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PREFACE 


TO 


THE THIRD EDITION. 


THE rapid exhaustion of the second edition of this work has pre- 
vented me from making as many improvements in the present 
edition as I could have desired. At the same time I have tried, 
as far as the short time at my disposal would allow, to amend 
the imperfections of former editions, as well as to bring the work 
up to date and render it more useful by the introduction of new 
matter. 

The treatment of one of the most important portions of Phar- 
macology, viz. the Connection between Chemical Constitution 
and Physiological Action, is still very meagre, because I find that 
the size of this work would be too much increased were I to treat 
the subject fully, and I am therefore preparing a small text-book 
upon it. 

The struggle for existence between microbes and the living 
organism, which in the first edition was only illustrated by a 
single diagram of a bacillus and amcsba, is now fully illustrated 
by woodcuts copied from Metschnikoff's paper. The views of 
Hughlings Jackson on the nervous system have been illustrated 
by a diagram which, when covered with successive layers of thin 
and semi-transparent paper, exhibits the effect of anwsthetics 
and narcotics in successively abolishing various faculties. The 
recent work of Kuhne and Politzer on the mode of action of 
curare has been noticed, and the pathology of tremor discussed. 
The section on the action of drugs upon the eye has been care- 
fully revised. The section on antipyretics has been rendered 
somewhat fuller, and some diagrams illustrating the pathology 
of fever and the mode Uf action of antipyretics have been intro- 
duced ; but it is very difficult in the present state of our know- 
ledge to deal satisfactorily with this subject. Paragraphs on the 
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treatment of cough and on the pathology and treatment of 
asthma have been introduced. The researches of Adami on 
diuretics have been noticed, but they have not necessitated any 
essential change in the text, as the communication between the 
portal vein of the kidney and the renal artery had been already 
allowed for in describing Nussbaum’s researches in the first 
edition. The views expressed in the first edition regarding the 
mode of action of caffeine have been confirmed and extended by 
the observations of Schroeder and Munk. The researches of 
Jendrassik on the diuretic action of calomel and the explanation 
advanced by Locke have been noticed. 

The arrangement of the Vegetable Materia Medica has been 
almost entirely remodelled on Hooker’s plan, and a short intro- 
duction has been added to it, in which I have tried to show the 
use of botanical arrangement, as well as to protest against the 
abuse of it in the examination of students in Materia Medica. 

By the use of small type for matters which are of practically 
little interest to general students, and yet are occasionally wanted 
for reference, a certain amount of space has been gained, at the 
same time that the general student is enabled at a glance to 
distinguish the parts which are of little or no interest to him. 
Notwithstanding my efforts to condense it, the present edition 
contains about 120 pages more than the second, but by using 
thinner paper the bulk of the volume has been little, if at all, 
increased. 

The General Index has been carefully revised. The Index of 
Diseases and Remedies has been revised to a certain extent, but 
it still remains a mere skeleton of what it ought to be. It is 
little more than a list of drugs which have been recommended 
by somebody or other at some time or other in the treatment of 
certain diseases. In a few instances the conditions supposed to 
indicate the use of one drug in preference to another have been 
given, but I have not yet been able to sift the statements which 
have been made regarding the different drugs. The only use of 
the Index at present is simply to remind the practitioner who is 
treating a disease of the names of drugs which have been proposed 
as remedies for it. Thus, under the head of Hydrophobia I have 
mentioned a number of remedies which have been used or pro- 
posed, because those who may have to treat a case of this disease 
may wish.to try some remedy, although my own experience leads 
me to think that almost all well-marked cases will have a fatal 
issue whatever the drugs employed may be. 
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“The idea of a Therapeutic Index was taken from that in 
Ringer’s ‘ Therapeutics,’ and I wished to make one still more full 
and complete by comparing his index with those of Bartholow and 
H. C. Wood, with Waring’s ‘ Therapeutics,’ and with the wonder- 
ful ‘ Medical Digest’ of Dr. Neale. After I had begun to do this, 
I found that a similar idea had occurred to Dr. 8. O. L. Potter, 
who had already published an index of ‘ Comparative Thera- 
peutics,’ in which he gave a list of remedies taken from the works 
of Aitken, Bartholow, Niemeyer, Phillips, Piffard, Ringer, Stillé, 
Tanner, Trousseau, H. C. Wood, Waring, and some others. 
After finding that Dr. Potter had already compared together 
more works than I expected to do, I used his list, along with 
Naphey’s ‘ Medical Therapeutics’ and Neale’s ‘ Medical Digest,’ 
in preparing my Index. I was unable, however, even with the 
aid of these works, to make the Index anything more than a 
mere list of names, excepting in a few instances. So imperfect 
was it, indeed, that up to the last moment I intended to cancel 
it, and would have done so had not a case occurred in my own 
practice which showed me that even a mere list of drugs may 
sometimes be desirable. I was not unmindful of the old adage 
that ‘ Fools and children should not see half-done things,’ but I 
felt confident that the majority of my readers would not belong 
to either of these classes, and so I allowed the Index to remain. 
My intention to cancel it, however, led me to omit an acknow- 
ledgment of my indebtedness to Dr. Potter, and I have pleasure 
in acknowledging it now. 

My use of Dr. Potter’s book has led me to include in the 
Therapeutic Index one remedy which the homeopaths claim as 
theirs. His book contains a list of remedies taken from homeo- 
pathic works as well as from those I have already named. The 
two classes of remedies are kept apart in different columns; but 
I find that, in one instance at least, the amanuensis whom I 
employed to copy out a number of the drugs from Dr. Potter’s 
book has made a mistake in the column, and has taken ‘ Apis’ as 
a remedy for tonsillitis from the Hommopathic column. To the 
best of my knowledge this is the only remedy I have taken from 
a homeopathic source. If any other remedies claimed as 
‘homoopathic’ have been introduced, they have, I think, been 
copied from the works of one or other of the authors already 
mentioned, and in Dr. Phillips’s work there are some remedies 
mentioned without references. But as I intended up to the last 
moment to cancel the whole list, my revision of it was hasty and 
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imperfect; and as I omitted to expurgate ‘Apis,’ I may also 
possibly have overlooked other remedies. If any such omission 
has occurred I am sincerely sorry, and I can assure the homceo- 
paths that it is perfectly unintentional. 

Perhaps it may be well to take this opportunity of saying a 
few words in regard to homm@opathic remedies and homeopathy 
generally. ; 

The mere fact that a drug in small doses will cure a disease 
exhibiting symptoms similar to those produced by a large dose 
of the drug does not constitute it a homeopathic medicine, for 
this rule was known to Hippocrates, and the rule similia simi- 
libus curantur was recognised by him as true in some instances. 
But Hippocrates was not a homcopath, and he recognised the 
fact that, while this rule was sometimes true, 1t was not invari- 
ably so. 

It seems to me that, in founding the system of homeopathy, 
Hahnemann has proceeded with his facts as he did with his medi- 
cines—diluting his active drugs with inert matter, and diluting 
his facts with much nonsense. 

In what I am about to say, I may be to some extent open to 
correction, for I cannot claim to know his doctrines so thoroughly 
as those who believe in and follow him. So far, however, as I 
know his doctrines, it seems to me that they consist in raising 
the rule similia similibus curantur to the rank of a regular law; 
in claiming a curative power for infinitesimal doses, and in be- 
heving that the diminution in the dose of the drug was made up 
for by the potency conferred upon it through prolonged tritura- 
tion. It is no doubt true that in some instances the power of a 
drug may be increased by trituration, inasmuch as fine subdivi- 
sion either makes it more easily absorbed or alters its chemical 
composition, as in the case of mercurial compounds, where the 
prolonged exposure to the air and friction involved in the tri- 
turation may greatly increase the power of the drug by oxidising 
it, and changing it from a mercurous to a mercuric salt. But 
in both cases the increased activity conferred upon the drug is 
strictly limited, although it may be great in the case of the salts 
of mercury. To suppose it to be exerted ad infinitum is sheer 
nonsense, and the absurdity of infinitesimal doses has been so: 
often demonstrated that it is useless to say more about it. 

I think one is justified in describing Hahnemann’s experiment 
with cinchona bark as the foundation-stone of his doctrine of 
homeopathy; for Dr. Nankivell, in his Presidential Address to 
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the British Homeopathic Congress at Norwich, says, with regard 
to the action of quinine in ague, that ‘it was this very instance 
of successful empirical treatment, of specific medicinal action, 
that led Hahnemann first to investigate the actions of drugs on 
the healthy human frame, and thus to lay the foundation of the 
most complete and lucid system of scientific therapeutics that 
the world has yet seen.’ But I have shown in the body of this 
work (p. 52) that, although Hahnemann’s observations were in 
all probability perfectly correct, the conclusions he drew from 
them were utterly erroneous. 

But there is another side to the question which I think it is 
only fair to consider also. While Hahnemann’s theory was 
certainly bad, there can, I think, be little doubt that he, like 
Paracelsus and Priessnitz, has done good service to medical 
practice. Paracelsus gathered information from shepherds, wise 
women, and quacks of all sorts, and thereby obtained a know- 
ledge of popular remedies, not generally employed by the profes- 
sion, but which were nevertheless useful. 

Priessnitz did not invent the use of cold water as a remedy, 
for it was known nearly eighteen hundred years before his time. 
Musa saved the life of Augustus by the cold bath, but, not 
knowing exactly how and when to employ it, he killed the nephew 
of the Emperor by it, and such failures brought the treatment 
by water into discredit. Priessnitz revived it, and now in the 
use of cold sponging, wet packs, baths and douches we have a 
powerful means of treating fever and curing disease. 

Hahnemann also did good, and the system which he founded 
has done great service by teaching us the curative power of 
unaided Nature, the use of diet and regimen in treating disease, 
and the more than inutility, the actual hurtfulness, of powerful 
drugs in many instances. The physician is bound to do the 
very utmost he can for his patient, and his very anxiety has 
frequently led him to do harm. He has been afraid to leave the 
cure of disease to Nature, and by the administration of powerful 
drugs has frequently injured instead of benefited his patient. 
The use of infinitesimal doses which could not affect the body 
of the patient one way or the other, but kept the mind of both 
patient and physician easy, and allowed the vis medtcatrix nature 
free scope, has helped us to a more perfect knowledge of the 
natural course of disease. The use of infinitesimal doses has also 
led to much care being bestowed by those who use them upon 
diet and regimen. When a physician administered a large dose 
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of tartar emetic or of salts and senna, he knew that his remedies 
would produce vomiting or purgation respectively with consider- 
able certainty, whatever the diet or regimen of the patient might 
be; but the case was quite different with infinitesimal doses. If 
a patient was being treated with carbo vegcetabilis in the thirtieth 
dilution, the utmost care was necessary in regard to his diet, for 
if he happened to eat a single piece of burned toast at breakfast, 
he would consume at the one meal as much vegetable charcoal 
as would, when properly diluted, have served him for medicine 
during the remainder of his natural life. 

Moreover, the homeopathic practice of giving only one drug 
has tended greatly to diminish the practice of polypharmacy, and 
the tinctures, powders, and globules they employ show us a good 
example in regard to the administration of remedies in an agree- 
able form. But, although this mode of practice may be employed 
by homeeopaths, it is not homeopathic. Weare not homeopaths 
because we use a single drug at a time and give half an ounce of 
infusion of digitalis to a patient suffering from heart-disease 
without thinking it necessary to mix it with broom, squill, or 
spirit of nitrous ether. Nor are we homcopaths because we use 
1-50th of a grain of digitalin instead of the infusion of digitalis. 
Nor are we homceopaths even if we get a manufacturing chemist 
to make up the digitalin into a globule with a quarter of a grain 
of sugar of milk instead of with five grains of extract of liquorice. 
Nor do we become homeopaths merely because we may employ 
a small dose instead of a large one, and begin with ten drops of 
the infusion of digitalis instead of half an ounce. 

It is not the use of a single drug at a time, of a small dose, 
of a globule, nor even, as we have already seen, of a drug which 
may produce symptoms similar to those of the disease, that con- 
stitutes homeopathy. The essence of homeopathy, as es- 
tablished by Hahnemann, lies in the infinitesimal dose and the 
universal application of the rule similia similibus curantur. But 
the infinitesimal doses are so absurd that I believe they have 
been discarded by many homceopaths. To such men all that 
remains of homeopathy is the universality of the rule similia 
similibus curantur, and the only difference between them and 
rational practitioners lies in the fact that the latter regard the 
rule as only of partial application. At first sight this difference 
may seem to be only slight, but it is not so in reality; for while 
the rational practitioner, refusing to be bound by any ‘ pathy,’ 
whether it be allopathy, antipathy, or homceopathy, seeks to 
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trace each symptom back to the pathological change which caused 
it, and, by a knowledge of the action of drugs on each tissue and 
organ of the body, to counteract these pathological changes, the 
homcsopath professes to be in possession of a rule which will 
enable him to select the proper remedy in each case by a consi- 
deration of the symptoms, without reference to the pathological 
condition. He may thus dispense with anatomy, physiology, 
pathology, and pharmacology. All that is necessary is a list of 
morbid symptoms on the one hand, and a list of the symptoms 
produced in healthy men by various drugs on the other. 

It is the falsity of the claim which homcopathy makes to 
be in possession, if not of the universal panacea, at least of the 
only true rule of practice, that makes homeopathy a system of 
quackery ; yet this arrogant claim constitutes the essence of the 
system, and the man who, leaving Hahnemann and going back 
to Hippocrates, regards the rule similta similibus curantur as 
only of partial and not of universal application, has no longer 
any right to call himself a homcopath. 

Yet we hear some leading homeopaths say, ‘We do not 
claim any exclusiveness for our method,’ ! and then complain that 
they are excommunicated by the medical profession. If they 
have renounced the errors of Hahnemann’s system, they ought 
not to retain its name, but frankly acknowledge their error and 
return to rational medicine, of which Hippocrates is regarded 
as the father. As a medical man is bound to do his utmost for 
the good of his patient, it is obvious that, although he may 
employ baths or packs as a mode of treatment, he cannot, 
without becoming untrue to his profession, throw aside all other 
means of treatment and become a hydropath ; nor can he consult 
on equal terms with those who, either through ignorance or 
wilful blindness, deny the use of other means of cure and limit 
themselves to the application of water. What is true of hydro- 
pathy is true of hommopathy. I dislike controversy extremely, 
and should not have taken up so much of the preface with con- 
troversial matter had I not been forced todefend myself by the 
attacks which certain homceopaths have made upon me. 

I may now turn to the pleasanter task of acknowledging my 
indebtedness to many friends who have helped me in the pre- 
paration' of this edition. In addition to some of those who 
helped me with former editions, I have to thank Dr. Hughlings 


1 Preface by Richard Hughes to The Medical Treatment of owr Time. London: 
Unwin Brothers, Ludgate Hill, 
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Jackson for assistance in the construction of the diagram 
which illustrates his views of the nervous system; Mr. W. H. 
Jessop and Mr. Tweedy for much aid and many suggestions in 
revising the section on diseases of the eye; and I am especially 
grateful to my friend, Dr. Thin, who has greatly added to the 
value of the book by writing an account of the uses of various 
remedies in skin diseases. I am indebted to Mr. Whitehead, Dr. 
Halliburton, and especially to. Dr. Sidney Martin, for their assist- 
ance in passing this edition through the press. To Dr. Martin 
I am also indebted for many valuable suggestions, and for such 
an amount of help that, but for him, the preparation of this 
edition would certainly have been delayed for many months. 


T. LAUDER BRUNTON. 
March, 1887. 


PREFACE 


TO 


THE FIRST EDITION. 


Some apology is required for the long delay in the appearance 
of this work, for a number of years have now elapsed since it was 
advertised as being in the press. More than fifteen years ago, I 
had a work on Materia Medica completely written out and ready 
for the printer. Some time afterwards, all the arrangements 
had been made for its publication, and in the course of a few 
weeks ic was to have been issued from the press. Just as I was 
about to send it to the printer, however, I asked for a little 
delay in order that I might make some improvements and remove 
some redundancies, for the work as it then stood was considerably 
larger than the present one. 

As I went through it, I found so many unsatisfactory state- 
ments and uncertainties regarding the mode of action of drugs, 
which I thought I could decide by a few experiments, that I 
wished for a little time in order that those doubtful points might 
be settled; but as I went on the labour grew, other engage- 
ments became pressing, and longer and longer delay was required. 
From greater experience as a teacher and examiner also, I came 
to the conclusion that the plan of the work might be altered 
with advantage ; and so finally the whole manuscript was thrown 
aside, and the book entirely re-written. 

In the original work I discussed the physiological and thera- 
peutical actions of each drug separately, in the same way as in 
the third part of the present work, though on a much more 
extended scale. I found, however, that this plan necessitated a 
good deal of repetition regarding the experimental methods by 
which the action of the drugs had been ascertained. 

Moreover, the physician does not want to know only what the 
actions of any one drug are; he rather requires a knowledge of 
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classes of drugs, and of the manner in which the actions of the 
individual members of a class differ from each other. He requires, 
in fact, a knowledge of the ways in which the various functions 
of the body can be influenced by drugs both in health and 
disease, in order that he may restore health to his patients. 

It has appeared to me, therefore, better to devote a complete 
section of the work to a discussion of the methods by which 
the action of drugs is determined; to the manner in which 
each function of the body can be modified by drugs; and to the 
general rationale of the use of drugs in disease, 1.e. to devote a 
section to general pharmacology and general therapeutics. 

Considerable experience both in teaching and examining 
has shown me that students sometimes find a difficulty in 
applying physiology to pharmacology and therapeutics, and I 
find that many others are, like myself, apt to forget those parts 
of physiology which they are not constantly studying. I have 
therefore thought it well, for the sake both of students and 
practitioners, to give a short account of the normal functions of 
the different parts of the body, before proceeding to discuss the 
alterations which are produced in them by drugs, or which they 
undergo in disease. In the case of the heart and the kidneys 
also, where the action of drugs is complicated and difficult, I have 
found it necessary to enter a little more fully into the physiology 
of these organs than is done in the ordinary text-books. 

I have found that a similar difficulty occurs with pathology 
as with physiology, and I have therefore occasionally discussed 
pathological questions when I have thought that by doing so I 
could render the action of drugs in disease more intelligible, and 
thus aid the student of rational therapeutics. 

In the second part of the work on general pharmacy, I have 
classed together the various pharmaceutical preparations, and 
given lists of them for reference. It is by no means my intention 
that these should be learned by heart by any student, and indeed 
I think it is well to take this opportunity of protesting against 
the injustice of the demands which are sometimes made upon the 
memories of students. 

It 18 probable that the majority of the best and most successful 
practitioners would be very much puzzled if they were required to 
state the exact quantity of every ingredient in each pill or each 
ointment that they prescribe, or the exact quantity of the crude 
drug from which the infusions or tinctures which they use have 
been made. They know the action of the pill or ointment, they 
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know the action of the infusion or tincture, and they do not trouble 
themselves about details which are only useful to the chemist who 
is making up the preparation. 

It is very greatly to be regretted, for it is a stumbling-block in 
the way of true progress, that students who have afterwards to 
become medical practitioners and not pharmaceutical chemists, 
should be asked at examinations the quantities of crude drugs 
from which particular preparations are made—quantities which 
even the manufacturing chemist himself would never dream of 
carrying in his memory, but would obtain by reference to his books 
whenever he required them. As the late Professor Sharpey used 
very truly to say, ‘ You may as well require of a medical student 
a knowledge of the whole art of cutlery before you set him to 
dissect.’ Medical science is now advancing in every direction, and 
unless we cut off some of the less useful kinds of information, 
which medical students were formerly obliged to acquire, it 
becomes impossible for them to learn all that is truly valuable. In 
Materia Medica we now oblige them to learn the physiological 
action of drugs, a subject regarding which, until quite recently, 
little or nothitig was known, and to oblige them to learn all this, in 
addition to what they were formerly expected to know, is to treat 
them as Pharaoh treated the Israelites, and compel them to make 
the same number of bricks, while giving them no straw. 

I am so much impressed with the necessity of lessening the 
amount of unnecessary work sometimes required as a preparation 
for examinations, that at first I omitted from this book all 
reference to the composition of pharmaceutical preparations. But 
as it is intended not only as a text-book for students, but also for 
the use of practitioners, I afterwards considered that it might be 
convenient to have the composition of some pharmaceutical 
preparations, at least, for the purpose of reference. I have omitted 
the composition of such preparations as are like to be got ready- 
made from a chemist, but have inserted the composition of 
infusions which often need to be prepared when required. I have 
also given the composition of various compound pills, but only 
for the purpose of reference. 

In consequence of this change in the plan of the work while it 
was passing through the press, the preparations of rhubarb have 
been omitted from their proper place at page 924, and are to be 
found at page 10065. 

4. In the preparation of this work I have to acknowledge my 
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obligations to the admirable works of Bartholow, Binz, Buchheim, 
Dujardin-Beaumetz, Edes, Husemann, Nothnagel and Rossbach, 
Ringer, Schmiedeberg, and H. C. Wood. Messrs. Chapman, 
Soutter, Spencer, Spry,' Steinthal, Stubbs, Walsh,' Wells, and 
Wright for the excellent notes they took of my lectures; to 
Dr. D’Arcy Power for the verification of references; to Dr. 
Mitchell Bruce, Mr. T. W. Shore, and Mr. H. W. Gardner for 
much kind assistance in the preparation of the work, and to 
Prof. Matthew Hay, of Aberdeen, whose criticisms and suggestions 
have been invaluable. To Dr. Francis H. Williams, of Boston, 
Mass., I am indebted for the adaptation of this work to the 
United States Pharmacopceia, which by tending to familiarise 
medical men on each side of the Atlantic with the preparations 
employed in both countries may, I trust, tend to facilitate the 
introduction of an International Pharmacopoia. 


T. LAUDER BRUNTON. 
March, 1885. 


' These names were inadvertently omitted in the preface wu the first edition, 
but were mentioned in the preface to the second. 


ARTICLES AND PREPARATIONS INCLUDED IN THE BritisH PHaRMa- 
copm@ia oF 1885, wHICH WERE NOT IN THAT OF 1867 Non 
IN THE ‘ ADDITIONS’ oF 1874. 


Acidum Boricum. 

Acidum Carbolicum Liquefactum. 
Acidum Chromicum. 

Acidum Hydrobromicum Dilutum. 
Acidum Lacticum. 

Acidum Lacticum Dilutum. 
Acidum Meconicum. 

Acidum Oleicum. 


Acidum Phosphoricum Concentratum. 


Acidum Salicylicum. 

Alcohol Ethylicum. 

Aloin. 

Anisi Fructus. 

Anisi Stellati Fructus. 
Apomorphins Hydrochloras. 
Aqua Anisi. 

Argenti et Potassii Nitras. 
Arsenii Iodidum. 

Bismuthi Citras. 

Bismuthi et Ammonii Citras. 
Butyl-Chloral Hydras. 
Caffeina. 

Caffeins Citras. 
Calamina Preparata. 
Calcii Sulphas. 

Calx Sulphurata. 
Chrysarobinum. 
Cimicifugs Rhizoma. 
Cinchoniding Sulphas. 
Cinchonineg Sulphas. 
Coca. 

Cocains Hydrochloras. 
Codeina. 

Collodium Vesicans. 
Cupri Nitras. 
Elaterinum. 
Ergotinum. 
Extractum Belladonn® Alcoholicam. 
Extractum Cascarm Sagrada. 


Extractum Cascare Sagrads# Liquidum. 
Extractum Cimicifuge Liquidum. 
Extractum Coce Liquidum. 
Extractum Gelsemii Alcoholicum. 
Extractum Jaborandi. 

Extractum Rhamni Frangule. 
Extractum Rhamni Frangule Liquidum. 
Extractum Taraxaci Liquidum. 
Gelsemium. 

Glycerinum Aluminis. 

Glycerinum Plumbi Subacetatis. 
Glycerinum Tragacanthe. 

Infusum Jaborandi. 

Injectio Apomorphingw Hypodermica. 
Injectio Ergotini Hypodermica. 
lodoformum. 

Jaborandi. 

Lamelle Atropine. 

Lamelle Cocaing. 

Lamellew Physostigmine. 

Liquor Acidi Chromici. 

Liguor Ammonii Acetatis Fortior. 
Liquor Ammonii Citratis Fortior. 
Liquor Arsenii et Hydrargyri Iodidi. 
Liquor Calciu Chloridi. 

Liquor Ferri Acetatis. 

Liquor Ferri Acetatis Fortior. 
Liquor Ferri Dialysatus. 

Liquor Morphing Bimeconatis. 
Liquor Sodii Ethylatis. 

Lupulinum. 

Menthol. 

Morphing Sulphas. 

Oleatum Hydrargyri. 

Oleatum Zinci. 

Oleo-Resina Cubebe. 

Oleum Eucalypti. 

Oleum Pini Sylvestris. 

Oleum Santali. 


XX ARTICLES ADDED AND OMITTED. 


Paraffinum Durum. Thymol. 
Paraffinum Molle. Tinctura Chloroformi et Morphing. 
Physostigmina. Tinctura Cimicifuge. 


Tinctura Gelsemil. 


Pilocarpine Hydrochloras. 
Tinctura Jaborandi. 


Potassii Cyanidum. 


Quinine Hydrochloras. Tinctura Podophylli. 
Rhamni Frangulw Cortex. Trochisei Acidi Benzoici. 
Rhamni Purshiani Cortex. Trochisci Santonini. 
Salicinum. Unguentum Acidi Borici. 
Sodii Bromidum. Unguentum Acidi Carbolici. 
Sodii Iodidum. Unguentum Acidi Salicylici. 
Sodii Salicylas. Unguentum Calamine. 
Sodii Sulphis. Unguentum Chrysarobini. 
Sodii Sulphocarbolas. Unguentum Eucalypti. 
Sodium. Unguentum HydrargyriNitratis Dilutum. 
Spiritus Ztheris Compositus. Unguentum Iodoformi. 
Spiritus Cinnamomi. Unguentum Staphisagrie. 
Staphisagrisa Semina. Unguentum Zinci Oleati. 
Suppositoria Iodoformi. Vapor Olei Pini Sylvestris. 
Tabelle Nitroglycerini. Zinci Sulphocarbolas. 


ARTICLES AND PREPARATIONS INCLUDED IN THE British PHARMA- 
copaia oF 1867 or IN THE ‘ApDpiTIoNS’ oF 1874, BUT 
OMITTED IN THE British PHarmacopamia OF 1885. 


Areca. Infusum Dulcamare. 
Cadmii Iodidum. Liquor Atropiz. 
Castoreum. Mistura Gentiane. 
Decoctum Ulmi. Pilula Quinis#. 
Digitalinum. Rhamni Succus. 
Dulcamara. Soda Acetas. 

Enema Tabaci. Stramonii Folia. 
Ferri Iodidum. Syrupus Rhamni. 
Ferri Oxidum Magneticum. Tinctura Castorei. 
Ferri Peroxidum Humidum. Ulmi Cortex. 
Hydrargyri Iodidum Viride. Unguentum Cadmii Iodidi. 


ARTICLES AND PREPARATIONS THE NAMES OF WHICH HAVE 
BEEN ALTERED. 


Former Names, 1867 or 1874. Present Names, 1885, 
Aconitia ‘ ; . ‘ ‘ - Aconitina. 
Albumen Ovi ‘ ‘ * : - Ovi Albumen. 
Ammonis Benzoas . F : - Ammonii Benzoas. 
Ammonis Carbonas . ‘ ‘ - Ammonii Carbonas. 
Ammonia Nitras . ; ‘ é - Ammonii Nitras. 
Ammonia Phosphas + «  «  . Ammonii Phosphas. 


Arnice Radix ‘. ‘ é . Arnice Rhizoma. 


ALTERATIONS OF NAME. 


Former Names, 1867 or 1874, 


Assafetida . : : ; ; 2 
Atropia ; ; , . ‘ . 
Atropie Sulphas . ‘ : ; ‘ 
Berberi# Sulphas ; é . : 
Calcis Carbonas Precipitata ‘ 
Calcis Hydras 

Calcis Hypophosphis 

Calcis Phosphas . : . 

Calx Chlorata , : 

Canelle# Albs Cortex 

Cardemomum . ‘ 
Cataplasma Sods Chlorate ; ‘ 
Catechu Pallidum ; ; ‘ 


Cinchonsg Flav#e Cortex . ‘ 
Cinchone Pallidw Cortex 

Decoctum Cinchone Flave . 

Eebalii Fructue ; 
Emplastrum Cerati Saponis 

Enema Assafctide : 

Enema Magnesie Sulphatis. 
Extractum Cinchone Flave guide 
Ferri et Ammonia Citras 

Ferri et Quiniw Citras . ; 
Hydrargyri Sulphas. a 
Infusum Cinchone Flave 

Liquor Ammonia Acetatis . ‘ 
Liquor Ammonia Citratis 

Liquor Atropis Sulphatis 

Liquor Bismuthi et Ammonis Citratis 
Liquor Calcis Chloratz ‘ 
Liquor Magnesia Carbonatis é ; 
Liquor Magnesi Citratis ‘ 
Liquor Morphia Acetatis . ; : 
Liquor Morphiw Hydrochloratis . 
Liquor Potasss# Permanganatis 

Liquor Sods Arseniatis 

Liquor Sods Chlorate . 

Liquor Strychniz 

Lithie Carbonas . 

Lithia Citras : ; 

Magnesia . ; , . 
Magnesia Carbonas ‘ 
Magnesis Carbonas Levis . , 
Magnesie Sulphas ° , 
Morphiw Acetas . ; : ‘ 
Morphia Hydrochloras ‘ é ; 
Physostigmatis Faba . , : ‘ 
Pilula Aloes et Assafcstide . 8 
Pilula Assafotids a da . ‘ 


Podophylli Radix y % 
Potassm Acetas : ‘ , 
Potasse Bicarbonas . ‘ F 


Potasse Bichromas ° ‘. 3 


XX1 


Present Names, 1885, 
Asafcetida. 
Atropina. 
Atropine Sulphas. 
Beberins Sulphas 
Calcii Carbonas Precipitata. 
Calcii Hydras. 
Calcii Hydrophosphis. 
Calcii Phosphas. 
Calx Chlorinata. 
Canella Cortex. 
Cardamomi Semina. 
Cataplasma Sod Chlorinats. 
Catechu. 
Cinchons Cortex. 
Cinchonsx Cortex. 
Decoctum Cinchone [Rubra]. 
Koeballii Fructus. 
Emplastrum Saponis Fuscum. 
Enema Asafctide. 
Enema Magnesii Sulphatis. 
Extractum Cinchons [Rubre} Liquidum. 
Ferri et Ammonii Citras. 
Ferri et Quining Citras. 
Hydrargyri Persulphas. 
Infusum Cinchon»y [Rubree] Acidum. 
Liquor Ammonii Acetatis. 
Liquor Ammonii Citratis. 
Liquor Atroping Sulphatis. 
Liquor Bismuthi et Ammonii Citratis. 
Liquor Calcis Chlorinats. 
Liquor Magnesii Carbonatis. 
Liquor Magnesii Citratis. 
Liquor Morphing Acetatis. 
Liquor Morphinss Hydrochloratis. 
Liquor Potassii Permanganatis. 
Liquor Sodii Arseniatis. 
Liquor Sods Chlorinate. 
Liquor Strychnine Hydrochloratis. 
Lithii Carbonas. 
Lithii Citras. 
Magnesia Ponderosa. 
Magnesii Carbonas Ponderosa. 
Magnesii Carbonas Levis. 
Magnesii Sulphafg. 
Morphing Acetas. 
Morphing Hydrochloras. 
Phosostigmatis Semen. 
Pilula Aloes et Asafatidm. 
Pilula Asafostides Composita. 
Podophylli Rhizoma. 
Potassii Acetas. 
Potassii Bicarbonas. 
Potassii Bichromas. 


xxii ALTERATIONS 


Former Names, 1867 or 1874. 
Potassm Carbonas 


Potassm Chloras . : ; ‘ 
Potass@ Citras . : : : 
Potasse Nitras. ; , 5 


Potasse® Permanganas . : ; 
Potasss Prussias Flava . 3 F 
Potasss# Sulphas . 

Potasse Tartras .- . 

Potasss Tartras Acida . 

Quinis Sulphas . , ; “ 
Serpentaris Radix : 

Sodz Arsenias . 

Sode Bicarbonas . 

Sodm Carbonas : : 
Sodm Carbonas Exsiccata . ‘ ‘ 
Sode Citro-tartras Effervescens . 
Sode Hypophosphis . 

Sods Nitras . : 

Sods Phosphas 

Sods Sulphas 

Sods Valerianas . 

Strychnia 

Suppositoria Morphia: - 

Suppositoria Morphie cum Sapone 
Tinctura Assafotide . ; 

Tinctura Quiniw . ‘ 

Tinctura Quinis Araenonintn 

Trochisci Morphiz 


Trochisci Morphis et Tpstesusnhes : 


Trochisci Potass» Chloratis. 4 


Trochisci Sodm Bicarbonatig ; 
Unguentum Aconitia . ; F : 
Unguentum Atropis . 4 ; : 
Unguentum Veratrie . : ‘ é 
Valerians Radix . P ‘ ‘ ; 
Vapor Coniz , ‘ , 

Veratria : ; ; : 
Veratri Viridis Radix ; ; 3 


Vinum Quinis . , ;: - é 


AND SUBSTITUTIONS. 


Present Names, 1885. 
Potassii Carbonas. 
Potassii Ghloras. 
Potassii Citras. 
Potassii Nitras. 
Potassii Permanganas. 
Potassii Ferrocyanidum. 
Potassii Sulphas. 
Potassii Tartras. 
Potassii Tartras Acida. 
Quining Sulphas. 
Serpentaris Rhizoma. 
Sodii Arsenias. 
Sodii Bicarbonas. 
Sodii Carbonas. 
Sodii Carbonas Exsiccata. 
Sodii Citro-tartras Effervescens. 
Sodii Hypophosphis. 
Sodii Nitras. 
Sodii Phosphas. 
Sodii Sulphas. 
Sodii Valerianas. 
Strychnina. 
Suppositoria Morphine. 
Suppositoria Morphing cum Sapone. 
Tinctura Asafotide. 
Tinctura Quinine. 
Tinctura Quinine Ammoniata. 
Trochisci Morphine. 
Trochisci Morphing et Ipecacuanhey. 
Trochisci Potassii Chloratis. 
Trochisci Sodii Bicarbonatis. 
Unguentum Aconitins. 
Unguentum Atropine. 
Unguentum Veratrine. 
Valerianse Rhizoma. 
Vapor Conineg. 
Veratrina. 
Veratri Viridis Rhizoma. 
Vinum Quinine. 


SUBSTITUTIONS. 


Antimonium Nigrum Purificatum for 


Cinchonm Rubra Cortex 
(in preparations) | 
Pulvis Elaterini Compositus 
Tinctura Cinchon#® [Rubra] ” 

Unguentum Glycerini Plumbi 
Subacetatis 


Antimonium Nigrum. 
Cinchoney Flava Cortex. 
Cinchons Pallids Cortex. 
Pulvis Elaterii Compositus. 
Tinctura Cinchon» Flava. 
Unguentum Plumbi Subacetatis Com- 
positum. 


ALTERATIONS. Xxili 


PREPARATIONS THE COMPOSITION OF WHICH HAS BEEN ALTERED. 


(Minor alterations are not included.) 


Acidum Sulphurosum. Tinctura Quinina. 

Alumen. Unguentum Hydrargyri Ammoniati. 
Antimonium Sulphuratum. The fatty basis of the four suppositories 
Extractum Cinchonsy Liquidum. of B.P. 1867 is now oil of theobroma 
Infusum Cinchonsw Acidum. only. 

Injectio Morphing Hypodermica. In some of the ointments paraftins have 
Liquor Epispasticus. been substituted for lard. 

Liquor Todi. Scammony Resin has been substituted 
Oleum Phosphoratum. for Scammony in most preparations 
Pilula Phosphori. of Scammony. 


Pulvis Glycyrrhize Compositus. 


The strengths of the following preparations have been altered from 1 im 109 


to 1 in 100. 
Liquor Arsenicalis. Liquor Morphinsw Hydrochloratis. 
Liquor Arsenici Hydrochloricus. Liquor Potassii Permanganatis. 
Liquor Atropin» Sulphatis. Liquor Sodii Arseniatis. 


Liquor Morphing Acetatis. Liquor Strychnine Hydrochloratis. 
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Gelatinum (cf. p. 1086) : 

Glonoine, Solution of. See Liquor Trinitrini 

Glusidum (cf. Saccharin, p. 825). ; : , . 
Hamamelidis Cortex . : 

Hamamelidis Folia (cf. p. 1029) : ‘ ‘ . 
Homatropine Hydrobromas (cf. p. 219). ; ‘ . . 
‘Huile de Cade.’ See Oleum Cadinum 

Hydrastis Rhizoma (cf. p. 839) 

‘Lanoline.’ See Adeps Lane Hydrosus 

Liquor Cocaine Hydrochloratis (cf. p. 877) i : ; ° 
Liquor Morphine Sulphatis (cf. p. 848) . 

Liquor Trinitrini (cf. p. 788) ‘ ; ° : 
Magnesii Sulphas Effervescens (cf. p. 659) , : ; ‘ . 


Mistura Olei Ricini . ‘ : : : : . ° . 
Nitroglycerine, Solution of. See Liquor Trinitrini 

Oleum Cadinum.. : : ‘ . ° ‘ 
Paraldehydum (cf. p. 778) P ‘ ‘ ; ; : . 
Phen.acetinum. : ‘ ‘ : ‘ : 
Phenazonum (utipy tae) (ot. p. 824) . ‘ F ; , ; 
Picrotoxinum (cf. p. 842) : : : ; ° . : ‘: 
Pilula Ferri : : . s . : ‘ . 


Pulvis Sodw Tartarate iervesseiis " ‘ ; ‘ 3 é 
‘Saccharin.’ See Glusidum 
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MATERIA MEDICA AND THERAPEUTICS. 


INTRODUCTION. 


By Materia Medica we understand a knowledge of the 
remedies employed in medicine. This knowledge may be sub- 
divided into several divisions: Materia Medica proper, Pharmacy, 
Pharmacology, and Therapeutics. 

By Materia Medica proper we mean an acquaintance with 
the remedies used in medicine, the places whence they come, the 
crude substances, plants or animals which yield them, the methods 
by which they are obtained, and the means of distinguishing their 
goodness or purity, or of detecting fraudulent adulteration. 

By Pharmacy we mean the methods by which drugs are 
prepared and combined for administration. 

By Pharmacology we mean a knowledge of the mode of 
action of drugs upon the body generally, and upon its various 
parts. It is of comparatively recent growth, but is now one of the 
most important subdivisions of Materia Medica. 

By Therapeutics we understand a knowledge of the uses 
-of medicines in disease. 

Therapeutics may be either empirical or rational. By em- 
pirical we mean that drugs are tried haphazard, or with little 
knowledge of their action in some cases, and, being found success- 
ful, are again administered in other cases which seem to be similar. 

Perhaps the best example of the empirical use of a remedy is 
that of quinine in ague. We do not know with certainty what 
the pathological conditions are in this disease, nor how quinine 
acts upon them ; all we know is that it has proved useful in cases 
of ague before, and therefore we give it again. 

Rational therapeutics consists in the administration of a 
‘drug because we know the pathological conditions occurring in 
the disease, and know also that the pharmacological action of 
the drug is such as to render it probable that it will remove or 
counteract these conditions. 

' Rational therapeutics is the highest branch of medicine. Its 
advance is necessarily slow, because it is based upon pathology 
on the one hand and pharmacology on the other, and both 
of these rest upon physiology, which in its turn rests upon 
physics and chemistry. It is only with the development of the 

B2 


4 INTRODUCTION. 


fundamental sciences that those which rest upon them can grow; 
and when we consider that chemistry as a science is not much 
more than a hundred years old, and when we see the advances 
it has already made, we cannot but be hopeful for the future of 
therapeutics. 

Uccasionally we hear the question asked, ‘ What is the use of 
knowing the action of all sorts of drugs upon the different parts 
of the animal body, and what is the use of knowing the altera- 
tions in the muscles, vessels, or nerves which occur under patho- 
logical conditions, seeing that in many instances such a know- 
ledge cannot be utilised for the treatment of disease?’ As well 
might we ask, on seeing a half-built bridge, ‘ What is the use of 
laying the foundations and building the piers, seeing no one can 
walk across from one end to the other ?’ 

As an example of rational therapeutics, we may take the use 
of nitrite of amyl in certain forms of angina pectoris. The 
obvious symptoms in this disease are intense pain in the region 
of the heart, and fear of impending death. Sphygmographic 
tracings of the pulse taken during this condition show that the 
tension within the heart and vessels begins to increase as the 
pain comes on, and reaches such a height that the heart can 
barely empty itself. Observations on animals have shown that 
nitrite of amyl lessens the tension of the blood in the vessels ; 
and we therefore give it in angina pectoris with the expectation 
that it will diminish the tension and remove the pain, and we find 
that it succeeds. 

But this example shows us only the first stage of rational 
therapeutics. We have removed by a remedy the pathological con- 
dition which immediately gives rise to the pain and danger of the 
patient, but the antecedent alterations of the heart, bloodvessels, 
and nervous system, which led to the occurrence of the pain, are 
unaltered by the remedy. In order that our therapeutics should 
be completely successful, we must seek still further for something 
which will restore the circulation and nervous system to its 
oe condition and bring the patient back to a state of perfect 

ea 

Sometimes we are able to do this. For example, we oc- 
casionally meet with a kind of pain in the cardiac region which 
closely resembles angina pectoris, and is probably a form of 
it. Acting on the general principle that pain is due to irritation 
somewhere, though not necessarily at the place where the pain 
is felt, we seek for the irritant. We find swelling and tenderness 
over the sternum at the junction of the manubrium and the 
body, and we look upon this as the irritant which is exciting 
the cardiac pains. Judging this swelling to be syphilitic, 
We give iodide of potassium; the swelling subsides, and the 
angina-like pain completely disappears. 

But sometimes it is impossible to remove the cause of the 
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disease, and all that we can do is to alleviate symptoms. 
The organic changes which have occurred in the course of the 
disease may be so great that we can hardly hope that any remedy 
will ever be discovered sufficiently powerful to remove them. We 
must therefore try to prevent them. 

Preventive medicine, or prophylaxis, is daily becoming 
more important, and, possibly before the end of this century, 
medical men will be employed more to prevent people from 
becoming ill than to cure them when disease has become fairly 
established. 

This may at least be the case in regard to the contagious and 
infectious diseases, which attack people as it were by accident, 
and are totally unconnected with their ordinary work or pleasure. 
It is too much to hope that other diseases which depend upon 
hereditary tendencies, overwork, or over-indulgence, will disappear, 
for there can be little doubt that men in the future will, as in the 
past, knowingly sacrifice, not only their health, but their life, to 
ambition, duty, or pleasure. 

The advance of this branch of medicine has been greatly 
aided by the recent increase in our knowledge of the life-history 
of microbes and their action in causing disease. Our power to 
prevent disease will become greater when we know accurately 
the action of various drugs in destroying these microbes or 
preventing their growth. 

Pharmacology has made such rapid advances of late years 
that it is exceedingly difficult for many men who are engaged in 
practice to understand thoroughly either the methods by which 
it is studied, or its results. Many students also, although they 
may be able to pass a good examination in physiology, find it 
difficult to apply their physiological knowledge to pharmacology ; 
and therefore in discussing the action of drugs upon the various 
functions of the body, I have sometimes entered more fully into 
the physiology of those functions than may seem to some at all 
either necessary or advisable. 

In discussing pharmacological questions, we are accustomed 
to speak of the action of a drug on the body or on its various 
parts; but we must remember the effect produced is not due 
to a one-sided action—that what we actually mean is the 
re-action between the drug and the various parts of the body. 

In some instances we know that the drug itself is changed in 
the body, as well as the function of the body modified by the 
drug ; and even in those cases where the drug itself is eliminated 
from the body apparently unaltered, it is probable that it has 
entered into various chemical combinations within the body 
while circulating in the blood or present in the tissues. 


SECTION I. 


GENERAL PHARMACOLOGY AND 
THERAPEUTIGS, 


CHAPTER I. 


GENERAL RELATIONS BETWEEN THE ORGANISM AND 
SUBSTANCES AFFECTING IT. 


In discussing the inter-action between the animal organism and 
the substances which act upon it, it may be well to take a slight 
glance first at the substances which compose its environment, 
although these will be afterwards considered more in detail. 

Of the elements composing the earth on which we live we 
at present know about seventy-two whose existence appears well- 
established. They are given in the accompanying table. The 
atomic weights assigned to them cannot be regarded as absolutely 
correct. There are sometimes considerable discrepancies between 
those given by different authorities, and those which are accepted 
to-day may require to be altered again in accordance with the 
more exact knowledge which future observations may supply. 
There are slight differences between several of them as given in 
the British and United States Pharmacopeeias. 


TABLE OF ELEMENTS. 















Waleney 6 Atomic Atomic Atomic Weight 
Element Symbol ena Weight, | Weight, 
* Aluminium .| Al. -| I. & Iv. 27°0 27°0 
*Antimony a] ; : : 
(Stibium) f Sb. .| IT. & V. 120°0 120°0 119°555 
*Arsenicum . As. -| II & V. 75:0 74:9 74°918 
*Barium -| Ba. I. 137°0 136°8 136-763 
Beryllium or ; : : 
ry Glucinum f | Be or. Il. 9:0 9:0 9-085 
*Bismuth . .| Bi. - | IIL. & V. 2090 210°0 207°523 
* Boron - ao ee oe ; — 11:0 11:0 10°941 
*Bromine . .| Br ‘ I, 80:0 |* 79:8 79'768 
Cadmium . | Cd ‘: i. 111:8 111°8 111°835 
Cesium . .| Cs. é I. 133°0 132-6 132:583 
*Calcium . -| Ca : II. 40:0 40°0 89-99 
*Carbon . ol Os -| IL& IV. 12:0 12:0 11:9736 
*Cerium . -| Ce. ; IV. 141-0 141°0 140°424 
“Chlorine . ~| Cl. ‘ I. 85°5 35-4 85°37 
*Chromium . «1 Cr. . | I & IV. 62:5 52°4 52-009 
Cobalt : -| Co. | IL A&I. 58°9 58°9 58-887 


Those marked with * are contained, either simply or in combination, in the 
British Pharmacopmwia. Those printed in italics are non-metallic elements. Their 
atomic weights are given as in the B. P. 

1 From Ira Remsen’s Principles of Theoretical Chemistry. 


Thulium . 
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TABLE OF ELEMENTS—continued. 
Atomic Atomic Atomic Weight 
Valency or 
Element Atomicity ‘ore be ibe Aevedirtaley 
Columbium vide 
Niobium 
“Copper (Cuprum). II. 63-4 63°2 63°178 
Didymium . " IV. 145°4 144°6 145-4 
Erbium . — 166°0 165°9 165°891 
Fluorine . I. 19-0 19°0 18°984 
Gallium. ‘ IV. 70:0 68°8 69:9 
*Gold (Aurum) . I. & III. 196°5 196°2 196°155 
Glucinum vide 
Beryllium 
Holmium ° e e ° — et — — 
“Hydrogen . es ° I. 1°0 10 1:0 
Indium . -| In. -| I. & OF 113-4 118°4 113-898 
* Iodine ° etd” % - I. 127°0 126°6 126°557 
Iridium sity. Pe ae foe | I. & IV. 192°7 192°7 192°651 
*Iron (Ferrum) .| Fe. ./| IL & IV. 56-0 55°9 55-913 
Lanthanum .| La. ‘ IV. 139-0 188°5 138°526 
*Lead (Pluambum) | Pb. -| IL & Iv. 207°0 206°5 206°471 
*Lithium . | Li. é I. 70 7-0 7:0073 
*Magnesium Mg ‘ II. 24:0 24:0 23°959 
*Manganese Mn -| IL& IV. 55:0 54:0 53-906 
*Mero 
“ : 200°0 : 199-712 
(Hydra: a Hg I 199°7 99 
Molybdenum Mo : 95°5 95°5 95:527 
Nickel Ni. .| IL & Iv. 58:0 58°0 57:928 
Niobium or ; : a 
Columbian Nb V. 94:0 94-0 
* Nitrogen N. Ill. & V 14°0 14:0 14:021 
Osmium Os. .| IL& Iv 198°5 198°5 198-494 
*Oxygen . O. II. 16-0 16-0 15°9633 
Palladium . Pd. Il. & IV 105°7 105°% 105°737 
* Phosphorus P., ITT. & V. 31:0 81:0 80-958 
*Platinum Pt. Il. & IV. 195:0 194°4 194°415 
*Potassium : 
(Kalium) K. I. 89°0 89:0 89°019 
Rhodium . -| Rh .{ I&Iv 104°0 104-1 104°055 
Rubidium . Rb ‘ I. 85°38 85-3 85°251 
Ruthenium Ru -| IL & IV. 104°2 104-2 104°217 
Samarium . -| Sm 3 — 150°0 — 150-021 
Scandium . -| Be. < — 44°0 44-0 48°98 
Selenium . | Se. ‘ Tl. 788 78°8 78°797 
Silicon. -| Si. ; IV. 28°0 28-0 28°195 
*Silver(Argentum)| Ag. ./| I. (? IL) 108°0 107-7 107°7 
*Sodium(Natrium) | Na ‘ L. 28-0 23-0 22-9098 
Strontium . .{ Sr. é II. 87°4 87°4 87°874 
“Sulphur . “1S. ‘ II. 82°0 82-0 81-984 
Tantalum . | Ta. -| OL& V. 1820 182-0 182-144 
Tellurium . .| Te. ; il. 128°0 128-0 127-96 
Terbium e ° e e _— enese crates oun 
Thallium . -| Tlor Th Til. 208°7 203°7 203-715 
Thorium -| Th ‘ IV. 233°0 238:0 238°414 


1 Er, Roscoe and Schorlemmer, Treatise on Chemistry, vol. i. p. 54. Eb, 


Fownes, edited 
Theoretical Chemis 


by —— 12th ed. vol. i. p. 401. E, Ira Remsen's Principles of 
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TABLE OF ELEMENTS—continued. 


Valency or ne Atomic Weight 


Kouialty Gaal itoring 


117-698 
49°846 
183°61 
239°8 
51-256 
172-761 
89-816 








Nature of the Elements. 


Considerable additions have been made to the number of elements during 
late years. The reason of this is that the spectroscope has indicated the 
resence of metals | alain, unknown, and by the use of proper means they 


ave been obtained in a separate condition. These substances are termed 
elements because we do not at present know how to split them up in such & 
manner as to prove that they are compounds. But it is not improbable that 
they are compounds, just as we now know that potash and soda are com- 
pounds; although before Sir Humphry Davy apes them up into oxygen and 
a metal they were supposed to be elements. Indeed, recently much evidence 
has been brought to show that the substances which we call elements are 
really compounds. 

It is from an examination of the troscopic character of the elements 
at different degrees of temperature that Lockyer has been able to obtain 
sufficient data to justify the definite formulation of the hypothesis that 
all the elements we know are really compounds, or, to speak perhaps more 
precisely, are really different forms of aggregation of one kind of matter.’ 
According to this hypothesis the matter of which the universe is composed 
was at one time equally distributed through space, and uniform in kind. 
The atoms then coalesced in various groups of two, three, or more; and 
these, again grouping themselves together still further, formed aggregates of 
more and more complex composition. These aggregates are, it 18 supposed, 
the elements with which we are acquainted. Most of those complex mole- 
cules are perfectly stable at ordinary temperatures ; and so their composition 
remains constant under the conditions usual at the surface of this earth. 

But when they are subjected to increased temperatures in the laboratory, 
rising from that of the Bunsen lamp to the electric arc, and then to the 
electric spark or to still higher temperatures in the sun, their spectroscopic 
appearances give evidence of decomposition into simpler molecules. When 
the elements are subjected to cold and pressure the molecules which com 
them come closer together, and we get them forming a solid substance. Heat 
tends, by communicating vibrations to them, to shake the molecules further 
apart, and to produce a liquid condition. Still greater heat shakes the 
molecules further apart still, and poe & gaseous condition. 

In all those conditions the molecules of the element become more complex 
by reduction of temperature or increase of pressure, and simpler by increase 
in temperature or reduction in pressure.” Exceedingly great heat or elec- 
. wicity appears to shake apart still further the constituents of the element, so 
as to resolve it into simpler combinations of the elementary substance of 
which, according to the h esis, it is com 

This shaking apart of the component elements is known to exist in com- 

1 Lockyer, Phil. Trans. 1874, p. 492 et seq. 


2 According to another hypothesis, bodies are supposed to have molecules of one 
degree of complexity, and the difference between solid, liquid, and gaseous bodies is 
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pounds, and to it the name of dissociation has been given. Thus when 
chalk or limestone is exposed to the action of heat it becomes dissociated 
into carbonic acid and lime, CaCO,=CaO0+CO,. This process is readily re- 
versible by reversing the conditions. Thus the fime and carbonic acid which 
are dissociated by heat readily recombine in the cold CaO + CO, = CaCO,. 

When matter is solid the molecules of which it is composed are sup- 
posed to be large and close together. When in the state of vapour or gas, 
these molecules are’smaller and much further apart. 

Solid, liquid, or densely gaseous matter, when its molecules are agitated 
by heat, gives a continuous spectrum. Gaseous and vaporous matters, when 
their molecules are agitated at lower pressures or higher temperatures by 
heat or electricity, give a discontinuous spectrum consisting of bands or lines. 

Between those extremes we have, as a rule, three other intermediate 
kinds of spectra: first, a continuous spectrum in the red; next, a continuous 
spectrum in the blue; next, a fluted spectrum, and after that the line spectrum 
already mentioned. 

In all those kinds of spectrum, however, we are supposing that the ele- 
mentary molecules are still intact; they are only more or less separated. 

Compound bodies, like simple bodies, give definite spectra. The 
oe of a simple metal consists of lines which increase in number and 
thickness as the pressure of the vapour or its quantity in a given space is 
increased. The spectrum of a compound body consists chiefly of channelled 
spaces and bands which increase in the same manner. The greater the number 
of molecules in a cubic inch or cubic millimetre, and the more violently they 
are agitated, the more complex is the spectrum until it becomes continuous. 

The smaller the number of molecules in a given space, the more simple is 
the spectrum, which then consists of a few lines only. 

When a compound is exposed to heat,so as to dissociate it into its com- 
ponent parts the spectroscopic bands characteristic of the compound become 
thinner, and the lines of the metal increase in number, as shown in the 
accompanying diagram where the bands exhibited by calcium chloride in the 
flame of a Bunsen’s burner, disappear, and are replaced by lines only, when 
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Fig, Perea of or ga seter (1) In the flame of a Bunsen’s burner, showing the 
che umes hace ent ae te ore ao (2) In an electric spark, showing the lines of 
an electric spark is used. When an element is treated with more and more 
heat and electricity it likewise gives exactly the same kind of evidence of 
dissociation—bands disappearing, and lines becoming thinner. Besides this, 
new lines make their appearance with every large increase of temperature. 
This behaviour of the element appears to show that it also is a compound, 
but that it is stable under ordinary conditions, and is only dissociated at a 
high temperature. 
Other proofs of this hypothesis are derived from a comparison of the spectra 
of the elements as observed in our laboratories with their spectra in the sun. 
& comparison of the two hypotheses shows us that as on the old 
hypothesis each element represents a species and is unvariable, its spec- 
trum ought to be always the same in our laboratories and in the sun: and 
the same in sun-spots as in prominences, and the same at all periods of the 
sun’s activity. 
aE 
supposed to depend on the difference in the free path of the molecule. But accord- 
ing to the new view, the difference in the complexity of the molecule itself is sufficient 
to explain the phenomena, 
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Under the new hypothesis the spectra of metals in our laboratories and 
in the sun should not resemble each other; they should be different in sun- 
spots and in prominences, because the spot is cooler than the prominence; 
and they should vary at the time of the sun’s activity because the sun is 
hotter at the maximum of the sun-spot period, and therefore there should be 
& greater amount of dissociation amongst the elements at that period. 

As a matter of fact we find that the spectra in our laboratories and in the 
sun do not resemble each other (Fig. 2); that those of the same element 


SUN 

ARC 

FEEGLE SPARK 
FLAME 


Fic. 2.—Diagram of the spectrum of lithium under various conditions of temperature, 
(After Lockyer, Roy. Soc. Proc. Dec. 12, 1878.) 


in the sun-spot and prominences are as dissimilar as of any two elements; 
and that the spectra of the elements in the sun do vary with the maximum 
of the sun-spot period. 

On the old hypothesis the spectra of prominences should also consist of 
lines familiar to us in our laboratories, because solar and terrestrial elements 
are the same, while, according to the new hypothesis, the spectra of promi- 
nences should be unfamiliar, because the prominences represent outpourings 
from a body hot enough to prevent the atoms of which our elements are 
composed from coming together. 

As a matter of fact, the lines in the prominences, with the exception of 
those of hydrogen, magnesium, calcium, and sodium, are either of unknown 
origin, or are feeble lines in the spectra of known elements. Spectroscopic 
observation, therefore, leads to the belief that the so-called elements are 
really compounds, the component parts of which are kept apart by high 
temperatures in the sun and stars, but unite when the temperature decreases. 

By the powerful vibrations imparted to them by the electric spark, they 
may be dissociated in the laboratory; but, as no means has yet been devised 
of separating the components, they again unite to form the original body, 
just as hydrogen and oxygen, into which steam is dissociated by passing it 
through a strongly heated tube, almost instantly combine again to form water 
unless they are separated by means of the more rapid diffusion of hydrogen 
through a porous tube. 

The difficulty in accepting this evidence lies in the fact that we have 
hitherto been unable to isolate the substances into which the elements are 
supposed to be dissociated; as these after their dissociation at once recombine 
and again form the original substance. 

One proof, however, that the supposed components of the element calcium 
may remain permanently separated, is afforded by the fact that in the 
spectra of two stars, Sirius (Fig. 8) and a Lyre, which are very bright, and 
probably very hot, only one of the ultra-violet lines of calcium is represented. 





Fic. 3.—Diagram of the apectrum of calcium under various conditions of temperature. In the 
spectrum of Sirlus the line K is absent, while it is very strongly marked in the solar speotrum. 


_ But we have also other evidence of the compound nature of the elements, 
which, although it was not sufficient of itself to force us to abandon our old 
ideas of their simple nature, is yet strongly corroborative of the spectroscopic 
evidence. Thus we find that oxygen is broken up by electricity, and that 
the atoms of which its molecules are composed, rearrange themselves 
so as to form what is to all intents and purposes & new element, ozone, 
having a much closer resemblance to chlorine than to oxygen in its activity, 
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although its compounds with metals appear to be identical with those 
of oxygen. 





a s 
Fear te taming: Pair ih ise paend, ihe double rings tro intended to represent 
molecules of oxygen, each containing two atoms. As the electric spark passes through the 
oxygen it breaks up the first molecule, carrying one atom on to join the second molecule of 
oxygen, and form one of ozone. The atom which is left joins another molecule of oxygen, and 
also forms ozone. (After Lockyer.) 

At a high temperature its atoms are again dissociated, and recombine to 
form ordinary oxygen. When it combines with other substances, the heat 
of combination appears to be sufficient to dissociate the atoms of ozone (0,), 
so that in the compound we meet with simple oxygen, O. 

When sulphur is simply melted and cooled, it solidifies as a yellow 
brittle substance, but if it is heated to 200° it becomes brownish and thick, 
and if it be suddenly cooled, by throwing it into water, it solidifies as a trans- 
parent reddish plastic and elastic substance. The ordinary brittle and 
yellow, and the reddish plastic sulphur, appear to be quite different sub- 
stances. But if the plastic sulphur be left for some hours, it becomes re- 
converted into ordinary sulphur; and if either ordinary or plastic sulphur 
be volatilised, the vapour condenses in the form of ordinary sulphur; but if 
the vapour is quickly cooled, the sulphur, while retaining its ordinary appear- 
ance, may yet undergo a certain change evidenced by its becoming insoluble 
in bisulphide of carbon. On the new hypothesis we explain these phenomena 
by supposing that the different forms of sulphur are different compounds, or 
perhaps we should rather say different aggregates, for their components may 
not differ in kind like those of calcium, but only in number like those of 
oxygen or ozone. 

Indeed we are almost driven to such a conclusion by the behaviour of 
sulphur in regard to its vapour density, for only at very high temperatures does 
the specific gravity of the vapour follow the general rule, and at lower tem- 

ratures it 1s three times as great as it ought to be, indicating that at these 

ower temperatures the motecule of sulphur contains six atoms instead of two. 

Phosphorus also affords us an example of an element which occurs in 
two forms, so different that we should call them distinct bodies, were it not 
that we find that one can be transformed into the other. 

The two forms, red and yellow phosphorus, differ from each other, not 
only in their colour, but in their density, cific heat, readiness of com- 
bustion, and heat of combustion. They differ also in the fact that yellow 
phosphorus is exceedingly poisonous, whereas the red phosphorus is not 
escent They are in many respects, then, different bodies, but we have 

therto been content to call them allotropic forms of the same element. 

_ In combination we find thst phosphorus is sometimes pentad and sometimes 
triad ; that its compounds with oxygen are sometimes poisonous, at other times 
not. Thus orthophosphoric acid, H,PO,, is not poisonous; pyrophosphoric 
acid, H,P,0,, and metaphosphorie acid, HPo,, are both poisonous. 

The most striking example, however, is carbon, which we not only find 
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in three forms, differing enormously from each other, as diamond, charcoal, 
and graphite, but which we find in various compounds playing the most 
varied parts. This we at present explain by saying that carbon unites with 
itself in the formation of the various radicals; and thus comes to form what 
are practically new elements. 

other example is afforded us by ammonia, the salts of which are just as 
well characterised as those of potash or soda. The amalgam which it forms 
with mercury possibly indicates that we have in it also a real metal, 
ammonium, corresponding to sodium or potassium, though this is uncertain. 

The three metals, sodium, potassium, and ammonium (if it exist), agree in 
the readiness with which they are oxidised, so that it is difficult to preserve the 
pure metal, although the oxide is stable. They differ, however, in the oxides 
of potassium and sodium being solid, and that of ammonium gaseous. 
Ammonium has not been isolated, and it is put down in the text-books as a 
hypothetical substance, but ammonium salts are tangible enough, and the 
question which we have to keep before us is, whether potassium, sodium, 
and all the other so-called elements, are not in reality compounds like 
ammonium. 

Some people still regard species as immutable, and look upon Darwin’s 
hypothesis of evolution as unproven. 

The evidence in favour of the evolution of elements from one simple form 
of matter, is as yet, perhaps, much less strong than that in support of the 
evolution of species ; but the hypothesis has this advantage, that it explains 
certain phenomena which have hitherto been very perplexing. 

It may be at least convenient in discussing the physiological action of 
drugs to bear this hypothesis in mind, and to pomiember that what we have 
hitherto been accustomed to call elements may be really constituted like the 
so-called ce any radicals, with this difference, that we can split up organic 
radicals with tolerable facility, while we cannot do this—at least to any great 
extent—with elements. 

It also shows us that we must as pharmacologists pay attention to 
molecular as well asto empirical composition, and take into consideration 
crystalline form and physical aggregation in all observations regarding the 
relations between elements or compounds and living organisms. It is not 
sufficient, for example, to speak of the action of phosphorus on the organism 
as if this were invariable, for it varies with the molecular composition of 
the body in the red or yellow form, and isomeric organic substances may be 
utterly different in action. 


Classification of the Elements. 


The vegetable and animal kingdoms are divided into various grou 
Formerly, men tried to arrange them in linear succession so that there should 
be an unbroken line from the lowest to the highest members of the vegetable 
kingdom, thence to the lowest member of the animal, and onwards up to the 
highest member of the animal kingdom. Such an arrangement as this, 
however, was found to be unnatural. Instead of the highest members of the 
vegetable kingdom being connected with the lowest mgmbers of the animal 
kingdom, it is found that the lowest members of each neues are closely 
connected and that the divergence becomes greater as development proceeds 
towards the highest members in each kingdom. The doctrine of evolution 
at once rendered this arrangement natural and easily understood. 

Starting from one common point of origin in structureless protoplasm, 
the various organisms became more and more unlike in each successive stage 
¢€ development, their resemblance being only recognisable at all in their 
embryonic condition. 

Various attempts have been made to arrange inorganic substances in 
natural orders. One mode of arrangement is according to their atomic 
weight—as in the following table :—? 


‘ In this and the following Tables the atomic weights have been corrected. 
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els lilaieieleleleleis(s 
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H 1 K 39 Y 89°8; 2°41 Ce 141 2 
Li 7 6 Ca 40 Zr 90 0-21 Di 145°4| 3°6 
Gor 9 2 Ti 49°8 Nb 94 4 {Ta 182 | 36°6 
Be } Vv 51:3 Mo 95:5| 151 W 184 | 2 
B 11 2 Cr §2°5 Rh 104 8°51 Ir 192°7| 87 
Cc 12 1 Mn 55 Ru 104°2} 0-2] Pt 195 2°3 
N 14 2 1 Fe 56 Pd 105°7; 1°57 Au 196°5| 1°5 
O 16 2 Ni 58 Ag 108 2°31 Os 198°5| 2 
Fl 19 3 1Co | 589 Cd | 1118] 3:8] Hg | 200 | 15 
Na 23 4 Cu 63°4 Sn 118 6°21 Tl 203°7| 87 
Mg | 24 1 [Zn | 65 Sb |120 | 2 | Pb | 207 | 4 
Al 27 8 } As 75 J 127 7 Bi 209 3 
Si 28 1 | Se 78'8 Te | 128 1 | Th | 233 | 24 
P 81 3 Br 80 Cg 133 5 U 240 7 
sg 32 1 | Rb | 85:3 Ba | 137 4 

Cl 35°5 3°51 Sr 87°4 La 139 2 


From this it will be seen that the atomic weights of the different elements 
form a series, the members of which in most cases differ from one another by 
1, 2,8, or 4. There are few exceptions in which the differences are much 
greater, and these probably represent blanks which may yet be filled up as our 
knowledge of the elements increases. This mode of classification, however, 
reminds us of the Linnzan system in plants, and is artificial rather than 
natural. In it, the elements which are placed close together possess very 
different properties, whereas those which are separated from each other 
present considerable resemblances. 


NEwLann’s TAsie. 

















Difference 

Member of a Group One immediately above 

having Lowest Equivalent the preceding 
H-=I O=J 

Magnesium . 24 Calcium . . 40 16 1 
Oxygen - 16 Sulphur . . 382 16 1 
Lithium . - 7 Sodium . . 23 16 1 
Carbon . - 12 Silicon . . 28 16 1 
Fluorine . . 19 Chlorine . . 855 16°5 1:031 
Nitrogen. . 14 Phosphorus . 31 17 1:062 

Lowest term of Triad Highest term of Triad 
Lithium . a | Potassium . 89 32 2 
Magnesium . 24 Cadmium . 112 88 5:5 
Molybdenum . 96 Tungsten . 184 88 5°5 
Phosphorus . 31 Autimony . 120 89 5-687 
Chlorine ‘ - B55 Iodine . - 127 91°5 6°718 
Potassium . 89 Cesium . . 141 102 5°875 
Sulphur. . 32 Tellurium . 128 96 6:062 
Calcium . . 40 Barium . . 187 97 6°062 
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The first important attempt at a matural classification of the elements 
was made by Newlands in 1864.1 He then arranged them in groups, be- 
tween the members of which there was a close connection in regard to their 
chemical properties, and a curious relation in regard to their atomic weights. 
These presented differences which were generally multiples of the atomic 
weight of hydrogen, and generally equal to, or multiples of, that of oxygen. 

A curious relationship had also been pointed out by M. Dumas? between 
the members of the potassium group, their atomic weights being equal to 
multiples of those of lithium and potassium added together. 


Li + K = 2Na, orin figures, 7+ 39 = 46 


Li + 2K = Rb a 7+ 78 = 85 
QLi + 3K = Cs (183)* ,, 14 + 117 = 131 
Li + 5K = 1T1(203-7) ,, 7 + 195 = 202 
SLi + 6K = 2Ag i 21 + 195 = 216 


A similar relation was also pointed out by Mr. Newlands between lithium 
and the calcium group; as follows :— 


Li + Ca = 2Mg (48), orin figures, 7+ 40 = 47 
Li + 2Ca = Sr i 7+ 80= 87 
2Li + 3Ca = Ba (137) 3 14 + 120 = 134 
Li + 5Ca = Pb _ 7 + 200 = 207 


But Mr. Newland’s most important table is the following one, in which 
he has arranged the elements in ten series :— 


Triad 


Loweat Highest 
term Mean | term 





I. Li 7/+17 =Mg24 |2n 65 |Cd111°8 

Il. B ll Au 196 
Ill. C 12/+16 =Si 28 Sn 118 

IV. N 14/+17 =P 31 |As 75 |Sb 120 | +88=Bi 210 
Vv. O 16/416 =§ 82 |Se 78:8,Te 128 | +70=Os 199 
VI. F 19 |+165=Cl 35:5} Br 80 {I 197 
VIL. | Li7 | +16=Na 23 |+16 =K 39 | Rb 85:3 





Cs 133 | +70=Tl 203 
VIIL. | Li7 | +17=Mg 24 [+16 =Ca40 {Sr 87:4) Ba 137 | +%2=Pb 207 


IX. Vi 513 W 184 
X. Mo 95°5 Pt 195 
Pd 105-7 


Seven of these series nearly correspond in their first members with those 
of Mendelejeff, to whom and to Lothar Meyer we owe the complete develop- 
ment of this mode of classification. Mr. Newlands also pointed out that the 
eighth element starting from a gifen one, was a kind of repetition of the first, 
like the eighth note of an octave in music.‘ 

Mendelejeff has not only greatly developed this system of classification, 
but has afforded convincing proof of its value by net only predicting the 
existence of an unknown element, but actually describing its physical cha- 
racters and chemical reactions—a prediction the correctness of which was 
proved by the discovery of gallium, and by the agreement of its characters 
and reactions with those which Mendelejeff had foretold. 

The various members of the animal kingdom can all be arranged in a few 
feries: Protozoa, Coelenterata, Annuloida, Annulosa, Molluscoida, Mollusca, 
and Vertebrata. These series all differ more or less from one another, but a 


? Newlands, Chemical News, July 80, 1864. 

* Dumas, quoted by Newlands, op. cit. 

® The newer atomic weights of Cs, F], Mg, and Ba do not correspond 60 
exactly as their old ones with the sum of the other elements. 

« Chem. News, Aug. 20, 1864, p. 94, 


| 
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certain agreement is observed between their members, and similarly the 
elements may be arranged in series. 

Mendelejoff points out, that if we take those elements having the lowest 
atomic weight, and omit hydrogen, between which and lithium there is a great 
gap, the seven elements, lithium, glucinum, boron, carbon, nitrogen, oxygen, 
and fluorine, may be regarded as typical elements forming a series repre- 
senting the lowest members of seven groups. The next seven elements may 
be arranged in a similar way :— 


Li=-7:G4294:B=11:C=+12:N=14: 02-16: F=19: 
Na = 23: Mg = 24: Al = 27: Si = 28: P = 31: § = 82: Cl = 35:5. 


To each group of seven elements Mendelejeff gives the name of a small 
period or sertes. In each series the characters of the elements vary gra- 
dually and regularly as their atomic weights increase. This variation is 
periodical, 7.e. varies in the same way in each series, so that the elements 
which have corresponding places in each series, correspond also to a certain 
extent in their properties, and form similar compounds. The atomicity is 
least in the first, and greatest in the last members of each series. Thus the 
first members of the series form monochlorides, the second dichlorides, the 
third trichlorides, and so on. 

In the accompanying table R represents radical or element, and R! indi- 
cates that the element is monatomic, so that one atom combines with one of 
Cl to form a monochloride, RCl. JR‘ indicates that the element is diatomic, 
and so on. : 

But a difference is to be observed between the even and the uneven series. 
Corresponding members of even series, such as the fourth and sixth, agree 
with each other, and members of uneven series like the fifth and seventh agree. 
This agreement is greater than between the members of an even series, such 
as the fourth, and those of an uneven series like the fifth, although the fifth 
is more closely placed to the fourth than the sixth is. Thus Ca and Sr 
belonging to the fourth and sixth series have a greater resemblance to each 
other than they have to Zn or Cd, which belong to the fifth and seventh series, 
and these metals on the other hand have a greater resernblance to each other 
than they have to Ca or Sr. The members of even series are less metalloidal 
or more metallic than those of uneven series, e.g. Mn of the fourth series is 
less metalloidal than Br of the fifth series. In the even series the metallic 
or basic character predominates, whist the corresponding members of the 
uneven series rather exhibit acid properties. The members of the even series, 
so far as we know, form no volatile compounds with hydrogen or alcohol 
radicals, while the corresponding members of the uneven series do form such 
compounds. 

The last members of the even series resemble in many respects (in their 
lower oxides, etc.), the first members of the uneven series; thus chromium 
and manganese in their basic oxides are analogous to copper and zinc. But 
there are great differences between the last members of the uneven series 
(haloids), and the first members of the next even series (alkali metals). Now 
between the last members of the even series there occur, according to the 
order of atomic weights, all those elements which cannot be included in the 
small periods. Thus between Cr and Mn in the one series, and Cu and Zn 
in the next, there come the elements Fe, Co, Ni, and in a similar way after 
the sixth series come Ru, Rh, Pd, and after the tenth Os, Ir, Pt. Mendelejeff 
gives the name of a long period to two such series with three intervening 
gee ae ce Naa ce in all. 

rom the difficulty of arranging all the elements in this system, i 
be regarded as yet perfect, but the fact that Mendelejeff as able £0 seus 
oS a anal of ree reels that it must contain a large ele- 
: e time that he drew up his i 
Paid group of the fifth series. p table there was a blank in 
The relationships of the metal which Mendelejeff believed would All this 
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gap will be more easily seen by omitting the even series on either side of it, 
and taking only the odd series with which it will, as already mentioned, the 
more closely correspond. 


Geries, Group II. GroupIII. GroupIV. Group V 


3 Me Al Si P 
5 Zn - nen As 
a Cd In Sn Sb 


As it stands between zins with an atomic weight of sixty-five, and arsenic 
with one of seventy-five, while it is separated from the latter by a blank, its 
atomic weight must be about sixty-eight. As it is atom-analogous with Al, 
its salts should have a similar constitution. It should form an oxide x,0,, 
and a sulphide x,S,. It will be precipitated from its solution by ammonium 
sulphide. The metal should be easily reduced by carbon or sodium, it should 
have a specific gravity of 5°9, and decompose water at a red heat. As it be- 
longs to an odd series, it should, like zinc, form volatile compounds witia 
organic radicals, and form also anhydrous chlorides. 

On the discovery of the metal gallium, it was found to agree in almost 
every respect with the prediction of Mendeleyjeff, and this fact is not interest- 
ing to chemists only, but also to pharmacologists. For the great object of 
pharmacology is to obtain such a knowledge of the relations between tho 
physical and chemical characters of bodies, and their actions upon the living 
organism, that we may be able to predict their actions with certainty, and 
to know the modifications which alterations in their physical and chemical 
characters will produce on their physiological action. 

Mendelejeff's present classification is imperfect, because we find that by 
it the members of some natural groups, such as those of the earthy metals, are 
separated from one another, although they agree in their chemical characters. 

We find also that metals having similar pharmacological actions, as 
copper, zinc and silver, do not fall naturally together in this arrangement. 
But, on the other hand, we find also that by this classification, elements are 
brought together which do not at first seem to have any resemblance to each 
other, and are yet found by recent investigations to have a physiological con- 
nection. Thus mercury and calcium do not appear to resemble one another, 
yet Prevost has shown that, in acute poisoning by mercury, the calcareous 
matter disappears from the bones, and in the process of elimination by the 
ladneys produces calcification of these organs.} 


Organic Radicals.—Whether the so-called elements be 
compounds or not, it is certain that several of them have the 
power of uniting with themselves and with others in such a 
way as to form bodies called compound radicals which resemble 
elements in many respects. These groups of atoms may enter 
into and again pass out of combination with other substances, 
just as elements do. 

For example, when compounds of the elements unite, an 
interchange of elements takes place. Thus when calcium oxide 
(CaO) and hydrochloric acid (HCl) combine, the oxygen leaves 
the calcium to combine with the hydrogen and form water, while 
the chlorine leaves the hydrogen and combines with the calcium 
to form calcium chloride. 


C20 + 2HCl = CaCl, + H,0. 
SPER i Serpe eR eae Cc 


' Prevost, Revue Médicale de la Suisse Romande, p. : 
Deo. 16, 1882 ; p. 6, Jan. 15, 1888, e, Pp 553, Nov. 15 9 p. 605, . 
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‘But when ethylic alcohol (C,H,O) is treated with hydrochloric acid 
(HCl), it is not oxygen which leaves the alcohol and is replaced 
by chlorine. The alcohol does not split up into the group C,H, 
and the element oxygen, but into the two groups OH and C,H,. 


C,H,O + HCl = C,H,Cl + H,0; 


or, a8 if may also be represented— 


CCH, (0H) + HC = CGH, C1+H 8) 


To the group OH the name of hydroxyl has been given, and 
to the group C,H, that of ethyl. 

Similarly, when acetic acid (C,H,O,) is treated with phos- 
phorus trichloride (PCl,) the three atoms of chlorine leave the 
phosphorus, and are replaced by three hydroxyl (OH) groups. 


8 C,H,0, + PCl, = 8 C,H,OCl + POH; ; 
or, as it might be represented— 


CHL OH) (@ CHO (Cl) (8 
DG} +® | @O-GDO + +®| @ 
cane) (@ GaD®) ~ lew 
This mode of representation is awkward and cumbrous, although 


it is clear, and the same reactions may be represented more 
shortly thus : 


8 C,H,O. OH + PCI, =8 C,H,0. Cl+P. (OH). 


Here again it is not oxygen, but hydroxyl (OH), which 
breaks off from the acetic acid, just as it did from alcohol; but 
instead of the group C,H, (ethyl) being left behind, we have 
another group, C,H,0O (acetyl). 

It is evident that such groups of atoms or radicals, as they 
are termed, as hydroxyl, ethyl, acetyl, &c., behave in combina- 
tion just like elements. They are not known in a free state. 

In order to exhibit the valency and probable relationships of 
radicals, they are sometimes expressed by graphic formulas, in 
which the affinities are shown by a —, as well as in the ways 
already shown. 

As the position of the radicals in some compounds, e.g. in 
the organic alkaloids, is probably of great importance in regard 
to their action, although the subject is not well understood at 
present, the most important radicals are given below, with their 
graphic as well as their ordinary formula. 

Hydroxyl, OH, or —O—H. This is a monad radical, 
«consisting of one atom of dyad oxygen, —O—, with one of its 
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two affinities saturated by an atom of hydrogen, and the other 
affinity free. It was at one time called water-residue, as it is 
the residue left after the removal of one atom of hydrogen from 
water, which may be regarded as the hydride of the radical. 

Hydroxy] is an important constituent of alcohols, regarding 
the chemical constitution of which two views may be taken. 
They may either be looked on as water in which one atom of 
hydrogen is replaced by organic radicals, or as compounds 
of the radicals with hydroxyl. The constitution of water and 
alcohol may be represented graphically, R standing for a monad 
organic radical— - 


H—O—H water; 


R—O—H alcohol, ¢.7., (Ethyl) -0-H; —0O-H 


Ethyl-alcohol. Pheny]-alcohol, or 
Phenol. 

The presence of the hydroxyl group in certain substances, 
and also its position in them,' appear to be of great importance 
in regard to their physiological action.? 

By replacing the hydrogen in one atom of hydroxyl by a 
monad, or in two atoms by a dyad element, other radicals are 
formed, ¢.g. 

Potassoxyl, KO, or —O—K. 

Zincoxyl, OZnO, or —O 

oan. 


When united to carbonyl, hydroxyl forms a very important 
radical carboxyl. 


Carbonyl, CO or —C-—, is a dyad radical consisting of 


tefrad carbon, in which two affinities are saturated by dyad 
oxygen, and two left free. It exists in aldehydes, ketones, and 
acids, although in aldehydes it is combined with hydrogen, and 
in acids with hydroxyl, to form other radicals. In ketones both 
its free affinities are saturated by organic radicals, which may 
either be of the same kind or of different kinds. 


O—Beg.(ietinsl)— C— (iethngt) oe Methyl 
0 O 


| 
O 
Acetone. Phenyl-methyl-acetone. 


Aldehyde Group, CHO, or —C—H. When the free affinity 
| 





* Efron, Pfliger’s Archiv, xxxvi. p. 467. 
® Btolnikow, Zeitschr. f. physiol. Chem., 1884, viii. pp. 235 and 271. 
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of this group is saturated by a monatomic radical, we get alde- 
hydes; thus— 


—C—H —C-—H 
. . 
0) 
Ethyl-aldehyde. Benzoic aldehyde 
(oil of bitter almonds). 
CO tine @ 
Carboxyl, CO.OH, or | O, or -C—O—H. This is 
| 
O 


a' monad radical. When its free affinity is saturated by an 
organic radical, it forms monad organic acids, in which the 
hydrogen of the hydroxy] is readily replaced by a basic element. 


R- - H— ae O~ Ee 0-H 
5 


mee acid. tas acid. 


‘Methyl)—C—O—Na (Phenyl)—C—O—Na 
— (Phenyl) , 


Sodium acetate. Sodium benzoate. 


Carbon forms an immense number of radicals by union 
with itself and with hydrogen, e.g. 


H H 
H H H 1 
| | | C=C 

H C- HecsG= 60 NES 
| i | \c-07" 
H HH | | 

H H 
Methyl. Ethyl. 


Nitrogen gives origin also to a number of most important 
radicals. 


Nitroxyl, NO,. 


Amidogen, NH,, or Ge 


Imidogen, NH or nC 
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Phosphorus, arsenic, and antimony give origin also to a 
number of radicals similar to those of nitrogen. 


H 
; AsH,, or - As 


H H 
PH,, or ee SbH,, or - 8K as 


H 


_ 
PH, or —PK » SbH, or —SbC 


Sulphur also gives origin to some important radicals. 


H H 
; AsH, or — As 


\ O J? 
Sulphuryl (sulphon), SO,, or sc | ; Sulphin, SO, or —s¢ 
O 


Chemical Reactions and Physiological Reactions.— 
Each element and each of its compounds has chemical re- 
actions special to itself, by which it can be recognised and dis- 
tinguished from all others. The number of these chemical 
reactions is therefore very great, but there are a few reactions 
which are common to a great number of the elements. We 
shall find that something similar occurs in their physiological 
reactions. 

The number of possible actions which may be exerted on the 
body by the elements and their compounds is very great, yet we 
shall find that there are certain physiological reactions which are 
common to so many that their repetition under the head of each 
drug becomes monotonous. 

Chemical Reactions.—Although the chemical reactions 
of the metallic elements are numerous and varied, yet there 
are certain reactions which are common to a very large number, 
and by these the class of metallic elements may be subdivided 
into sub-classes. Other reactions again are common to a few 
elemenis only, and by these the sub-classes may be subdivided 
into groups. Other reactions again are peculiar to each 
individual element, and by them it may be distinguished from 
all others. 

Thus, by the use of hydrogen sulphide, or ammonium 
sulphide, we at once divide the class of metallic elements into 
two sub-classes ; 

A. Metals which give a precipitate with one or other of these 
reagents. 

B. Metals which give no precipitate with either. 

Physiological Reactions.—It is probable that, if our know- 
ledge of physiological chemistry were sufficient, we might be 
able to classify physiological reactions according to the chemical 
relation between substances introduted into the organism and 
the various constituents of the organism itself. At present we 
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are quite unable to do this; but, as albuminous substances form 
an essential part of all living organisms, we may roughly divide 
the elements physiologically, by their relation to albumen, just 
a8 we do it chemically, by their relation to sulphur, into two 
sub-classes : 

A. Those which precipitate albumen. 

B. Those which do not. 

Just as in the case of sulphides, we might further sub-divide 
Sub-class A into two sections: 

(a) Those which precipitate albumen in acid solutions. 

(b) = i - in neutral or alkaline 
solutions. 

Section (b) may be further sub-divided into groups according 
to the kind of albuminous bodies which its members precipitated, 
€.g., myosin, globulin, serum-albumen, albumoses, peptones, &c. 

We might also divide sub-class B in two sections : 

(a) Substances which, though they do not precipitate albu- 
men, have a marked affinity for fatty substances or other con- 
stituents of the organism, and especially of the nervous system 
(p. 144). 

(b) Substances having no such action. 

It is evident that such a classification as this, although it 
might form the groundwork of a system to be perfected at some 
future time, is at present so imperfect that it is generally more 
convenient to divide physiological reactions according to the 
organs affected: e.g., muscles, nerve-centres, respiration, circu- 
lation, secretion, &c. 

A. This group contains substanees which paralyse muscles 
and motor nerves. The number of these substances is very great 
(p. 126 et seq., p. 150). 

This large group can again be subdivided into those which 
{a) paralyse muscle, while affecting the nerves but slightly, or 
(b) paralyse the nerves and leave the muscle uninjured. 

B. Another large group is that which acts specially on nerve- 
centres, and has little effcct either on muscles or motor nerves. 
This contains sub-groups of substances which affect the brain, 
medulla, or spinal cord by exciting, paralysing, or disturbing the 
functions of each. 

C. Another group is that which affects the secretions, with 
sub-groups of substances affecting the secretions from the sweat 
and mammary glands, salivary, gastric, or intestinal glands, liver, 
or kidneys. 

‘* D. Another group still is that which acts chiefly upon the 
circulation. 

These groups are all more or less distinct, although they, to 
a certain extent, may run into, or overlap, each other. 

Individual members of the same group may differ very widely 
in their physiological action, even when they all finally paralyse 
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muscle, nerves, and nerve-centres. For while they may pro- 
duce the same final result, the course of their action will be 
different, and the symptoms they occasion will depend very 
greatly upon the part of the organism which they affect first. 
Thus atropine and curare both completely paralyse motor or 
efferent nerves, but, while a very large dose of curare is required 
to paralyse the cardiac and vascular nerves, a very small dose 
paralyses those going to the muscles, and produces increasing 
weakness, gradually passing into death. On the other hand, 
an enormous dose of atropine is required to paralyse the 
motor nerves of muscles, but very small doses are sufficient 
to affect the nerves of the heart and other involuntary muscles, 
and thus we get rapid circulation, dilated pupil, and restless 
delirium. 

The physiological action of any drug depends to a great. 
extent, not merely on its general affinities for classes of tissues, 
but upon its particular aflinity, or power of acting on one tissue 
or organ first. The organ first affected may, through its func- 
tional activity, greatly alter the effects of the drug upon the 
others. 

As an example of this we may take the effects produced by 
very large and by moderate doses of veratrine on the frog. A 
moderate dose will produce great stiffness of the muscles, while 
a very large dose may have comparatively little effect. Yet if 
the large dose were applied directly to the muscles it would act 
more powerfully than the moderate dose. The reason that it 
does not do so in the living body is that the large dose paralyses 
the heart so quickly that the circulation stops, and therefore the 
psi not being conveyed to the muscles, has no action upon 
them. 

Relation between Isomorphism and Physiological 
Action.—From a number of experiments made by Dr. Blake, 
he concluded that when inorganic salts were injected directly 
into the circulation, the intensity of their physiological action 
increased in proportion to their molecular weight, but only in 
those groups of elements where the salts were isomorphic, or in 
other words, crystallised in the same forms. Thus groups whose 
salts were crystallised in different forms had quite different 
physiological actions. He adopts Mitscherlich’s division of the 
elements into nine groups, and considers that the physiological 
action of the different groups differs in kind, whilst that of the 
individual members of the same group agrees in kind but differs 
in degree. Thus he states' that the salts of the first group 
increase in activity in the order mentioned, silver being the most 
active, and lithium the least. 
a eee ee ae el tee 
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These groups are as follows :— 

Group 1. Lithium, sodium, rubidium, thallium, cesium, and silver. 
According to him they produce death by acting on the lungs and impeding 
the pulmonary circulation. None of them affect the nervous system excepting 
cesium; nor do any affect the pulmonary circulation excepting silver. 

Group 2. Magnesia, ferrous salts, manganous salts, nickel, cobalt, copper, 
zino, and cadmium are increasingly lethal in the order mentioned. They 
lall by arresting the action of the heart. 

Group 8. Beryllium, alumina, yttria, cerium, and ferric salts both impede 
the systemic and pulmonary circulation. 

Group 4. Calcium, strontium, barium, and lead salts kill by paralysing 
the ventricles of the heart. 

Group 5. Palladium, platinum, osmium, and iridium act on the heart, 
respiration, circulation, and blood. 

Group 6. Ammonia and potash paralyse the heart and cause convulsions. 

Group 7. Hydrochloric, hydriodic, bromic, and iodic acids impede the 
circulation and kill by arresting the circulation. 

Group 8. Phosphoric acid, arsenic acid, and antimony kill by arresting 
the pulmonary circulation. 

Group 9. Sulphuric and selenic acid impede the pulmonary circulation. 


The author’s statements regarding the mode of action of the 
elements show that their physiological action has not been fully 
investigated, and his results as to the lethal dose are probably 
only approximate and may want re-investigation; but while we 
cannot accept at present all his results or conclusions as final, 
yet his last and chief conclusion is one of great interest —viz., 
that in living matter we possess a reagent capable of aiding us 
in our investigations on the molecular properties of substances. 


Relation between Spectroscopic Characters and 
Physiological Action. 


The quickness with which a pendulum oscillates is less or greater accord- 
ing to its length, a long one oscillating slowly, and a short one quickly. The 
vibrations of a string or pipe are also slow or quick, and the note which it 
yields is low or high, according as it is long or short. 

Similarly, according to Lecoq de Boisbaudran, the rate of vibrations of 
molecules, and the wave-lengths of the light which they emit, are determined 
by their weight. When the molecular weight is high, the vibrations of the 
molecules are slow, and the light which they emit has long wave-lengths, and 
is situated towards the red end of the spectrum. When the weight is low 
the vibration of the molecules is rapid; and the light they emit hes towards. 
the violet end of the spectrum. 

In the same family of elements the mean length of the wave of light 
which they emit is a function of their atomic weight, so that for bodies of the 
same chemical type the general form of the spectrum persists, but is gradually 
modified by the mass of the molecules. As the atomic weight diminishes, 
the spectrum will tend to ascend towards the violet, and as it increases the 
spectrum will tend to descend towards the red. 

Until recently, our observations on the spectra of bodies were limited to- 
the visible spectrum, but the application of photography now enables us 
to extend our observations both above and below the visible spectrum, and 
to ascertain the presence of definite spectra in the ultra-red and ultru-violet, 
when nothing of the sort is visible to the eye. In most musical sounds. 
besides the fundamental note we have a number of harmonics having a much 
prestes rapidity of vibration than it. Similarly, in the spectrum there appear 

armonics as well as the fundamental spectral lines, and so instead of one 
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line or band there may be a number. According to the author already quoted, 
the corresponding harmonics in a series of analogous spectra have mean 
wave-lengths which increase in proportion to the weight of the molecules. 

It might appear, therefore, that a relation might be observed between the 
spectroscopic characters and physiological action of an element, and this 
idea. was propounded by Papillon. His idea was, however, to & great extent 
based on the experiments of Rabuteau referred to later on, and just a8 no 
definite relation éan be at present traced between the atomic weight and the 
toxic action of a metal, so no definite relation can be observed between its 
spectroscopic characters and its physiological action. _ 

Further consideration, however, will show us that this 1s not at all to be 
wondered at, for in physiological experiments we are not working with the 
same molecules which yield the spectrum. 

In spectrum-analysis, when line epectra are in question, according to one 
view we are in presence of phenomena produced by the chemical atom, 
whereas this atom exists only molecularly combined at lower temperatures. 
According to another view, that put forward by Lockyer, we are in presence 
of phenomena produced by a series—possibly a long series—of simplifications, 
brought about by the temperature employed, and this simplitication can 
begin at very low temperatures, and is indeed indicated by Dalton’s law of 
multiple proportions. 

Such molecular simplifications and differences are represented by ozone 
and oxygen, ordinary and amorphous phosphorus, the various forms of sul- 
phur and so on, and it is therefore at this lower range of temperature—where 
the phenomena are to be studied by absorption, and not by radiation—that 
‘we must look for connections between molecular structure and physiological 
action if any such connection exists.! 

Some of the absorption bands which occur in the spectra of bodies at 
ordinary temperatures may be in the visible spectrum, hke those observed 1n 
alcoholic and aromatic substances ;? but others may be quite invisible, and 
only recognisable by the aid of photography in the ultra-red or ultra-violet.° 


Relation between Atomic Weight and Physiological 
Action. 


From experiments made on the toxic action of the chloride, bromide, and 
iodide of potassiurn, Bouchardat and Stewart Cooper came to the conclusion 
that a relation existed between the physiological activity of elements and 
their atomic weight, the activity being inversely as their atomic weight, e.g. 
fluorine (atomic weight, 19) being more active than chlorine (atomic weight, 


In 1867, Rabuteau made a number of experiments from which he con- 
cluded that Bouchardat was correct in saying that the physiological activity 
of the monatomic metalloids was in inverse proportion to their atomic weight, 
while that of the diatomic metalloids increased directly with their atomic 
weight: selenium being more active than sulphur. 

He considered also that he had discovered a new law regarding the re- 
lation between the atomic weight and the physiological activity of metals: 
viz., that the activity of metals increases with their atomic weight. He 
afterwards qualified this statement by saying that the poisonous action in- 
creased with the atomic weight amongst elements belonging to the same 
froup. Thus potassium (atomic weight, 89) is more poisonous than sodium 
(28), and barium (187) than calcium (40). But it has been shown by Huse- 
mann that lithium is much more poisonous than sodium, and his results 
have been confirmed by Richet. 

In the following table the lethal activity of various metals is given as 


* See Hartley, Phil. Trans., Part II. 1885. 
* Russell and Lapraik, Journ. Chem. Soc., April 1881, 
* Abney and Festing, Phil. Trans., 1882, p. 887. 
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determined by Richet, and of the metals belonging to the groups of the alkalis. 
and earths as determined by Richet, by Gash and myself, and by Botkin, jun. 
Where the position of the metals in the tables is different the symbols are 
printed in italics. The most active, Hg, is first; the least active, Naor Ca, last. 
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Richet’s experiments were mado upon fish, and the substances were 
added to the water in which the animals were swimming. The experiments 
of Cash and myself were made upon frogs, and the substances were injected 
subcutaneously. Botkin’s experiments ' were made upon dogs, and the sub- 
stances were injected directly into the circulation. 

It is possible that the differences observed were due to the differences in 
the animals on which the experiments were made, or in the way of applying 
the poison. Botkin's table, so far as it goes, agrees perfectly with Cash’s and 
mine, and there is a general correspondence also between Richet’s results and 
ours, although there are several differences in particulars. 

It is thus evident that the relationship between atomic weight and physio- 
logical action 18 no simple one. but mdeed, on locking into the matter more 
closely, we could hardly expect it would be. For the toxic action of an 
element may depend upon its effect on the muscles, nerves, nerve-centres, 
blood, or on the digestive or excretory systems, These differ from one 
another in their composition, and while it is possible that the elements 
belonging to a certain group may have relations varying with ther atomic 
weight to individual organs or structures, we can hardly expect those rela- 
tionships to be the same to all organs. 

Thus an element with one atomic weight may prove fatal, by affecting 
the muscular power of an animal, while another with an atomic weight either 
higher or lower, may be still more deadly by affecting the nervous system or 
heart. 

What we want, therefore, is not a general relationship between atomic 
weight and toxic action, but a knowledge of the particular relationships of 
each group of elements to each organ and tissue of the body, 


Relation of Atomic Weight and Smell. 


’ The idea has been pu forward by Ramsay that the sense of smell is- 
excited by vibrations of a lower period than those which give rise to the 
sense of light or heat. These vibrations are conveyed by gaseous molecules 





' 8. Botkin, junr.: ‘Zur Frage iiber den Zusammenhang der physiologischen 
Wirkung mit den chemischen Eigenschaften der Alkalimetalle der ersten Gruppe- 
nach Mendelejeff,’ Centralb. fur die med. Wissenschaft. No. 48 1885. 
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to the surface network of nerves in the nasal cavity. The difference of 
smells is caused by the rate and by the nature of such vibrations, just as 
difference in tone of musical sounds depends upon the rate and on the nature 
of the vibration—the nature being influenced by the number and pitch of the 
harmonics. Just as the eye and ear are capable only of appreciating sight or 
sound vibrations occurring within a limited range, so the nose is unable to 
appreciate a smell the result of the rapid vibrations produced by substances of 
low molecular weight. Hydrocyanic acid appears to be at the lowest limit, as 
one in five are, according to him, unable to detect its odour. It is fifteen times 
the molecular weight of hydrogen, and he concludes that to produce the sensa- 
tion of smell a substance must have a molecular weight at least fifteen times 
that of hydrogen. The intensity of smell in bodies of similar constitution in- 
creases with the molecular weight; thus, methyl-alcohol is odourless, but the 
intensity of smell increases with the molecular weight of each succeeding 
member of the alcohol group, until the limit of volatility is reached, and 
they become changed into solids with such a low vapour tension that they 
give off no appreciable amount of vapour at the ordinary tension.’ 


Relation of Atomic Weight to Taste. 


Haycraft considers? that ‘quality’ in taste depends upon the nature of 
the atoms found in the sapid molecule. A study of the periodic law demon- 
strates that similar tastes are produced by combinations which contain 
elements such as lithium, sodium, potassium, which show a periodic recur- 
rence of ordinary physical properties. Among the carbon compounds, those 
which produce similar tastes are found to contain a common ‘group’ of 
elements. Thus organic acids contain the group CO.OH, the sweet sub- 
stances CH,.OH. There is no relation between quality of sensation and 
gross molecular weight, except that substances of either very small or very 
great molecular weight are not tasted at all. 


Connection between Chemical Composition and 
Physiological Action. 


In considering this subject and other subjects allied to it, 
we must carefully distinguish between chemical composition and 
chemical constitution ; between the mere elements of which a com- 
pound is formed and the manner in which these elements are put 
together. Thus the cyanides, or nitriles, and the isonitriles, or 
carbamines, both contain carbon and nitrogen, and contain them 
in equal proportions; but the manner in which the carbon is 
united with the nitrogen probably differs in the two classes, and 
their physiological action is different. Their chemical composition 
is the same, but their chemical constitution is different. 

_ It was pointed out by Blake in 1841 that a close connection 
exists between the chemical constitution and physiological action 
of salts; their physiological action on animal organisms appear- 
ing to depend chiefly on the base. Yet the physiological action 
of any salt is not dependent entirely upon the base. It may be, 
and sometimes is, modified to a very great extent by the acid ; 
moreover, we find that the salts which the same inorganic base 








} Nature, June 22, 1882, p. 187, 
? Ibud., Oct. 8, 1885, p. 662. 
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may form with different acids may present very different physio- 
logical actions, as in the case of the carbonate, bromide, and 
cyanide of potassium. The same is the case with organic bases, 
and Richardson, in 1865, drew attention to an example of the 
relation between the action of the base and acid in the amyl 
compounds. He found that amyl-hydride had an anesthetic 
effect ; the introduction of oxygen, as in amyl-alcohol or amy}- 
acetate, added spasm to this action; amyl-iodide produced a 
large excretion of fluid from the body, while amyl-nitrite had 
a great effect on the circulation. Thus, the base remaining 
the same, different acid radicals modified the action of the com- 
pound.! 

The fact is that sometimes the action is determined chiefly 
by the base (whether it be inorganic or organic), and sometimes 
chiefly by the acid. The action of the whole salt may differ to a 
great extent from that of the substances composing it, and it 
may agree to some extent with other salts, which differ from it 
both in regard to the base and acid composing them ; thus—the 
sulphate of magnesium and the sulphate of sodium are both pur- 
gative, and in this property they agree not only with the sulphate 
of potassium, in which the base is different although the acid is 
the same, but with the bitartrate of potassium, in which both 
the base and the acid are different. This fact confirms what has 
already been said regarding the necessity for taking into con- 
sideration crystalline form and physical aggregation, as well as 
chemical composition (p. 15). 

Physiological Action of the Constituents of a Drug.—In 
the case of acids and bases, the physiological action of each 1s 
modified by their union, e.g. when caustic soda and hydrochloric 
acid unite, the caustic action of each is destroyed, and we obtain 
sodium chloride and water, which have different physiological 
actions, as well as different chemical characters, from either the 
acid or the base. 

But if we examine a series of salts of the same base with 
different acids, or of the same acid with different bases, we find 
that both the acid and the base modify the physiological action 
of the compound. 


Different Acids. Different Bases. 
Sodium! hydrate caustic. Sodium chloride: neutral in action. 
» | bicarbonate; antacid. Potassium) ,, | muscular poison. 
‘3 sulphate | purgative. Zinc » = | Caustic. 
i benzoate antilithie. Barium am muscular potsonr. 
‘i salicylate | antipyretic. Silver . inert. 
#» | cyanide powerful poison. Tron - astringent, 
hamatinic. 
Mercuric s corrosive, anti- 
septic. 


This modification is in some cases due to a change in the 
1 Brit. Assoc. Reports, 1865, p. 280. 
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physical conditions, and especially in the solubility of the com- 
pound. ‘Thus the chloride of silver is inert so long as it remains 
in the form of a chloride, because it is insoluble. It thus differs 
much from the corrosive chloride of zinc, while if we were to 
compare the action of the nitrate of silver and zinc we should 
find considerable similarity. 

Another éause of difference is the different proportion of the 
acid to the base. 

Thus the proportion of sodium (Na=23) to the acid radical 
in the following sodium salts is as follows: in the hydrate 
as 28 to 18; in the bicarbonate as 23 to 61; in the sulphate as 
23 to 96; in the benzoate as 23 to 121; in the salicylate as 23 
to 137. 

In this connection, too, the degree of saturation of the acid 
by the base must be considered. If, for example, the acid is not 
saturated, part of the action of the compound is due to its acid 
chemical properties; and if, on the other hand, a weak acid be 
combined with a strong base, this action is partly due to the 
alkaline chemical property. 


Relation between Physiological Action and Chemical 
Constitution. 


An immense step has been made of late years in our 
knowledge of the relation between chemical constitution 
and physiological action by the discoveries of Crum-Brown, 
Fraser, and Schroff, who have shown that by modifying artifi- 
cially the chemical constitution of a drug it is possible to modify 
also its physiological action. And not only so, but they have 
shown that similar modifications in the chemical constitution 
of various drugs induce similar modifications in the action of 
their derivatives; thus they have found that by introducing 
methyl into the molecule of strychnine, brucine, and thebaine, 
the convulsive action exerted by these substances on the spinal 
cord was changed into a paralysing one exerted on the ends of 
the motor nerves. Other alkaloids, also, which do not exhibit 
a convulsive action, nevertheless exhibit a paralysing one when 
their constitution is altered by means of methyl; thus methy]- 
codeine, methyl-morphine, methyl-nicotine, methyl-atropine, 
methyl-quinine, methyl-veratrine, and several others, all exhibit 
this paralysing action (p. 150). 

As a general rule, most of the compound radicals formed by 
the union of amidogen with the radicals of the marsh-gas series 
possess a paralysing action on motor nerves. 

The subject of the connection between chemical constitution 
and physiological action is the most important one in phar- 
macology, and we shall have to return to it in considering the 
actions of various groups of organic substances. 


CHAPTER IL 


CIRCUMSTANCES WHICH AFFECT THE ACTION OF 
DRUGS ON THE ORGANISM. 


One of the most important circumstances affecting the action of 
any drug is the mode in which it is brought into contact with 
the various parts of the organism. 

Local and Remote Action.—The local action of a drug is 
that which it exerts on the part to which it is applied. Thus 
sulphuric acid has a direct irritant or destructive action, and 
when applied to the skin or mucous membrane will produce 
local redness, inflammation, or sloughing. When swallowed, 
it produces weakness of the circulation, stoppage of the heart, 
and death. 

This effect on the circulation is not due to the direct action 
of the acid upon the heart, the vessels, or the nervous system, 
after its absorption: it is due to the reflex action exerted upon 
them by the irritation of the nerves of the stomach which 
the sulphuric acid produces. This action on different parts 
through the nervous system is termed its remote action, in 
contradistinction to the local action of the acid upon the gastric 
mucous membrane. 

The Interaction of various functions in the body is one 
of the greatest difficulties in the way of our readily understanding 
the action of drugs. 

One function alters another, and the second reacts upon the 
first, so that in some cases it is almost impossible to say precisely 
how far the alteration in any function is due to the direct effect 
of the drug upon it, and how far to some indirect action. Thus 
curare when applied to a wound usually kills without producing 
any convulsion whatever. It paralyses the ends of the motor 
nerves, so that all the muscles in the body become powerless. 
But when it is given by the stomach, and excretion through 
the kidneys prevented, death is preceded by convulsions. These 
convulsions are not caused by any direct irritating action of the 
curare itself upon the nerve-centres; they are due to irritation of 
these centres by a venous condition of the blood. This venosity 
of the blood is due to imperfect respiration, produced by paralysis 
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of the respiratory muscles through the action of curare on the 
motor nerves.! 

The effect of curare is a purely paralysing one, both when 
the animal dies quietly and when it dies with convulsions. In 
both cases it paralyses the motor nerves of the respiratory 
muscles and of the extremities. In both cases it causes death 
by arresting the respiration and producing asphyxia. But in 
the latter case the motor nerves of the extremities being only 
partially paralysed when asphyxia occurs, they respond by con- 
vulsive movements to the irritation of the nerve-centres, which 
the venous blood produces. In the former, the paralysis of the 
limbs being complete, the muscles remain perfectly quiet, not- 
withstanding the irritation of the nerve-centres. 

Convulsions also sometimes occur previous to death from 
nareotic poisons: and in a description of the action of these 
poisons we frequently meet with the phrase, ‘coma, convulsions, 
and death.’ In such cases the convulsions are also caused by 
the irritation of the nerve-centres by asphyxial blood. 

The drug causes the coma; the coma causes imperfect re- 
spiration ; imperfect respiration renders the blood venous; and 
the venous blood causes convulsions. 

Direct and Indirect Action.—The direct action of a drug 
is the effect it produces on any organ with which it comes in 
contact. Thus sulphuric acid applied to the skin, or taken 
into the stomach, will, according to its degree of concentration, 
irritate or destroy the mucous membrane which it touches. 
Its direct action upon them is therefore that of an irritant or 
caustic. 

Curare, when applied to the ends of a motor nerve in a 
muscle, paralyses them. It does this either when the muscle 
is soaked in a solution of curare, or when the curare 1s carried 
through the substance of the muscle by means of the blood 
circulating in it. 

Paralysis is therefore the direct effect of curare on the motor 
nerves. 

The convulsions which sometimes occur in poisoning by 
curare are caused by its indirect action. It has no stimulating 
effect on the nerve-centres, when applied to them directly or 
caried to them by the blood, but by paralysing the muscles of 
respiration, and thus causing asphyxia, it indirectly irritates the 
nerve-centres, and causes convulsions. 

Selective Action of Drugs.—Drugs sometimes seem to 
affect only one part of the body and to leave the other organs 
unaffected ; although the drugs may be carried equally by the 
blood to every part of the body, they appear to combine with 
some and not witb others. Many dye-stuffs will not attach 








1 Hermann, Arch. f. Anat, u. Physiol., 1867, 64, 
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themselves to cotton fabrics, but will do so readily to wool or 
silk; and we find that different tissues, and even different parts 
of the same tissue, have very unequal attractions for stains: 
thus some anilin colours will deeply stain a nucleus, while 
leaving the cell in which it is contained entirely uncoloured. 
Although the different organs of the body contain many sub- 
stances in common, yet their chemical composition varies within 
wide limits, and the products of the tissue-waste are also differ- 
ent. Even in the same organs the cells may have different 
properties, and even individual parts of the same cell may differ. 
Some have a reducing, and others an oxidising action; some an 
ulkaline, and others—as may be ascertained from their action on 
anilin colours |—an acid, reaction (p. 70). We would therefore 
expect that, just as the tissues exert a selective action upon dye- 
stuffs which we are able to see, they will also have a selective 
action on many organic substances, although this action may 
not be visible to our senses. 

Primary and Secondary Action.—I have already eae 
(p. 5) that the so-called action of a drug is not one-sided : 
is the reaction between the drug and the organism. While 
drugs are circulating in the body they may modify the chemical 
nature and the physiological functions of various organs. In 
some cases the drug, after doing this, may again leave the organs 
and be eliminated without undergoing any essential change ; but 
in other cases the chemical character of the drug itself under- 
goes an essential change during its sojourn in the body. Some 
organic substances undergo complete combustion, and are con- 
verted into carbonates, while others are converted into substances 
having a powerful physiological action, but perfectly different 
from that of the substance originally introduced into the body. 
These products of the decomposition of the drug may then, 
while circulating in the blood, or during the process of excretion, 
exert upon the organism a marked physiological action quite 
different from that of the original substance. Perhaps one of 
the most marked examples of this is to be found in morphine. 
Morphine lessens the irritability of nerve-centres, producing 
sleep, and having a marked sedative action upon the stomach 
in allaying vomiting, either when introduced directly into the 
stomach or injected into the circulation. This is its primary 
action; but in the body morphine undergoes certain alterations 
and becomes partly converted into oxy-dimorphine, which 
appears to counteract the soporific action of morphine, and 
probably either oxy-dimorphine or some other product of the 
decomposition of morphine has an emetic action. The effect of 
these secondary products will manifest itself after the original 





' P, Ehrlich, ‘Ueber die Methylenblaureaction der lebenden Nervensubstans.’ 
Deutsche med. Wochenschrift, 1886, No. 4. bid, 1885. 
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dose of morphine has either been eliminated or undergone con- 
version into the products already mentioned; and thus the 
secondary action will be quite different from the primary, and 
instead of narcosis and quietness of the stomach, there will be 
excitement, and nausea or vomiting, which may require to be 
again counteracted by a larger dose of the original drug. 

It is evident that the relation between the primary and 
secondary effects of a drug will, if this explanation be correct, 
vary very much according to the relative solubility of the drug 
originally administered, and of the products of its decomposition. 
If the products of decomposition be more soluble, and more 
readily eliminated, than the drug itself, they will leave the 
organism before it, and their action will hardly appear; but if 
they are less soluble, and more slowly eliminated, their action 
may persist for a considerable length of time. 

Relation of Effect to Quantity of the Drug. —The effect 
of drugs varies very much according to the quantity employed. 
Sometimes this is due to the interaction of different parts of 
the body on one another, as already mentioned in regard to 
veratrine (p. 26). Sometimes it is due to the different effects 
upon individual cells or tissues. Thus we find, very generally, 
that any substance or form of energy, whether it be acid or 
alkali, heat or electricity, which in moderate quantity increases 
the activity of cells, destroys it when excessive. 

But varying doses do not always produce opposite effects. 
We sometimes find that exceedingly small and exceedingly 
large doses have a similar effect, which differs from that pro- 
duced by moderate doses. Thus very minute quantities of 
atropine render the pulse somewhat slow; larger quantities 
make it exceedingly rapid, and very large quantities again 
render it slow. 

Moderate quantities of digitalis slow the pulse, larger quan- 
tities quicken it, and still larger quantities render it slow 
again. We find a similar effect produced by variation in tem- 
perature. Great cold disturbs the mental faculties, so that 
men exposed to it present symptoms which cannot be dis- 
tinguished from those of intoxication. Ordinary temperatures 
do not disturb the functions of the brain, but high temperatures 
do, as we see in the delirium of fever, which in many cases im- 
mediately ceases when the temperature of the patient is reduced 
by cold baths. 

Homeeopathy.—This opposite action of large and small 
doses seems to be the basis of truth on which the doctrine of 
homeopathy has beer founded. The irrational practice of giving 
infinitesimal doses has of course nothing to do with the principle 
of homeopathy—similia similibus curantur: the only requisite is 
that mentioned by Hippocrates, when he recommended man- 
drake in mania; viz. that the dose be smaller than would be 
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sufficient to produce in a healthy man symptoms similar to 
those of the disease. Now in the case of some drugs this may 
be exactly equivalent to giving a drug which produces symptoms 
opposite to those of the disease; and then we can readily see 
the possibility of the morbid changes being counteracted by the 
action of the drug, and benefit resulting from the treatment. 
For example, large doses of digitalis render the pulse extremely 
rapid, but moderate ones slow it.! The moderate administration, 
when there is a rapid pulse, is sometimes beneficial: this 
might be called homeopathic treatment, inasmuch as the dose 
administered is smaller than that which would make the pulse 
rapid in a healthy man; but it might also be called antipathic, 
inasmuch as the same dose administered to a healthy person 
would also slow the pulse. 

Homeopathy can therefore not be looked upon as a universal 
rule of practice, and the adoption of any such empirical rule 
must certainly do harm by leading those who believe in it to 
rest content in ignorance instead of seeking after a system of 
rational therapeutics. 

Dose.—The amount of a drug, which actually comes in con- 
tact with and affects the tissues, depends upon several conditions 
—(1) the quantity actually given; (2) its proportion to the 
body-weight; (8) the rapidity of its absorption by the blood 
from the place of introduction; (4) the condition of the circula- 
tion in various parts of the body, which determines the quantity 
of the drug carried to each; (5) the rate of its absorption by the 
tissues ; (6) the rapidity of excretion. 

The word dose, as employed in medicine, usually means the 
quantity given at one time, but sometimes this may be very 
different from what actually produces any effect. It is the 
amount of the drug existing in the blood at any given time, 
or rather the proportion of it that actually comes in contact 
with or is absorbed by the tissues, which really acts. We must 
therefore consider more in detail the circumstances which affect 
this proportion. 

Size.—-As the action which a drug has on the body is not 
dependent on its absolute amount, but on the proportion it bears 
to the body on which it is to act, an amount which is & small 
dose for one person is a very large one for another.?. Thus if a 
grain of some active substance be injected at the same time into 
the veins of a full-grown man and into those of a boy of only 
half his weight, it will be distributed through twice as much 
blood in the man as in the boy, and each tissue will only receive 
half as much of it. The dose of a drug must therefore be re- 
gulated by the weight of the patient; and thus women, being 





1 Vide Traube, Med. Centr. Ztg. xxx. p. 94, 1861, and Brunton On Digitalis, p. 21. 
? Buchheim, Arzenewmittellehre, 3rd edit. p. 54. 
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lighter, require a smaller amount than men, and children less 
than adults. Though it would be more exact, it is not always 
convenient, to weigh patients; but in experiments on animals 
we usually weigh the animal carefully, and describe the dose in 
terms of the body-weight. For example, in describing the lethal 
dose of physostigmine we do not say that it is so many grains for 
an animal, but that it is 0-04 grain per pound weight of a rabbit. 
This relation, however, is not always an exact one, and other 
circumstances must be taken into account. Thus the species 
of the animal must be considered, for the same dose which 
would kill one kind of animal will not kill another. In animals 
of the same species the state of nutrition must be taken into 
account, for two animals of the same species, which would be 
nearly of the same size when equally nourished, may have very 
different weights if the one is fat and the other is lean. But the 
fat is a comparatively inert tissue, and if we give to each animal 
a dose regulated by its body-weight, the vital organs, brain, 
heart, and spinal cord of the fat animal will get a larger share 
in proportion than those of the lean one. 

In testing the action of poisons on frogs, also, it must be 
remembered that a female frog with a quantity of spawn will be 
very heavy, but the spawn, like the fat, is not to be reckoned as 
tissue ; so that a dose given in proportion to the actual weight 
would be much larger than the same proportion given to the 
frog after spawning. 

Mode of Administration.—If a substance be injected into 
the veins, the whole of it mixes with the blood and becomes 
active immediately, and the maximum effect is thus at once 
obtained and will again diminish as the substance is excreted. 
But the case is different if it be injected subcutaneously, and if 
it be given by the stomach or any other mucous cavity the 
difference is still greater; for as soon as some of it is absorbed 
excretion begins, and thus one portion of the drug is passing out 
of the blood while another portion is being taken in. The 
amount in the blood is, then, only the difference between that ab- 
sorbed and that excreted in a given time (Fig. 6). Absorption may 
be so slow, or excretion so quick, that there is never a sufficient 
amount of the substance in the blood to produce any effect. 
Thus Bernard found that a dose of curare which would certainly 
paralyse an animal when injected into the veins, or even sub- 
cutaneously, would have no effect when introduced into the 
stomach ;' and showed that this was due to the kidneys ex- 
creting the poison as fast as it was absorbed from the stomach, 
by extirpating the kidueys,? when the animal became paralysed 
as surely as if the poison had been introduced at once into the 





' Bernard, Legons sur les Effets des Substances Towiques, p. 282. 
* Bernard, Revue des Cours Scientifiques, 1865. 
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veins, though not so quickly. Hermann also discovered, without 
being acquainted with Bernard’s observations, that curare taken 
into the stomach would produce paralysis if excretion were pre- 
vented by ligature of the renal vessels. 
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Fic, 5.—Diagram to illustrate absorption and excretion. The arrows show the direction of the cur- 
renta. The absorbents from which the blood passes directly into the general circulation are 
represented diagrammatically by the veins of the lungs and of the general body surface in the 
figure. The absorbents by which the drug must pass through the liver, and possibly be partly 
excreted or destroyed, are represented by the veins of the stomach and intestine. The excreting 
channels by which the drug may pnss directly-from the body without re-absorption occurring 
are represented by the vessels of the lung and by the ureter. Those by which excretion takes 
place into cavities from which much re-absorption may ocour are represented by the arteries to 
the intestine and the stomach. 


The absorption of drugs from the stomach and intestines 
may be considerably retarded, and their action diminished, by 
the liver. Before reaching the general circulation, drugs ab- 
sorbed from the intestinal canal must all pass through the liver 
(Fig. 5). In their passage they may be partly arrested and ex- 
creted again into the intestine along with the bile. They may 
be also partially destroyed. A larger quantity of a drug may thus 
be necessary to produce similar effects when introduced by the 
stomach than when injected directly into the circulation or under 
the skin—(1) because it may be absorbed more slowly by the 
vessels of the gastric or intestinal mucous membrane; (2) because 
a part of if may be arrested in the liver and excreted into the 
intestine along with the bile; (8) because a part of it may be 
actually destroyed in the liver. 

The more rapid the absorption, or the slower the excretion, 
of any drug, the greater will be its effect. Thus the effect pro- 
duced by the same dose of a medicine will be in proportion to 
the rapidity of its absorption from the different parts to which it 
has been applied, unless the differences be so slight that there 
has not been time for the excretion of any considerable quantity 
from the blood during the process. On this account we must 
diminish the dose of a medicine in order to obtain the same 
effect, according to the rapidity of absorption from the place to 
which we apply it. Absorption is quickest from serous mem- 
branes, next from intercellular tissue, and slowest from mucous 
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membranes. The vascularity and rate of absorption from inter- 
cellular tissue is greater on the temples, breast, and inner side 





Fic. 6.—Diagram to illustrate the differences produced in the amount of a drug present in the 
organism by alterations in the rate of absorption and excretion. The lower funnel represents 
the organism. <A represents the condition when a drug is rapidly introduced, as by injection 
into a vein. In this case the drug, eg. curare, comes to be present in large quantities in the 
organism, and produces its full physiological effect. This is represented by the fulness of the 
Jower funnel. And it does this notwithstanding the rapidity of excretion, which causes 
the drug to be quickly eliminated and to appear copiously in the urine, a3 represented by the 
fulness of the beaker into which the fluid flows from the lower funnel. B represents the con- 
dition when a drug is slowly absorbed and rapidly excreted, as when curare is given by the 
stomach. In this case the quantity present in the blood at any one time is very minute, as 
represented by the empty condition of the lower funnel. C represents the condition when 
absorption is rather quicker than excretion, as when a dose of morphine is given by the stomach. 
D represents the condition where absorption 13 moderate but excretion 15 interfered with, lead- 
ing to accumulation im the blood, as where an active drug is given by the mouth and the kidneys 
are much degenerated. 


of the arms and legs than on their outer surfaces, or on the back:.! 
It should not be forgotten that any drug introduced into the 
stomach, but not absorbed into the blood, is as much outside 
the body as if it were in the hand, for any effect it will have on 





¥ia. 7.—Diagrammatic representation of the body. A is a box to represent the tissues. B ts an 
inner tube to represent the intestinal canal. It is obvivus that anything which is merely in tho 
inner tube is outside the box, and, similarly, anything which is merely in the intestinal canal is 
outside the body. 


the system, provided always it have no local action on the gastric 
walls. But if it act directly on the walls of the stomach, it may 
have an effect which it would not have when held in the hand 





* Eulenburg, Hypodermatische Injection der Arencimittel, 8rd edit. p. 65. 
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or applied to the skin. Thus mustard, which would produce 
redness and burning of the skin, will cause vomiting when 
swallowed; but opium, which does not act on the stomach 
itself, except by diminishing its sensibility, produces no apparent 
effect until after it has been absorbed. 

By the difference between absorption and excretion under 
different circumstances or in different individuals,' the cumu- 
lative action of drugs, the effect of idiosyncrasy, habit, climate, 
condition of body, as fasting, &c., disease, and form of adminis- 
tration, can, to a certain extent, though not entirely, be explained ; 
but experiments on some of these points are deficient, and the 
explanations now given are to some extent theoretical. 

Duration of Action of Drugs.— When a soluble drug is 
introduced into the stomach, it will undergo absorption, and the 
whole of it may possibly be absorbed without any portion of it 
even passing into the intestine. After absorption into the blood 
it will either remain in the plasma or form a compound with the 
corpuscles. It will thus be carried to the liver, where part of it 
may be retained (vide p. 39). Such portions as pass through 
the liver will then be carried to the right side of the heart, to 
the pulmonary circulation, and then, passing to the left side of 
the heart, will be distributed to all parts of the body. As ab- 
sorption continues, the quantity of the drug in the stomach will 
gradually diminish, while that in the circulation will increase to 
a certain extent; this extent, however, will depend upon the 
activity of the eliminating organs. The drug will be carried to 
all parts of the body, both to the eliminating organs and to those 
connected with the other functions of the organism. It will enter 
into combination, more or less firm, with all those organs which 
have any attraction for it, and will more or less modify their 
functional activity. In the processes of tissue-change, which are 
constantly going on, the combination between the drug and the 
organs will be gradually destroyed ; and, being again returned to 
the circulation, it will undergo gradual elimination. The method 
in which elimination occurs will also depend, to a certain extent, 
on the selective action of the eliminating organs ; thus soluble sub- 
stances are usually eliminated most readily by the kidneys, while 
salts of the heavy metals, which form insoluble compounds with 
albumen, are eliminated to a great extent by mucous membranes. 

Cumulative Action.—lf a substance be naturally so slowly 
excreted from the body that the whole of the dose in ordinary 
use is not excreted before another is given, the amount present 
in the body will gradually increase, just like the curare in Her- 
mann’s experiment, and will produce an increasing or cumulative 
effect. Examples of this are to be found in metallic preparations, 


' Children absorb more quickly than adults, so opium is more dangerous to 
them. Marx, Lehre von den Gtften, vol. ii. p. 117. 
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such as those of mercury or lead, which are excreted very slowly; 
or in some of the organic alkaloids, if given in sufficiently large 
and frequent doses. The sparingly soluble alkaloids which 
form stable compounds with the tissues and are thus slowly 
eliminated are more liable to prove cumulative. The size of 
the dose and the frequency with which it must be repeated in 
order to produce’a cumulative effect will differ according to the 
rapidity with which the drug is excreted; for, if excretion be 
rapid, a larger dose or more frequent repetition will be required. 

Sometimes the symptoms of the physiological action of a drug 
instead of increasing gradually may do so suddenly, and it is to 
this kind of action that the term cumulative action 1s most 
usually applied. This may sometimes be due to a sparingly 
soluble drug accumulating in the intestinal canal, and being 
suddenly dissolved and absorbed on account of some change 
occurring in the intestinal contents; at other times it may be due 
to arrest of excretion, as in the case of the two vegetable active 
principles, digitalin and strychnine, to which an especial cumu- 
lative action is ascribed. After moderate doses of these drugs 
have been taken for some time, it is found that instead of the 
effects they produce increasing gradually, as we would expect 
from a gradual accumulation in the blood, the symptoms of 
poisoning become suddenly developed, in somewhat the same 
way as if the dose had been suddenly increased. It is evident 
that a diminution in the quantity excreted will produce this 
effect as readily as an increase in the quantity taken, and this 
is probably the true cause of the phenomenon. When digitalin 
has been taken for some time and accumulated to a certain 
extent in the blood, it causes a diminution in the amount of 
urine excreted, and this diminution is either accompanied or 
quickly followed by the other symptoms of poisoning. The 
effect, indeed, seems exactly the same as Hermann would have 
obtained in his experiment if he had only partially compressed 
the renal arteries instead of ligaturing them completely. For 
digitalin appears to diminish the secretion of urine by causing a 
powerful contraction of the renal vessels,? and in large doses may 
completely arrest the secretion of urine,’ and probably also the 
circulation through the kidneys. Strychnine has a similar action 
on the vessels.‘ 

Effect of different Preparations.—When a drug is given in 
a soluble form, and in small bulk, it is more quickly absorbed 
and will have greater effect than when given in a less soluble 
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form or much diluted. Thus drugs given in solution as tinctures 
will act, as a rule, more quickly than when given in the form of 
pill or powder. 

Effect of Fasting.—When a drug is given upon an empty 
stomach, it is usually absorbed much more rapidly. Thus the 
same quantity of alcohol which would have no effect on a man 
if taken during or after dinner, might intoxicate him if taken 
on an empty stomach, and especially if he were thirsty, so that 
absorption occurred rapidly. Curare, although it is usually 
inert when placed in the stomach, is sometimes absorbed so 
rapidly from an empty stomach as to produce a certain amount 
of paralysis. 

Besides the alterations in absorption we have to consider also 
the local action on the stomach itself, and the reflex effects which 
may be produced through the gastric nerves on other organs. Thus 
where we give a drug for its local action on the stomach itself, it 
is administered with the greatest effect during fasting, as it will 
come in contact with all parts of the gastric mucous membrane. 
An example of this is the use of a small dose of arsenic for 
gastric neuralgia or lientery. 

But when we wish to prevent local action on the stomach—as, 
for example, when we give arsenic for its general effect on the 
system, in cases of skin-disease—we administer it after meals, so 
that it may be diluted by the food, and not irritate the stomach 
too much. 

Effect of Conditions of the Stomach.—lIn some conditions 
of the nervous system, absorption takes place much more slowly 
than others ; indeed, both digestion and absorption appear to be 
sometimes totally arrested. Thus in persons in whom a sick 
headache comes on some time after a meal the contents of the 
stomach are vomited after a while and the food is found to have 
undergone digestion but not absorption. If the meal be taken 
after the headache has come on 1¢ will be found, in some persons 
at least, that the food is vomited almost unchanged, both diges- 
tion and absorption appearing to be arrested. This condition 
exists also in delirium tremens, and in a case of this disease I 
have seen pieces of food thrown up in an undigested condition 
although they have been swallowed, as the patient has informed 
me, three or four days before. It is probable that in these con- 
ditions drugs are also not absorbed, and I think it is not im- 
probable that the harmlessness of large doses of digitalis given 
in cases of delirium tremens is due to the non-absorption of the 


g. 

Effect of Habit.—The tissues seem to have a certain power 
of adapting themselves to changes in their surroundings. Thus 
salt-water amcebes will die when placed at once in fresh water, 
but if the fresh water be added very gradually, they may by-and- 
by become accustomed to live in it. Fresh-water amcbs also 


44 PHARMACOLOGY AND THERAPEUTICS.  [sxcr. 1. 


have the power of becoming gradually accustomed to increasing 
quantities of salt gradually added to the water in which they 
live, and which would at once kill them if added suddenly. A 
similar power seems to be possessed by the tissues of the higher 
animals, in regard to some drugs at least. Thus the arsenic: 
eaters of Styria are able to consume—not only without injury, 
but with apparent benefit to themselves—a quantity of arsenic 
which would prove fatal to one unaccustomed to it. The same 1s 
the case witn opium and morphine. With these latter drugs there 
seems to be hardly any limit to the quantity which can be taken 
after the habit has been once established, and after a certain 
dose has been exceeded. 

It is possible, however, that in addition to a process of ac- 
commodation going on in the tissues, there is a slower absorption, 
and perhaps more rapid excretion, going on at the same time ; 
for it is observed in the case of opium that sometimes the effect 
is not only diminished, but the time which elapses before it 
occurs is lengthened when persons have become accustomed to 
the drug. 

In regard to the possibility of very slow absorption we must 
remember the power of the liver to arrest and excrete or to 
destroy poisons, especially as it is chiefly in the case of vegetable 
poisons that their power is lessened by habit, which has much 
less influence on the effect of inorganic substances. The toler- 
ance of some inorganic drugs, and especially of tartar emetic in 
disease or after repeated doses, may be due to fever or the 
drug itself lessening the acidity of the stomach, and consequently 
the action of the drug, which acts most strongly in presence of 
an acid. 

The Effect of Temperature.—Chemical reactions, as a rule, 
go on more rapidly the higher the temperature, excepting when 
very high temperatures are reached and dissociation occurs. 
The effect of drugs upon living organisms may be regarded as 
being to a great extent due to chemical union between the drugs 
and the organism, and therefore we should expect that alterations 
in temperature would greatly affect the action of drugs and that, 
as a rule, we should find that they would act with greater quick- 
ness when the temperature is high unless some other factor 
should be brought into operation by the increasing temperature. 
Experience confirms this expectation, and, as a matter of fact, 
the effect of temperature on the action of drugs is very great. 
At different temperatures the administration of the same drug 
may be followed by different results, and it is probable that a 
great number of the contradictory observations which we find 
in works on Pharmacology are due to this most important factor 
having been neglected in making the experiments. It is of the 
greatest importance to the physician also, as many of the cases 
of disease which he has to treat are accompanied by a rise in 
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temperature which may have a very important effect upon the 
action of the drugs which he administers. 

The alteration produced in the effect of drugs by warmth, was 
first noticed by Alexander von Humboldt, who observed that 
warmth not only acted as a stimulant to the heart in increas- 
ing the power and rapidity of its contractions, but noticed that 
warmth increased the rapidity with which alcohol destroyed the 
irritability of a nerve, and potassium sulphide that of a muscle. 
Bernard observes generally that poisons act slightly on frogs 
when cooled down, and become more active the higher the tem- 
perature. The effect of warmth in stimulating the movements 
of protoplasmic structures, such as amcebe and cilia, was in- 
vestigated by Kuhne; and, in an important research, Luchsinger 
experimented on the influence of warmth on the action of poisons 
on many organs, and found that the ciliary motion in the 
pharynx of the frog became paralysed by chloral, potassium 
carbonate, and tartrate of copper and sodium more and more 
quickly in proportion to the rise in temperature. On cooling 
down the ciliary movement again returned. 

Dr. Cash and I have found that the action of veratrine or 
barium on muscle is very much altered by heat and cold. At 
ordinary temperatures contraction is greatly prolonged, but under 
the influence of either great heat or great cold the contraction 
again becomes nearly or quite normal. 

Many, if not all, muscular poisons act more quickly with 
increased temperature; and frogs poisoned with chloral, copper, 
manganese, potash, and zinc are paralysed more quickly when 
the temperature is high, than when it is low, whether the alter- 
ations be produced artificially, or be due to differences in the 
season at which the experiments are made. 

Rabbits poisoned with copper or potash also die more quickly 
when placed in a warm chamber than when left at the ordinary 
temperature. 

The terminations of motor nerves in the muscles are also 
greatly affected by temperature. 

Guanidine produces in the frog fibrillary twitchings of the 
muscles, which persist even in excised muscles, but are removed 
by curare, and are therefore in all probability dependent on an 
affection of the terminal ends of the motor nerves in the muscle. 
Luchsinger found that when four frogs are poisoned in this 
way, and one is placed in ice-water, another in water at 18°, a 
third at 25°, and a fourth at $2°, the fibrillary twitchings soon 
disappear from the muscles of the frog at 0°, and only return 
when its temperature is raised to about 18°. In the one at 18° 
convulsions occur, which are still greater in the one at 25°. In 
the frog at 82°, on the other hand, no abnormal appearance is 
to be remarked, and five times the dose may be given without 
doing it any harm. 
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This poison then resembles veratrine in acting only at ordi- 
nary temperatures, and in its action being abolished by excess of 
heat or cold. 

The effect of temperature on secreting nerves is well marked. 
When the sciatic is stimulated in an animal, the corresponding 
foot usually begins to sweat, but the sweating is very much less 
if the foot is cooled down than if itis warm. A similar action 
is exerted by temperature upon the sweating produced by pilo- 
carpine—a drug which appears to act by stimulating the ends 
of the secreting nerves. When the animal is cooled, this drug 
is much less powerful than when it is warm. 

Overheating appears to have an opposite action, and when 
the foot is heated up to a certain temperature it does not secrete 
nearly so readily, even though the glands themselves are not in- 
jured, and secretion may commence after the lapse of a little time. 

The influence of poisons on the heart of the frog is also 
modified by temperature. Kronecker found that its beats were 
arrested by ether easily and quickly when the temperature was 
high, but with great difficulty when it was low. Ringer found 
that a small dose of veratrine greatly affects the ventricle at a 
moderate or high temperature, but at alow temperature produces 
no effect. 

Luchsinger noticed that when the frog’s heart had been 
arrested by passing dilute solutions of chloral, copper, or potas- 
sium carbonate through at 25° C., the pulsations again began 
when the temperature was reduced to 15° C. When, on the 
contrary, the heart had been arrested in a similar manner, at & 
temperature of 5° C., pulsations could then be induced by warm- 
ing it to 15°. 

Some extraordinary observations on the effect of temperature 
upon the action of drugs on the spinal cord have been made by 
Kunde and Foster, who have found that, in a number of frogs 
poisoned with strychnine and exposed to different temperatures, 
raising the temperature diminishes the convulsions, while cold 
increases them if small doses are employed. Raising the tem- 
perature, indeed, may not only diminish but entirely abolish the 
convulsions, while putting a frog in ice may bring them on when 
they would not otherwise appear, and cause them to last for no 
less than twenty-four hours. When large doses are employed 
the opposite effect is produced; raising the temperature then 
increases the convulsions, while cooling the frog down to 0° 
abolishes them. 

An observation similar in some respects, though differing in 
others, has been made on the effect of temperature on the action 
of picrotoxin by Luchsinger.? When this poison is given to three 





’ Ringer, Archives of Medicine, vol. vii. Feb. 1882, p. 5. 
? Luchsinger, Physiologische Studien, Leipzig, 1882. 
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frogs, and they are then placed in water at 0°, 15°, and 82°, 
in a few minutes the convulsions occur in the one at 32°, shortly 
afterwards in that at 15°, while the one at 0° remains for a long 
time completely unaffected, and only exhibits signs of convulsion 
when the dose has been very great indeed, or when it is taken 
out of the cold bath. 

The effect of warmth in accelerating death from muscular 
poisons has already been mentioned. 

The power of warmth to preserve life in narcotic poisoning 
was observed by Hermann in relation to alcohol, which rabbits 
bear better when they are somewhat warmed.! Its extraordinary 
effect in preventing death in animals poisoned with chloral was 
noticed by Stricker, and more thoroughly worked out by myself 
at his suggestion.2 Death by chloral appeared from my ex- 
periments to be in a great measure due to continued loss of heat 
from the animal. This seems to be the case also in metallic 
poisoning by copper, manganese, mercury, platinum, potassium, 
thallium, tungsten, and zinc. Its cause appears to be twofold: 
(1) the poisons lessen combustion in the body, and the amount 
of heat produced, as is shown by their diminishing the amount 
of carbonic acid excreted; (2) besides disturbing the production 
they also disturb the regulation of heat, so that animals poisoned 
by them have less power of resisting the influence of external 
temperature, and therefore the temperature rises more quickly 
when they are put in a warm chamber, as well as sinks more 
quickly when they are exposed to cold. 

All these observations show that the definition of the action 
of a drug, already given (p. 5), must be still further modified, 
and we must define it as the reaction between the drug and the 
various parts of the body at a certain temperature. 

Thomas? found that digitalis has sometimes no action on the 
pulse in pneumonia. As the slowing of the pulse produced by 
this drug is to some extent effected through the vagi, it occurred 
to me that its want of action in this disease might be due to the 
paralysis of these nerves by heat. On testing the action of heat, 
however, on the vagus, in rabbits deeply chloralised, I found that 
it was not paralysed at a temperature just sufficient to kill the 
animal.‘ Cash and I, however, have found that though the 
peripheral ends of the vagi are not completely.paralysed by high 
temperature, the roots of the vagus in the medulla appear to be 
so, and probably the want of action of digitalis, when the tem- 
perature is high, is due to this paralysis (vide Digitalis). 

The abnormal effect which opium has in some cases of fever 
—causing excitement instead of sleep—is occasionally most 





1 Hermann, Arch. f. Anat. u. Physiol. 1867, p. 64. 

* Lauder Branton, Journal of Anatomy and Physiology, vol. viii. 
® Arch. f. Heilk., vol. iv. 829, 1865. 

¢ 8t. Bartholomew's Hospital Reports, 1871, p. 216. 
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distressing to the physician. It is possible that this may be 
partly due to the temperature, and that the combination of 
tartar emetic with the opium may owe some of its utility to its 
effect in lowering temperature, although not improbably both it 
and another useful combination with chloral also act more per- 
fectly on account of the depressing action on the circulation. 
These are points, however, on which further observations are 
greatly needed: : 

Climate.—It is said that the action of narcotic drugs is 
greater in warm climates than in cold, and that smaller doses 
are therefore required to produce a similar effect. If this state- 
ment be true, it may be due to the higher temperature, for 
Crombie has shown that in India the average temperature of the 
body is about half a degree higher than in England. It may, 
however, be due to the slower elimination of the drug by the 
urine; because in hot climates the secretion of the skin is apt 
to be much greater, and the secretion of urine and elimination 
by it consequently less. 

Time of Day.—In healthy persons fluctuations of the body- 
temperature occur. The lowest temperatures occur at night 
between 10 p.m. and 1 a.m., and in the early morning between 
6 and 8a.m. The highest temperature occurs between 4 and 5 
in the afternoon. 

The action of drugs may be partially altered by the slight 
variations in temperature which occur within the body, and 
perhaps still more by the variations in tissue-change, of which 
these fluctuations of temperature are the indication. Thus the 
necessity for great attention to the administration of stimulants 
in the early hours of the morning in cases of threatening collapse 
has long been recognised. 

Effect of Season.—The action of drugs is altered by the 
changes in temperature due to the seasons. Galen supposed 
that the quantity of blood in the body was increased in spring, 
and in this country, till within recent years, it was a common 
custom for people to be regularly bled every spring. Purgatives 
were not unfrequently administered also at the same time. 
There are, no doubt, changes corresponding with the seasons in 
the human organisation, although these are better marked in 
the lower animals; ¢.g. deer, in which the antlers bud regularly 
in spring and reach perfection just at the breeding season. It is 
possible that the abolition of the practice of bleeding in spring 
and the changes in other plans of treatment formerly adopted, 
may not be altogether due, as some suppose, to increased know- 
ledge on our part, but rather to the occurrence of a change of 
type not only in diseases but also in slight ailments, and to the 
need for such treatment having disappeared. Formerly, before 
the introduction of coaches, and still more of railways, locomotion 
was difficult and transportation was expensive; in consequence 
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of this, the food consumed by the generality of people was differ- 
ent in character, loaf bread being very little used, and salt meat 
often used for weeks and months together during the winter, 
with comparatively few vegetables. Such a diet might naturally 
lead to a condition of body which would be benefited by bleeding 
and purgatives. 

Effect of Disease.—The direct and indirect, the local and 
remote action of drugs upon the complicated mechanism of a 
mammalian body is so perplexing that the attempt to ascertain 
the precise mode of action of a drug by its mere administration, 
either to a healthy man, or to healthy animals, and observation 
of its effect upon them, is hopeless. 

Moreover, the object that we really wish to attain is the 
power to relieve human suffering, and to avert the premature 
death due to disease. But in disease we have new factors; 
changes are produced by it in the functions of the body, and 
the reaction of the diseased organism to the drugs which we ad- 
minister is oftentimes different from that of a healthy one. Toa 
man suffering from cholera, for example, enormous doses of drugs 
have been given without the least effect; and, in the wakefulness 
of fever, the opium which ought to produce sleep may simply 
cause excitement and delirium. 


Use of Experiments. 


As we have seen, the problems put before us are too com- 
plicated to be solved directly, and we must therefore simplify 
them. 


This is done in four ways :— 


1st, by observation of the effects of drugs on animals with 
a simpler organism than our own, such as amcbs 
or frogs ; 

Qndly, by applying the drug to some part of an animal 
body more or less completely separated from the rest, 
such as, for example, the muscle and nerve, or the 
heart of a frog separated from the body; and 

Srdly, by preventing the drug from reaching one part of 
the body while it acts on the others, as by ligaturing 
an artery, as in Bernard’s or Kolliker’s experiments on 
curare. 

4thly, by producing artificial changes in the relations of 
the various parts of the body of higher animals, 
either before or after administration of a drug, as, 
for example, by dividing the vagi, in order to ascer- 
tain how far the change produced in the beats of the 
heart by a drug is due to its action upon it through 
these nerves. 
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Comparative Pharmacology.—It may seem almost absurd 
to those unacquainted with the subject, that so much attention 
should be devoted to experiments on the effect of drugs on the 
lower animals, when our object is, as we have just stated, to 
ascertain their action upon human beings, and their mode of 
employment in the diseases of man. 

But in the study of Pharmacology, just as in Histology, very 
much is to be learned by comparative studies. In his lectures, 
Ranvier admirably defines General Anatomy as Comparative 
Histology limited to a single organism. He illustrates this by 
showing that the different modes of movement which occur in 
some of the lower classes of the animal kingdom are to be found 
united in the highest. Thus leucocytes of the blood move about 
like amcebe. The epithelium of the respiratory passages is pro- 
vided, like infusoria, with cilia ; and while some muscles have the 
power of rapid contraction, others contract slowly, like those of 
some invertebrata.! 

We have thus in certain parts of the bodies of the higher 
animals and of man, anatomical elements whose functions are 
performed in a way resembling that of organisms low in the 
scale of existence, and by examining the effects of drugs upon 
these low organisms we acquire knowledge which aids us in deter- 
mining the action of drugs upon similar anatomical elements in 
the human body. 

In his admirable lecture on Elemental Pathology, Sir James 
Paget draws attention to the distinction between the conditions 
of life and the essential propertics of living things; and to the 
fact that, while the various parts of a complicated organism like 
the human body are closely connected together, and made to 
work in harmony for the common good of the organism in 
health, yet each part retains its own mode of life, and may 
sometimes develop to an excessive extent at the expense of the 
rest, and may destroy the organism, and itself as well. We see 
the power which each part possesses of carrying on individual 
life apart from the rest best in lower organisms or in inorganic 
substances, where the parts are less dependent on the welfare of 
the whole. 

Thus, in crystals, a chip which has been broken off is re- 
placed, and the form of the crystal restored, by putting it in a 
solution which will yield it the proper kind of material required. 
When a hydra is cut in two, each part grows into a perfect in- 
dividual: a tail growing to the head part, and a head growing 
to the tail part. When a claw has been broken off a crab or 
lobster, a new one will by-and-by grow; but if the animal be 
divided in two, unlike the hydra it will die. 


re ae d'anatomie générale sur le systéme musculaire, par L. Ranvier. Paris, 
F) p- e 
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As we ascend in the scale of existence the power of repair 
becomes less perfect. But even in the human being we see that 
the different parts retain their individual life, and if put into 
proper conditions may live, although the original body from 
which they were obtained were to die. Teeth, for example, 
which have been extracted from one person have been trans- 
planted and grown in the jaws of another; and the transplanta- 
tion of hair, skin, or of periosteum is perfectly practicable. 

Idiosyncrasy.—In their onward development from the 
lowest forms of life, man and the higher animals have not 
only permanently retained in their bodies certain parts which 
resemble organisms low in the scale of existence, but every 
now and again a tendency to reversion appears in certain 
individuals, and we thus get anatomical abnormalities and 
malformations. 

These were formerly inexplicable, but the doctrine of evolution 
has thrown much light on their probable causation. 

Now and again we also meet with peculiarities in the re- 
action between drugs and parts of the human body in certain 
individuals. 

Some persons, for example, are like pigeons—only slightly 
affected by opium—and can take enormous doses of it without 
any apparent effect. Others, again, are peculiarly sensitive to 
the action of certain medicines, and a dose of a mercurial 
preparation, which would have but a slight purgative action on 
one, will produce intense salivation in another. 

These personal peculiarities in regard to the action of drugs, 
or idiosyncrasies, as they are termed, have been, and are still, 
very perplexing to the medical practitioner. It is probable, how- 
ever, that a more complete study of comparative pharmacology 
will enable us, to some extent at least, to recognise these, and 
thus to avoid the inconvenience which they occasion. 

Experiments upon Healthy Man.—As the action of drugs 
upon animals is to a certain extent different from that on man, 
it 1s undoubtedly desirable to ascertain the action of drugs by 
experiments upon healthy man. This is all the more necessary 
because by experiments upon animals we are able to discover 
only the ruder differences between drugs, and we cannot ascer- 
tain the finer shades of action, both because it is in man alone 
that these finer differences occur, and because it is he alone who 
can give information regarding slight changes which he can per- 
ceive in his own organism, but which are imperceptible to others 
who may be observing him. There is no doubt that many ob- 
servers of this sort, several of whom have been homeopathists, 
have done good service to medicine by carefully noting and care- 
fully comparing the symptoms produced by various drugs. These 
observations, however, are liable to fallacies, as I will presently 
mention. 

x3 
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Fallacies of Experiment upon Man.—But the high de- 
velopment of the nervous system in man, its susceptibility to 
various influences, and the power of expression which man 
possesses—the very qualities which render him such a valuable 
subject for experiment make experiments upon him all the more 
liable to fallacy. Thus we find that in the experiments of Hein- 
rich and Dworzak aconite was found to cause neuralgic pains 
in the face; but unfortunately these observers have not mentioned 
whether any carious teeth were present, and so we cannot ascer- 
tain whether the neuralgia was due to the action of the aconite 
itself upon healthy nerves, or to alterations in the circulation of 
the alveoli lodging decayed teeth. 

One of the most marked examples of the fallacies occurring 
in experiments upon man, and of the errors to which such 
fallacies may lead, is to be found in the provings which Hahne- 
mann made of cinchona bark, and which led him to formulate 
the doctrine of homeopathy. Hahnemann, who had suffered 
from ague,! for the sake of experiment, took for several days 
4 drachms of good cinchona bark twice a day, and then began to 
suffer from all the ordinary symptoms of intermittent fever. On 
leaving off the drug he soon became quite well. He therefore 
concluded that cinchona bark, which was well known to be a 
remedy for ague, could also produce it. 

Everyone who has an extended experience of ague knows 
well that even when patients have been free from any symptoms 
of the disease for a considerable length of time, they may be 
caused to reappear by various conditions, and more especially by 
anything that irritates the stomach or intestines. I have not 
myself seen a case of ague brought on by the administration of 
cinchona bark, but I have seen it occur after a succession of 
heavy dinners in a patient who had been long free from it. 
Powdered cinchona is certainly irritant, and Jorg found that 
in two-drachm doses it might cause flatulence, irritation, and 
nausea. Hahnemann took it in double this dose, and in all 
probability the ague which it brought on was simply due to 
gastric irritation, and not to any specific action of the cinchona. 
Had Hahnemann taken any other irritant which disagreed with 
him—say tartar emetic, or perhaps even pork-pie—he might 
have suffered in the same way, and yet pork-pie could hardly be 
sald to be a specific for ague. 

Experiments in Disease.—In the present state of medicine 
every attempt which we make to treat disease by the administra- 
tion of medicine partakes more or less of the nature of experi- 
ment, because we can rarely be absolutely certain that the drug 





' History of Homeopathy. By Wilhelm Ameke, M.D. Translated by Alfred ¥.. 
pdale, M.B. Edited by R. E. Dudgeon, M.D. London. Published for thi 
British Homeopathic Society, by E. Gould & Son, 59 Moorgate Street. 1885. 
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will have precisely the effect which we desire. As the phrase is, 
‘We try one medicine, and then we try another.’ If human 
life were not so valuable, we might pursue a series of systematic 
experiments, and gain valuable information ; but it is impossible 
for a physician to treat the patient who calls upon him for aid in 
any other way than that which seems likely to be the best for 
the patient’s welfare. Here again the homeopathists have done 
good service, because by administering to the patient medicines 
in which they believed, but which could neither do good nor 
harm, they have taught us the natural course of some diseases, 
which we could not otherwise have learned. 

Objections to Experiment.—Some people object entirely 
to experiments upon animals. They do this chiefly on two 
grounds. ‘The first is that such experiments are useless, and 
the second is that, even if they were useful, we have no right to 
inflict pain upon animals. 

The first objection is due to ignorance. Almost all our exact 
knowledge of the action of drugs on the various organs of the 
body, as well as the physiological functions of these organisms 
themselves, has been obtained by experiments on animals, 

The second objection is one which, if pushed to its utmost 
limits and steadily carried out, would soon drive man off the face 
of the earth. 

The struggle for existence is constantly going on, not only 
between man and man, but between man, the lower animals and 
plants, and man’s very being depends upon his success. 

We kill animals for food. We destroy them when they are 
dangerous like the tiger or cobra, or destructive like the rat or 
mouse. We oblige them to work for us, for no reward but their 
food; and we urge them on by whip and spur when they are 
unwilling or flag. No one would think of blaming the messenger 
who should apply whip and spur to bring a reprieve, and thus 
save the life of a human being about to die on the scaffold, even 
although his horse should die under him at the end of the 
journey. Humane people will give an extra shilling to a cab- 
man in order that they may catch the tram which will take them 
to soothe the dying moments of a friend, without regarding the 
consequences to the cab-horse. Yet if one-tenth of the suffering 
which the horse has to endure in either of the cases just men- 
tioned were to be inflicted by a physiologist in order to obtain 
the knowledge which would help to relieve the suffering and 
lengthen the life, not of one human being only, but of thousands, 
many persons would exclaim against him. Such objections as 
these are due either to want of knowledge or want of thought on 
the part of the people who make them. They either do not know 
the benefits which medicine derives from experiment, or they 
thoughtlessly (sometimes, perhaps, wilfully) ignore the evidence 
regarding the utility of experiment. 
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One of the most important objections that has been raised to 
this mode of experiment is that the action of drugs on the lower 
animals is quite different from their action on man. This 
objection has a certain amount of truth, but is in the main 
groundless. The action of drugs on man differs from that on the 
lower animals chiefly in respect to the brain, which is so much 
more greatly developed in man. 

Where the structure of an organ or tissue is nearly the same 
in man and in the lower animals, the action of drugs upon it is 
similar. Thus we find that carbonic oxide and nitrites produce 
similar changes in the blood of frogs, dogs, and man, that curare 
paralyses the motor nerves alike in them all, and veratrine exerts 
upon the muscles of each its peculiar stimulant and paralysing 
action. 

Where differences exist in the structure of the various organs, 
we find, as we would naturally expect, differences in their re- 
action to drugs. Thus the heart of the frog is simpler than that 
of dogs or men, and less affected by the central nervous system. 
We consequently find that while such a drug as digitalis has 
a somewhat similar action upon the hearts of frogs, dogs, and 
men, there are certain differences between its effect upon the 
heart of a frog and that of mammals. In all it seems to affect 
the muscular substance and cause increased contraction. But 
while the frog almost invariably dies with the heart in a state of 
tetanic contraction, this is not the case with dogs or men, where 
the heart sometimes is found in diastole after death. 

Tpecacuanha or tartar emetic will cause vomiting in man, but 
does not do so inrabbits. The reason of this is that the position 
of the stomach in the rabbit is different from that in man, and 
is such that the animal cannot vomit. In dogs, however, the 
position of the stomach agrees with that of man, and tartar 
emetic or ipecacuanha causes vomiting in both. Belladonna 
offers another example of apparent difference in action—a con- 
siderable dose of belladonna will produce almost no apparent 
effect upon’ a rabbit, while a smaller dose in a dog or a man 
would cause the rapidity of the pulse to be nearly doubled. Yet 
in all three—rabbits, dogs, and men—belladonna paralyses the 
power of the vagus over the heart. The difference is, that in 
rabbits the vagus normally exerts but little action on the heart, 
and the effect of its paralysis is consequently slight or hardly 
appreciable, the pulse being normally almost as quick as it is 
after the vagus is paralysed. In dogs and men, on the contrary, 
the vagus is constantly exerting considerable restraining power 
over the heart, and the effects of its paralysis at once attract 
attention. 

An example of the apparent difference in the effect of a drug 
on different animals is afforded by nitrite of amyl. If we measure 
the pressure of the blood in the arteries of a rabbit and of a dog, 
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and then cause them to inhale nitrite of amyl, we find that the 
small vessels have become widened and allow the blood to pass 
easily out of the arterial system into the veins, so that the 
pressure sinks considerably in the rabbit, whereas it sinks only 
slightly in the dog. The action seems at first sight different ; 
but when we examine it more closely, we find that the heart of 
the dog is no longer beating slowly, but very quickly, so as to 
keep up the pressure, notwithstanding the rapid flow of the 
blood through the widened vessels, while the heart of the rabbit 
was going so fast before that it could not go much more quickly. 
If we cut the vagi in the dog, so that the heart goes as quickly 
as in the rabbit before it, begins to inhale, the blood-pressure 
sinks during the inhalation, just as it does in the rabbit.} 

One of the most marked differences between the action of a 
drug upon lower animals and upon man is to be found in the 
effect of morphine upon frogs and upon pigeons. In frogs it 
causes convulsions ; on pigeons, even in large doses, it produces 
no apparent effect. But although its effects are not appreciable 
to the eye, they exist nevertheless, and on applying the thermo- 
meter it is found that morphine lowers the temperature of pigeons 
many degrees. On comparing the effect of the drug on frogs 
with its effect on man, we see that in the frog the cerebral hemi- 
spheres are very slightly developed indeed as compared with 
man, and in the latter the effects of the drug upon the spinal 
cord are usually completely concealed by the narcotic effect of 
the drug upon the brain. In children, however, and in some 
races of man where the cerebral hemispheres are less developed 
than in Europeans, the convulsant action of morphine manifests 
itself. Occasionally we find individuals who are almost proof 
against the action of morphine, and who take large doses of it 
without any apparent effect. Whether in these persons it lowers 
the temperature as it does in pigeons is a point which remains 
to be ascertained. 

By means of experiments upon animals, then, we are able to 
ascertain the action of drugs upon those organs of the body 
which are alike in man and animals; and the very differences 
which exist between the various sorts of animals, help us to 
understand the action of drugs more thoroughly, 

Erroneous Deductions from Experiments.—A great fault 
—and one which is only too common in the works of experi- 
mental pharmacologists—is that of drawing general conclusions 
from limited data. 

One experimenter tries the effect of a drug, let us say tartar 
emetic, upon rabbits. He finds that they do not vomit, and in- 
stead of drawing the only warrantable conclusion, viz. that tartar 





1 Lauder Brunton, ‘ Action of Nitrite of Amyl on the Circulation,’ Journal of 
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emetic does not cause vomiting in rabbits, he draws the general 
one—that tartar emetic does not cause vomiting in animals. 
Another tries it upon dogs, and he finds they all vomit. Instead 
of the limited conclusion that tartar emetic makes dogs vomit,. 
he draws the general conclusion that it makes animals in general 
vomit. The two observers are equally positive in regard to their 
facts—each is assured that he himself is right, and that the other 
_is totally wrong. The reason of the discrepancy is simply that 
the conditions under which the experiments have been performed 
were different, but the observers have not taken these differences 
into account when drawing their conclusions. A third observer 
then comes, perhaps, and by further experiments reconciles the 
apparently contradictory statements. Thus one experimenter 
tries the effect of caffeine upon frogs; he finds that it produces 
rigor mortis in the muscles. Another tries the same drug, and 
finds no such result. These two observations are completely 
contradictory, until a third tries the effect of the drug upon two 
species of frog, and finds that while the muscles of the rana 
esculenta are but slightly affected, those of the rana temporaria 
are rendered rigid.! 

These apparent contradictions in the results of different ob- 
servers are exceedingly puzzling to the student, but nothing is 
more instructive to those who are actually working at the subject. 

The utility of apparent exceptions was fully recognised by 
Claude Bernard, who says: ‘In physiological studies we must 
always carefully note any fact which does not accord with re- 
ceived ideas. It is always from the examination and the dis- 
cussion of this exceptional fact that a discovery will be made, if 
there is one to make.’ ? 


' Schmiedeberg, Arch. f. exper. Path. u. Pharmak., Bd. ii. p. 62. 
* Bernard, Liquides de Vorganisme, tom. i. p. 258. 
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CHAPTER II. 


ACTION OF DRUGS ON PROTOPLASM, BLOOD, AND LOW 
ORGANISMS. 


Action of Drugs on Albumin. 


In all living bodies we find that the protoplasm is of a more or 
less albuminous nature. 

Albuminous substances possess a very complex inter-mole- 
cular grouping, and very high atomic weights. Many different 
forms are found in animals, and along with albumins we must 
associate bodies like mucin, which probably have a very im- 
portant relation to it, inasmuch as a body nearly, if not quite, 
identical with mucin forms the nucleus of the red blood-cor- 
puscles in fowls,' and a substance of an allied nature also occurs 
in the circulating fluid which represents the blood in the echino- 
dermata.? The albumin of serum may be taken as a representa- 
tive of such substances; it is soluble in water, but, at a certain 
temperature, is coagulated and precipitated. It is coagulated 
also by alcohol, but if the coagulum is quickly placed in water it 
redissolves ; if allowed to remain for some time exposed to the 
action of the alcohol it becomes permanent and insoluble. An 
insoluble precipitate also falls on the addition of tannic acid, 
both lead acetates, and mercuric chloride. The reagents just 
mentioned precipitate all the albumins, even from somewhat 
dilute solutions ; in strong solutions precipitates are also formed 
by silver nitrate, copper sulphate, and zinc chloride. 

When these are added to albumin containing only a small 
quantity of water, as, for example, the white of an egg, they 
form with it a solid mass of albuminate. A small quantity of 
strong potash added to the white of egg produces a solid trans- 
parent jelly of albuminate of potash, and a similar but opaque 
jelly is formed by the use of caustic lime or baryta in the place 
of potash: these albuminates are, however, soluble in water. 

Albumin dissolves in alkalies, and may be partly precipitated 
by neutralising. The alkaline solution is not coagulated by heat, 
and, in fact, the substance present in the solution is no longer 
serum albumin, but a compound of the albumin with the alkali, 
or alkali-albuminate. 


1 Lauder Brunton‘after Kiihne, Journ. of Anat. and Physiol. Nov. 1869. 
* Sohiifer, Proc. Roy. Soc., vol. xxxiv., p. 870. 
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Albumin is precipitated by a small quantity and dissolved 
by excess of most mineral acids, forming with them acid-albu- 
minates ; thus a watery solution of albumin is precipitated by 
concentrated nitric, sulphuric, or hydrochloric acid. It is also 
precipitated by acetic acid along with a considerable quantity of 
a neutral salt of an alkali or alkaline earth, or of gum arabic or 
dextrin. This precipitation is perhaps best marked with nitric 
acid, but it only occurs with moderate quantities of nitric acid. 
When a minute quantity only of the acid is added, no precipita- 
tion takes place, and the solution remains clear; but a nitric- 
acid-albuminate containing a small quantity of acid is formed, 
and if the solution is now boiled no coagulum will form. On the 
addition of more acid, however, a second nitric-acid-albuminate, 
insoluble in water, is produced, and a precipitate falls. On the 
addition of more acid still, the precipitate is redissolved, and a 
third nitric-acid-albuminate is formed, soluble in water, and not 
precipitated on boiling. 

The temperature at which albumin coagulates is altered by 
acids and alkalies. Alkalies generally tend to raise the tempcra- 
ture of coagulation, and when added in large quantities prevent 
it altogether. 

Very dilute acetic and phosphoric acid, on the other hand, 
tend to lower the coagulating point, although large quantities 
may interfere with coagulation. 

Neutral salts, such as sodium chloride or sulphate, also lower 
the coagulating point. 

The organic alkaloids which have such a powerful action on 
the animal body appear to resemble acids rather than alkalies 
in their effect upon albumin, because, according to Rossbach, 
they lower considerably instead of raising the point of coagula- 
tion. 

Albumin undergoes an extraordinary change in consequence 
of the action of ozone, and becomes, after exposure to it, un- 
coagulable by boiling, and by acids, excepting in large quantities, 
and by metallic salts, with the exception of basic acetate of lead, 
and of alcohol. 

The action of alkaloids upon this ozonised albumin is even 
more remarkable than upon ordinary albumin, for when mixed 
with it in small quantity, they restore its coagulability to the 
albumin, and cause it to coagulate far under the boiling-point. 
When added to the albumin before exposure to a stream of ozone, 
they prevent the albumin being altered by it, in the way which 
it would otherwise be, and it remains coagulable by heat, in the 
same way as if if had not been exposed to the action of ozone at 
all. It is therefore evident that the alkaloids not only increase 
the coagulability of ordinary albumin at a high temperature, but 
that they act upon it at ordinary temperatures (80°—40° C.) and 
destroy its affinity for ozone. This action will naturally interfere 
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with the processes of oxidation in protoplasm; but the methods 
of examining this action will be described later on (p. 69). 

When a solution of pure albumin is added to a mixture of 
guaiac and vegetable protoplasm, it greatly lessens the blue 
colour, which would otherwise be produced. The cause of this 
appears to be that albumins or albuminous substances have 
such an affinity for ozone that they take it up instead of allowing 
it to act on the guaiac. This affinity for ozone is diminished by 
the action of alkaloids. 


This is shown by taking several tubes containing an albuminous solution 
of a certain strength. Reserving one as a standard, the alkaloids are added 
to the others, and after a certain time has elapsed, so as to allow the alkaloid 
to affect the albumin, a small quantity of lettuce water is mixed with each, 
and then a little guaiac. In the standard one the colour will be least, because 
the albumin not having been acted upon by the alkaloids will interfere with 
the reaction of the lettuce water and the guaiac upon each other. In the 
others a blue colour will appear with greater or less intensity, according as 
the albumin has been more or less affected by the alkaloid. This experi- 
ment, however, is not free from fallacy, because there is to be considered not 
merely the action of the alkaloid upon the albumin, but its action on the 
protoplasm as well, and it is therefore advisable to use it in a quantity which 
13 small as compared with the amount of albumin employed. 


Action of Drugs on Protoplasmic Movements. 


The ameba consists of a small mass of structureless proto- 
plasm, without any distinct cell-wall. 

It contains numerous granules and nucleus, with nucleolus, 
as well as one or more vacuoles, which appear to be small spaces 
filled with fluid. 

Some amcebe live in salt water, others in fresh water ; and, 
although it may be impossible with the microscope to detect any 
marked difference between them, they exhibit a great difference 
in their reactions to drugs—the salt-water amcebe being only 
slightly affected by them, while fresh-water amcbe are readily 
susceptible to their action. 

The amceba is nourished by simply adhering to any particle 
of food, closing over it and digesting it, and afterwards opening 
and ejecting the residue. 

This protoplasmic mass is almost constantly altering in 
shape, pushing out projections at one point, and drawing them 
in at another. By this means, also, it moves about from place 
to place. 


Method of Bxperimentation on Amosbee and Leucocytes.—In 
experimenting on amebe, take a drop of slimy sediment, such as is 
found in the tanks of hothouses, and place it on the covering-glass of a 
mucroscope ; this may then either be put on an object-glass, and the excess 
of water removed by filter-paper, or, still better, it may be inverted over the 
-opening of a Stricker's warm stage. 


» Rossbach, Verhandl, d. phys. med. Ges. eu Wilreburg, N.F., Band iii. p. 846. 
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When it is simply laid on the object-glass, a solution of the drug is added 
by putting a drop across the edge of the covering-glass, and allowing it to be 
drawn gradually underneath by capillary attraction. 

Gases are best applied by means of a Stricker’s stage, which is also con- 
venient for experiments on solutions. 

In He ple waens on leucocytes with the aid of this stage, a covering-glass 
is applied to the cut surface of a newt’s tail, or to the surface of a drop of 
blood, so that a very minute quantity of blood adheres to it. 

The drug to be tested is kept dissolved in a °65--75 per cent. solution of 
common salt (Na Cl). The salt solution of this strength is often called 
simply normal salt solution, and is used instead of water, because water itself 
bas a very destructive action on those forms of protoplasm, which are usually 
nourished by saline solutions, like blood or serum. 

A drop of the salt solution containing the drug is placed over the blood on 
the covering-glass, and inverted over the warm stage as already described. 
If the experiment is to continue long, a rim of oil should be drawn around 
the edge of the covering-glass with a camel-hair pencil, so as to prevent 
evaporation. 

The advantage of using such a small quantity of blood is, first, that it 
mixes rapidly and perfectly with the solution ; and secondly, that it does not 
dilate the solution of the drug, and we thus know the strength of the drug used. 

If we used a large drop of blood, we should have to employ a solution of 
the drug twice the strength we desire, so that when a drop of equal sizé 
was added to the blood, the mixture would contain the proper proportion. 


Amebz.—The effect of heat and cold upon the movements 
is very marked, cold rendering them slow, or arresting them 
altogether. Heat at first greatly quickens their movements, but 
when raised to 35° C. it causes them to fall into a state of tetanic 
contraction and assume a spherical form. 

This state is one of heat-tetanus, and if the temperature be 
now reduced, the movements will again reappear. 

At a temperature of 40° C. they also become spherical and 
motionless. But their movements do not return when the tem- 
perature is reduced; they are in a state of heat-rigor, the high 
temperature having coagulated the protoplasm. 

Slight electrical shocks from a coil increase the rapidity of 
the protoplasmic movements; stronger ones cause tetanic con- 
traction ; and numerous or powerful ones produce coagulation. 

Common salt in very small quantity (a drop of 1 per cent. 
solution slowly added) first quickens the protoplasmic movements 
and then causes sudden tetanic contraction, and the expulsion of 
any food they may contain at the moment, and sometimes even 
expulsion of the nucleus. 

When water is added so as again to dilute the mixture the 
amcebes resume their movements. 

Both acids and alkalies, when very dilute, increase the proto- 
plasmic movements and afterwards arrest them. 

Hydrochloric acid has a more powerful action than a solution 
of potash of a similar strength. It causes the amoeba to contract 
and form a ball with a sharp double contour. In it, twitching 
movements first occur, which expel any food present. It then 
becomes pale and lumpy, and breaks up. 
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Potash causes them to swell up and assume the form of large 
pale vesicles, which quickly burst. 

A constant current of electricity causes contraction and 
imperfect tetanus; and, if powerful and long kept up, the posi- 
tive pole produces in the amcebe near it the same changes as 
dilute hydrochloric acid, and the negative pole the same changes 
as are produced by an alkali such as potash. 

Oxygen appears to be necessary for their life; its removal 
by means of hydrogen deprives the amoebe of their power of 
motion, and finally causes contraction and coagulation. 

Carbonic acid alone has a similar action to removal of oxy- 
gen and produces this effect both in the presence and absence 
of oxygen, but takes a longer time to do so when oxygen is 
present.! 

Leucocytes.—In their appearance and movements leucocytes 
strongly resemble amcebe : they are affected in a similar manner 
by heat, electricity, and drugs. Their resistance to the action 
of drugs varies somewhat in different animals. Those obtained 
from the blood of the newt, for example, are more resistant than 
those of the guinea-pig, and those of the female newt more re- 
sistant than those of the male, to the action of quinine.? Heat 
and cold affect the movements of leucocytes in very much the 
same way as those of amcebe. 

The movements of leucocytes, like those of amcebe, are of 
two kinds, viz. movements of the protoplasmic pseudopods, 
while the leucoevte remains in situ. The pseudopods in this 
instance are generally of a waxy look and knoblike form. 

Secondly, movements of migration from place to place ; these 
movements are acconipanied, or accomplished, through the 
projection of numerous fine filaments. 

Effect of Drugs.— Cinchona alkaloids—quinine, quinidine, 
cinchonine, and cinchonidine have a remarkable power of arrest- 
ing these movements in the proportion of 1 in 1,500. They 
quickly stop the migratory movements of leucocytes from the 
newt, and in a much larger proportion will arrest the movements 
of the knoblike pseudopods. 

No very marked difference is observed in the strength of the 
cinchona alkaloids, though quinine seems to be somewhat the 
most powerful. 

Sulphate of bebeerine is almost as powerful as the cinchona 
alkaloids. 

Strychnine is very much less powerful than any of the alka- 
loids mentioned. 

Potassium picrate and esculin have but little action.’ 


' Kiihne, Profoplasma und Contractilitat, pp. 28-58. 
? Geltowsky, Practitioner, vol. vill. pp. 825-330. 
* Buchanan Baxter, Practitioner, vol. xi. p. 321. 
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Movements of Leucocytes in the Blood-vessels.—In the 
processes of inflammation leucocytes pass in great numbers 
through the walls of the capillaries. 

The effect of quinine in arresting their movements, when 
mixed with them directly, naturally leads one to expect that it 
may arrest their migration from the capillaries, when injected 
into the blood, and this anticipation has been realised in the 
experiments of Professor Binz. 

To observe this phenomenon the brain of a frog is to be destroyed, and 
& little curare injected under the skin, in order to abolish any spinal reflex 


movements. It is then laid on a piece of cork, such as that shown in 
Fig. 8, with a hole at one side, over which a piece of glass is fastened about 





Fue. 8.—Apparatus for examining the mesentery of the frog under the microscope. 


half an inch higher, by means of two other pieces of cork and some sealing- 
wax. On this a piece of sheet cork of the form shown in the figure, and a 
round piece of glass are cemented so as to form a channel, in which the 
intestine lies. The body of the frog is fixed to the cork, the ahdomen 
opened, the intestines drawn out, and the mesentery fastened with very 
fine pins over the aperture. In half an hour, or two hours, the leucocytes 
pass rapidly through the walls of the capillaries, and afterwards wander 
through the tissues. 

The drug may then be injected into the lymph-sac, or locally applied to 
the mesentery. 


When quinine is applied locally to the mesentery in this 
condition it arrests the movements of the leucocytes, which have 





FG, 9.—Diagram to f{llustrate the action of quinine on leucocytes, modified from Binz (Das Weaen 
der Chininwirkung, Berlin, 1868). The thick lines represent the walls of the blood-vessel, and 
numerous leucocytes are shown both inside it and outside distributed through the adjoining 
tissues, a represents the vessel before, and dD after, the Jocal application of quinine. The leuco- 
cytes outside the vessel have their movemente arrested, and cannot Satider on through the 
tissues, while those inside are not affected and continue to emigrate. c representa the effect of 
quinine injected into the circulation or lymph-sac, The Jencocytes inside the vessel are here 
affected first, and their emigration stopped, while those outside still continue to travel onwards, 


already emerged, but does not prevent those which are still 
within the vessels from going out; they therefore form a dense 
accumulation around the vessel (Fig. 9, )). When injected into 
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the circulation, on the contrary, the leucocytes which are in the 
vessels are prevented from passing from the capillaries, while 
those which have already passed out continue to wander on- 
wards, and thus a clear space is left outside the vessel (Fig. 9, c). 

The quantity of quinine necessary to produce this effect is 
seta7th to y>4;5th of the animal’s weight. 

If quinine were given to stop the exit of leucocytes from the 
vessels in peritonitis, three or four grammes would be required 
to be given within a short time, to a man weighing 150 lbs. 

In guinea-pigs a dose of quinine sufficient to kill the animal 
does not stop the movements of the leucocytes in its blood, 
which are seen to go on, when a drop of it is examined after 
death. 

Red Blood Corpuscles.—The size of the red corpuscles is 
diminished by carbonic acid, by morphine, or by warmth, either 
applied locally on the hot stage of a microscope, or acting on 
them in the vessels of an animal suffering from fever. 

It is increased by oxygen, hydrocyanic acid, quinine, or cold; 
and an increase occurs also in cases of anzmia.! 

The red corpuscles pass out of the capillaries like the white, 
but they do so very slowly indeed, and in small numbers, under 
ordinary circumstances. Excess of sodium chloride in the blood 
causes them to pass out much more quickly ;? and rattle-snake 
poison, when locally applied, produces such sudden extravasation 
that it is impossible to follow the process: the whole field of the 
microscope becoming suddenly covered with blood.® 


Action of Drugs on Infusoria. 


Among the infusoria, like the amcebe, each individual consists of a single 
mass of protoplasm, and not of a number of distinct cells; but the proto- 
ace is differentiated. Round the greater part of the animal it seems to 
xe somewhat harder, so as to form a sort of skin, excepting at one place 
which 1s softer than the rest, serving for the ingress of food and the egress 
of egesta. 

Instoad of throwing out pseudopods, the body is either covered entirely 
with cilia or they are arranged round the mouth. Once it has entered by 
the mouth, the food finds its way all through the protoplasm of the body. 

A contractile vesicle exists, which pulsates rhythmically. 

Mode of Experimentation. — For the purpose of examining the 
action of drugs upon infusoria an infusion of hay is prepared some days 
previously. Two small pipettes are then made, which will deliver drops 
of equal size. 

This is done by heating a piece of glass tubing in the middle, drawing 
it out, and cutting it across by a scratch with a triangular file (Fig. 10). 
With one of these a drop of hay-infusion is placed on the covering-glass, 
which is inverted on a Stricker’s stage and examined. In order to ascertain 


' Manassein, Ueber die Dimensionen der Blutkdrperchen unter verschiedenen 
Einfliisson. Tiibingen, 1872. 

* Prussak, Wiener Akad. Siteungsber. \vi., 1876 (Abth. 2), p. 13. 

* Brunton and Fayrer, Proc. Roy. Soc., February 1875, p. 271. 
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the lethal strength of a drug, a drop of a solution of the poison of a definite 
strength is then mixed with it, and the infusoria are examined again after a 
certain time. 


F1q. 10.—Diagram to show the way of making small pipettes. 


If they continue moving, another experiment is made with, a stronger 
solution; but if they have completely stopped, it is repeated with a weaker 
one until the solution is of such a strength that the movements become 
very slight and cease almost immediately after mixing, and cannot be 
restored by the addition of water. As the two drops of fluid were of 
equal size, the lethal strength of the solution is just one half of that which 
was last added. By repeating the experiments in exactly the same way 
with different drugs, their relative poisonous properties are ascertained. 


Heat increases the rapidity both of the rhythmical contrac- 
tions of the vesicle and of the ciliary motion and consequently of 
the movements from place to place of the infusoria. It seems as 
if the cilia were not equally affected by heat, those which pro- 
duce a longitudinal movement appearing to be acted upon more 
quickly than those which cause a movement of rotation. Both 
kinds are first stimulated and then paralysed. 

At temperatures between 25° and 80° C. the contractions of 
the vesicle are greatly quickened, and the animal moves with 
great rapidity in the longitudinal direction. 


Between 80° and 35° its movements are still very rapid, but it seems to 
have lost the power of direction; all the cilia seem in full action, and the 
movements of the individual are determined simply by their anatomical 


arrangement. 

Above 40° the cilia, which act longitudinally, appear to have stopped and 
the animal rotates, at first very rapidly, then slower and slower until all 
movements cease, and the protoplasm appears to become fluid; but when 
the heat is still further raised it coagulates.' 


Cold lessens the quickness of the rhythmical contractions of 
the vesicle, of the ciliary motion and of the movements from 
place to place. Weak electrical currents first quicken the ciliary 
motion and cause movements of rotation, then swelling of the 
protoplasm, slower movements, and finally apparent solution of 
the protoplasm. 

Moderate currents produce a tetanic contraction of the proto- 
plasm and of the cilia, while the contractile vesicle is unaffected. 

Strong currents cause liquefaction of the protoplasm. 

Saline solutions appear rather, if we may say s0, to alter 
the conditions under which the infusoria live than to affect the 
protoplasm itself. Strong solutions cause them to shrivel and 


_ | Rossbach, ‘Die rhythmischen Bewegungserscheinungen der einfachsten Organ- 
ismen,’ Verh. d. Wirzburger physik. med. Gesellsch. A.N.F., Bd. ii., Separat-Abdruck, 
8. 23. This work contains a number of exceedingly interesting and valuable 
observations on the subject. 
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then to swell up and become motionless. This effect appears to 
be due to the solution altering the quantity of water which the 
protoplasm contains. 

Weaker saline solutions, on the contrary, quicken their move- 
ments, and, instead of causing them to shrivel, make them swell 
up at once. Chloride of sodium, chloride, bromide, and chlorate 
of potassium, as well as alum, all have this effect. 

Acids in minute quantities cause contraction both of the 
body and of the vesicle. The ciliary motion is at first quickened 
and then retarded; the rate of contraction of the vesicle is at 
once diminished. 

Moderate quantities cause coagulation of the protoplasm with 
swelling and liquefaction after death. 

Strong acids at once destroy the protoplasm. 

Alkalies in minute quantities cause swelling of the proto- 
plasm, dilatation and slowness of the contractile vesicle. 

Moderate quantities at once arrest the movements, cause 
liquefaction of the protoplasm, and destroy its differentiation, 
the contractile vesicles and vacuoles disappearing. They then 
cause swelling, and finally solution. 

In large quantities they produce immediate liquefaction of the 
whole body. 

Other drugs appear to affect the protoplasm itself, and 
arrest its movements without producing any apparent change 
in it. 

The most active are chlorine, bromine, corrosive sublimate, 
iodine, permanganate of potassium, and creasote. 

Quinine is much less powerful than these, though it is much 
more so than most other organic alkaloids. Strychnine has only 
one-fourth the power of quinine. 

Cobra, poison at first greatly quickens the movements of 
infusoria and then arrests them, causing just before death a con- 
traction of the protoplasm, which then expands to its ordinary 
size. 


Relations of Motion and Oxidation. 


All animals, from the lowest to the highest, evidence their 
life by motion at one time or another ; and the energy required 
for this motion is maintained by processes of combustion. 

The materials for this combustion, viz. oxygen, and fuel of 
some sort, or food, are derived from the external medium in 
which the animal lives; and in order to enable these substances 
to be available for each part of the animal body, we must have 
some kind of respiration and circulation going on in it. 

In unicellular organisms, consisting of a single mass of proto- 
plasm, the oxygen is derived from the water in which they swim, 
and both it and the nutritive material derived from the digestion 
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of enclosed masses are circulated through the protoplasm by 
contractile vacuoles. 

In sponges, where the organism no longer consists of one but 
of several cells united into a community, some of these are fur- 
nished with cilia, in order to send a current containing oxygen 
and food to the other cells having a less favoured position. 

In higher animals, where many cells are built up to form one 
organism, we find a circulatory and respiratory apparatus fully 
developed. 

The medium in which unicellular organisms live is the water 
in which they swim. The medium in which the cells composing 
the main parts of the bodies of higher animals, such as man, 
live, is not the air which surrounds the body, but the intercellular 
fluid in which the cells themselves are bathed. 

As Claude Bernard points out with his usual clearness, the 
cells of the human body and the lowest unicellular organisms 
alike live in a liquid medium. From the layer of fluid surround- 
ing it, the cell takes up the oxygen and food which this layer can 
yield. The supply being exhausted, a unicellular organism can 
move on elsewhere, but the cells in higher animals, being fixed 
and unable to move, require fresh portions of oxygen and of 
nutritive fluid to be brought to them. 

This is effected by the slow circulation of the lymph in which 
the cells themselves are bathed and by the supply to the lymph 
of oxygen and nutritive material from the blood. 

The circulation of the lymph is aided in many lower or- 
ganisms by the motion of cilia, and this is found persisting in 
some parts of the higher animals, e.g. the central canal of the 
spinal cord. 

Between the blood and the lymph an interchange goes on, 
oxygen passing from the blood to the lymph or intercellular fluid, 
and carbonic acid from the lymph to the blood. 

This interchange of gases between the blood, the intercellular 
fluid, and the cells is termed internal respiration. 

In order to maintain this, a constant current of blood must 
take place ; and when its circulation is locally arrested it becomes 
deprived of oxygen and loaded with carbonic acid, so that the 
cells in the district in which the stagnation occurs suffer from 
ee? hel ia lag while the other parts of the body may be perfectly 

ealthy. 

When the general circulation is arrested by stoppage of the 
heart, by obstruction of the pulmonary arteries, or by the rup- 
ture of an aneurism draining the blood away, the whole body 
suffers in a similar manner from general asphyxia by the cessa- 
tion of internal respiration. 

If oxygen were simply dissolved in the blood, the quantity 
which would be conveyed to the tissues would be too small for 
their wants, and we therefore have as an oxygen-carrier a sub- 
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stance capable of taking up a large quantity of oxygen, of readily 
forming a loose compound with it, and of again giving it off 
readily to oxidisable substances. 

In man and mammals and many of the lower animals this 
‘substance is hemoglobin containing iron. In some annelids it is 
a green substance, chlorocruorin; and in the octopus and some 
crustaceans it is a blue body, hemocyanin, containing copper.! 

In order to remove carbonic acid taken up from the tissues 
and obtain a fresh supply of oxygen, an interchange takes place 
between the blood and the external air in the lungs; this is 
external respiration. Without any direct influence being ex- 
erted upon the cells of the animal body themselves, they may be 
affected and their nutrition greatly modified by: 

Ist. Alterations in the circulation of the intercellular fluid or 
lymph in which they are bathed. 

Qnd. In the greater or less rapidity of circulation of blood 
locally. 

8rd. In the circulation generally, from changes in the heart 
and blood-vessels generally. 

4th. Changes in the oxygen-carrying power of the blood, 
either from alterations in its power to take up or give off oxygen. 

5th. Changes in the external respiration. 

All these conditions may be altered by drugs, or at least by 
therapeutic measures. Thus the circulation of lymph in a part 
may be increased by shampooing, and its accumulation in a 
case of dropsy may be removed by incision, by puncture, or by 
drainage. 

The circulation of blood may be arrested locally and gangrene 
induced by the continuous use of ergot. It may be increased by 
the use of local stimulants or irritants. 

The circulation generally may be affected by the large class of 
vascular stimulants and depressants, to be afterwards discussed, 
and sometimes by stoppage of the pulmonary circulation through 
minute emboli. 

Alterations in the oxygen-carrying power of the blood will 
be discussed presently, and those in the external respiration 
subsequently. 

Oxidation of Protoplasm.—The movements of protoplasm 
are intimately connected with processes of oxidation going on 
in it. 

By these processes chemical energy is converted into the 
mechanical energy exhibited in the movements, and this is 
sometimes very considerable. 

The oxygen which takes part in these processes is not always 
derived from the surrounding medium at the exact moment when 


a further details see Physiological Chemistry, by A. Gamgee, vol. i., 1880, 
p. 180. . 
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the movements take place ; it may have been obtained some time 
before, and the movements may continue for a little while after 
all oxygen has been removed. 

It therefore appears that protoplasm has the power of ab- 
sorbing and storing up within itself, in some manner or other, 
oxygen, which it can afterwards utilise for the purpose of liberat- 
ing mechanical energy. 

This storage of oxygen takes place not only in the proto- 
plasm of unicellular organism, but also in the tissues of the 
higher animals, e.g. the muscles. 

The exact way in which storage occurs is not known, but it 
has been well compared by Professor Ludwig to the storage of 
oxygen in gunpowder. The oxygen is there contained in the 
nitrate of potassium, a compound which is readily decomposable 
by the application of heat, and then gives rise to the evolution of 
mechanical energy ; and this it does perfectly well in an enclosed 
space, like a gun-barrel, where no air is present. 

The power of storing up oxygen is very limited, and although 
protoplasmic movements continue for a little while after all ex- 
ternal oxygen has been removed, yet they will not continue long. 

A convenient way of ascertaining this fact has been devised by Kiihne, 
who adds a small quantity of blood or of hemoglobin solution to a drop of 
water containing protoplasmic organisms or cells placed on a covering-glass. 
This is then observéd with a micro-spectroscope. The hemoglobin solution 
exhibits the two bands characteristic of oxy-hemoglobin. en all the 
oxygen is removed by means of a stream of hydrogen, kept up for some 
mae the spectrum of oxy-hemoglobin passes into that of reduced hremo- 
a The occurrence of this change indicates the moment when all the oxygen 
has disappeared from the liquid. By reckoning from this moment onwards, 
we are able to estimate the length of time during which the movements 
continue in the absence of oxygen. 


Oxygen-carrying Power of Protoplasm.—Not only does 
protoplasm possess the power of taking up oxygen readily and 
assimilating it to itself, but it has also the power of taking up 
and giving off oxygen to other substances when these substances 
would be unable to take it themselves. 

We may understand this action better by comparing it in a 
very rough way with that of a man whose greater strength 
enables him to seize fruit or break off pieces of sweatmeat and 
give them to his child, which thus enjoys what it could not have 
obtained for itself, however desirous of them it might be. 

Method of Experimenting.—Guainc resin, when finely divided and 
oxidised, becomes of a blue colour. It has, however, only a slight power 
of attracting oxygen to itself from the air, or from water in which the 
oxygen is dissolved, and thus the blue colour is developed slowly. 

the addition of protoplasm to the water containing the guaiac, the 

blue colour is developed rapidly. The reason of this possibly is, that the 

hes pea has taken up oxygen re the igo and cates it oe to the 
. Ocess TemINnds us 0 e action o 

eridation of hydrogen or formic acid. aaa 
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Ozonising Power of Protoplasm.—It has been supposed 
that, in addition to its power of oxidising such substances as 
guaiac by giving to them oxygen which it has already taken up, 
protoplasm has the power of actually breaking up the molecules 
of oxygen and forming ozone. 

The rapid oxidation which protoplasm causes has been at- 
tributed to this power. A similar action to this is observed 
during the slow oxidation of phosphorus. Phosphorus appears 
to break up the molecule of oxygen, taking to itself one atom 
and freeing another, which unites with two more in order to 
form ozone. 


Action of Drugs on Oxidation.—A convenient way of testing the 
effect of drugs upon oxidation is to use the protoplasm of potato, of lettuce, 
or of dandelion. The most active part of the potato lies just under the 
skin, as is seen by pouring some freshly prepared tincture of guaiac over 
its cut surface. A ring of blue first forms close to the skin, and is always 
darkest there, although it may extend over the whole of the cut surface. The 
ammoniated tincture of the British Pharmacopeia will not answer. The 
tincture must be made with spirit only. When potato is used, the whole of 
the potato may be pounded with water, or, still better, the peel alone may be 
cut off and rubbed up with water in a mortar and then filtered through 
linen. When lettuce or dandelion is used, the fresh leaves are triturated 





Fig. 11.—Test-glasses for examining the action of drugs on oxidation. 


in & mortar with five or ten times their bulk of water, and the solution is 
then filtered. A row of test-tubes or test-glasses having been prepared, 
& measured quantity of water is put into the first. In this glass the 
protoplasm is not mixed with any foreign substance, and it therefore 
serves as the standard with which to compare the others; and into the 
others is put a similar quantity of solutions of the drugs to be tested. 
Each test-glass is distinguished by a label bearing either a number or the 
name of the drug which it contains attached to it. To each glass a mea- 
sured quantity of the lettuce-water 1s added and the contents mixed by 
shaking. All are allowed to stand fora | eka varying from a few minutes 
to some hours. Then a small drop of freshly-prepared tincture of guaiac 
is added to each, mixed by shaking, and allowed to stand for one or two 
minutes; the glasses are then arranged in the order of depth of colour. 

In this way it is found that many drugs greatly lessen or almost com- 
pletely abolish the oxidising power of protoplasm, so that while the lettuce- 
water in the standard glass assumes a dark-blue colour, that in the others 
exhibits varying shades of blue, or may even retain the creamy-white 
colour caused by the guaiac without showing any blue whatever. 

The colour is deeper and the reaction is more readily obtained when 
the tincture of guaiac is mixed with some substance capable of giving off 
oxygen readily, such as a solution of peroxide of hydrogen in ether, usually 
called ozonic ether. 

A number of experiments made with potato-water by Cash and myself 
showed that oxidation in potato solution was diminished most powerfully by 
strychnine, then by quinine and coniine; next by morphine, codeine, cin- 
chonine, and atropine, each of which had almost axaotly the same action ; 
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next by nicotine, and then veratrine. Aconitine seemed neither to retard 
nor accelerate oxidation, and presented exactly the same degree of coloration 
as the standard solution. Caffeine, picrotoxin, and digitalin appeared some- 
what to hasten oxidation.’ 


Reduction by Protoplasm.—Ehrlich? has shown, in an 
interesting manner, the properties of oxidation and reduction 
possessed by protoplasm. Methylene-blue, alizarin-blue, and 
indo-phenol are coloured bodies which become colourless on 
being reduced. After injecting methylene-blue into the veins, he 
found that most of the parenchymatous tissues became coloured, 
the heart, brain, cortex of kidney, the voluntary muscles, &c., 
while the lungs and the liver were normal and only a small 
amount of colouring matter could be obtained by prolonged 
exposure to the air. Ehrlich concluded that the indifferent 
paraplasma of the cells excretes the unchanged matter, while 
the protoplasm, which is greedy for oxygen, excretes the reduced 
colouring stuff. 


Action of Drugs on Blood. 


The hemoglobin of blood has also the power of taking up 
oxygen readily and giving it freely off again. Hemoglobin free 
from oxygen, or, as it is sometimes called, reduced hemoglobin, 
is recognised by the simple band which it gives between D and E, 
when examined spectroscopically. 

Hemoglobin combined with oxygen, or oxyhzmoglobin, gives 
two bands, situated in nearly the same portion of the field of the 
spectroscope. These are separated from one another by a clear 
space, and are more sharply defined and darker than the spec- 
trum of hemoglobin. 

The oxygen of oxyhemoglobin may be replaced by other 
gases. Thus:—Carbonic oxide drives out the oxygen from 
oxyhemoglobin and forms carbonic oxide hemoglobin (CO- 
hemoglobin). This is a comparatively stable compound. It 
presents spectroscopic bands nearly the same as those of oxy- 
hemoglobin, but which are slightly nearer to the violet end of 
the spectrum. This compound, being stable, circulates in the 
blood without performing the functions of respiration. It 
neither takes up oxygen in the lungs nor gives off oxygen to the 
tissues. 

Animals poisoned by CO therefore die of asphyxia, the in- 
ternal respiration being arrested, and their blood remains for & 
long time of a florid colour. 

Hydrocyanic acid appears also to form a compound with 
hemoglobin, which is much less stable than that of carbonic 
oxide. There has been a good deal of discussion about this 


' St. Bartholomew’s Hospital Reports, 1882. 
* Ehrlich, ‘Zur biologischen Verwertung des Methylen-Blau,’ Centralbdlait f- 
die med. Wissenschaft. 1885, No. 8. 
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compound, and its existence, indeed, has been denied. The 
spectrum of this compound consists of a single band resembling 
reduced hemoglobin, but nearer the violet end of the spectrum. 

Solutions of hemoglobin when boiled are completely decom- 
posed into hsmatin and a proteid body or bodies. 

Hzmatin gives a single band, which differs according as the 
solution is alkaline or acid, and according as the solvent is water 
or ether. 

Acids split up hemoglobin into hematin and a proteid. It is 
sometimes possible to get these to recombine and to again form 
hemoglobin, but this is far from being always the case. 

Methzmoglobin appears either to be a product of the in- 
complete decomposition of hemoglobin or of its excessive oxida- 
tion. Some think that it contains more oxygen than hemoglobin, 
but less than oxyhemoglobin. Others think that it is a per- 
oxyhemoglobin containing more oxygen than oxyhsmoglobin. 
At all events the oxygen is more firmly combined in methemo- 
globin than it is in oxyhemoglobin. 

This body is distinguished by a spectroscopic band nearly in 
the same place as that of the acid hematin. 

When the solution is made alkaline by ammonia this band 
disappears, and is replaced by another fine one near D. 

Methemoglobin appears to be converted again into hemo- 
globin by the action of reducing agents and subsequent oxidation. 
When its solution is treated with reducing agents, it shows the 
spectrum of reduced hemoglobin; and on shaking this with air 
oxyhemoglobin is formed, as shown by the appearance of its 
characteristic bands. 

When blood is allowed to stand for a length of time, it 
assumes a brownish colour and gives the bands of methxmo- 
globin. When nitrites are mixed with freshly-drawn blood, they 
impart to it a chocolate colour, and it then exhibits the bands of 
methemoglobin. 

As the oxygen in methemoglobin is more firmly combined 
with it than in oxyhemoglobin, substances such as the nitrites 
interfere with internal respiration, and thus in large doses will 
cause symptoms of asphyxia; but their action differs from that 
of carbonic oxide in one very important particular, viz., that it 
is altered by asphyxia; whilst that of carbonic oxide is not. 
Reducing substances are constantly present in the blood and 
tissues, and these accumulate to a greater extent during the pro- 
cess of asphyxia. Carbonic-oxide hemoglobin, being a stable 
compound, remains unaffected by these, and the blood continues 
to circulate unchanged. 

But methemoglobin, which is produced by the action of the 
nitrites, becomes reduced by these substances and forms the 
normal reduced hemoglobin ordinarily present in venous blood. 
When this reaches the lungs it again takes up oxygen, forming 
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normal arterial blood, by which the internal respiration is again 
restored. Thus, unless new supplies of nitrites are constantly 
added to the blood, the asphyxia they occasion quickly passes 
away. That caused by carbonic oxide, on the contrary, is much 
more permanent. It is not removed by artificial respiration, and 
in order to save the life of the animal or person poisoned by it, a 
quantity of the poisoned blood must be withdrawn from the veins 
and healthy blood introduced by transfusion. 
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Fia. 12.—Chart showing the spectroscopic peep nea of hemoglobin and its derivatives. 
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A method of ascertaining the effect of drugs on oxidation in 
the blood consists in estimating the rate at which acid 1s de- 
veloped in it after its removal from the body. 

In this way Binz and his scholars, Zuntz, Scharrenbroich, 
and Schulte, have found that both quinine and sodium nitro- 
picrate stop the formation of acid; cinchonine lessened it.! 

The alterations effected in the interchange between blood 
and the air have also been observed by simply allowing the blood 
mixed with the drug to stand for a certain time in a closed 
receiver, partially filled with air, and afterwards analysing the 
gases which the receiver contains at the end of the experiment. 

By this mode of experimentation, Harley ? found that hydro- 
cyanic acid diminished or arrested the processes of oxidation 
in the blood. Alcohol, chloroform, quinine, morphine, nicotine, 
strychnine, and brucine, all had a similar action, though varying 
in extent, all of them diminishing both the amount of oxygen 
absorbed and of carbonic acid given out. 

Uric acid and snake poison had a contrary effect, increasing 





' A very complete list of the literature of this subject is given by Binz in his 
work, Das Chinin, Berlin, 1875. 
* Harley, Phil. Trans., 1865, p. 678. 
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the absorption of oxygen and the evolution of carbonic acid. 
Curare appeared to lessen the absorption of oxygen, but in- 
creased the evolution of carbonic acid. Mercuric chloride 
lessened the carbonic acid, but increased the absorption of 
oxygen. Arsenious acid and tartar emetic diminished the ab- 
sorption of oxygen, but arsenious acid appeared also to lessen 
the evolution of carbonic acid, while tartar emetic appeared to 
increase it. 


Catalysis.—Fermentation.—Inorganic Ferments. 


There are many examples of chemical reactions which only 
occur between two bodies when a third is present, which may 
nevertheless be found unchanged at the end of the process. 
Notwithstanding the fact that the third body is found unchanged 
at the end of the process, it may have undergone changes during 
the continuance of the process. Thus alcohol is not converted 
into ether and water by boiling alone, but it does undergo this 
conversion by boiling with sulphuric acid. The acid is found 
unchanged at the end of the process, but is changed during it 
into ethyl-sulphuric acid, which, combining with alcohol, again 
yields sulphuric acid along with ether. 

In other cases, however, we cannot show that the substance 
has undergone change. Thus starch is converted into dextrin 
and sugar and cane-sugar into grape sugar by boiling with acids, 
but we do not at present know that the acid has undergone any 
change during the process as it does in the preparation of ether. 
Peroxide of hydrogen is rapidly decomposed by finely divided 
platinum or silver, and finely divided platinum will, on the other 
hand, cause oxygen and hydrogen to unite rapidly. Such 
actions, where the third substance seems to act by its mere con- 
tact with the other substances, and without undergoing change 
itself, are called catalytic. They are probably due to an attrac- 
tion of some kind bordering both on chemical and physical 
between the molecules. 

Thus some organic substances would resist the oxidising 
action of the air for a considerable time, but they are readily 
oxidised by charcoal. It is usually said that the charcoal has 
the power of attracting oxygen and condensing this gas upon its 
surface. It does not unite with the oxygen chemically so as to 
form CO,, but merely attracts it, holds it for a while, and then 
gives it off readily to any oxidisable substance. Platinum, 
palladium, rhodium, and iron absorb hydrogen, palladium domg 
so to an enormous extent, especially when it is in a spongy form. 
The hydrogen is supposed by some to be simply condensed 
within the metal, while others think that the hydrogen and 
metal unite to form a hydride. The hydrogen is given off from 
the metal in a nascent form, and has very strong affinities. 
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Thus palladium-hydrogen readily reduces ferric to ferrous salts, 
the hydrogen taking oxygen from the ferric salt and forming 
water. But when the hydrogen is liberated from palladium or 
rhodium in presence of oxygen, it appears to convert the oxygen 
into ozone, and greatly increases its oxidising power. Thus 
palladium-hydrogen with oxygen colours a mixture of potassium 
iodide and starch paste blue, and oxidises hemoglobin to met- 
hemoglobin and ammonia to nitric acid. Spongy rhodium, or 
iridium saturated with hydrogen, cause formic acid to be oxidised 
to carbonate, calcium formate being changed into calcium car- 
bonate. Exactly the same action is possessed by an organic 
ferment, and in the conversion of the formic into carbonic acid 
the ferment and the spongy rhodium or iridium are alike un- 
changed. Spongy platinum, palladium, rhodium, and iridium 
may thus be regarded as inorganic ferments.! 


Ferments Organic and Organised. 


The mechanical energy displayed in the movements of proto- 
plasm is supplied by processes of chemical change, and chiefly of 
oxidation. 

By these processes some of the substances contained in the 
protoplasm are destroyed, and their place must be supplied by 
fresh material. This material is obtained from the food, but, in 
order to render it available for the protoplasm, its atoms must 
be more or less disintegrated in order that they may again be 
assimilated. As Hermann very well puts it, the bricks of which 
the old house is built must be pulled asunder before they can be 





Fig. 13.—An amoeba figured at two different periods during movement. 
n, nucleus ; {, ingested bacillus. 

built up again into the new. In the present case, the bricks: 
are the atoms of protoplasm in some other organism living or 
dead, which is being used as food by some larger mass of proto- 
plasm, as, for example, a bacillus which has been absorbed by 
an ameba. (Fig. 18.) 

In order to render the protoplasm in the bacillus available- 
for the nutrition of the ameba, the atoms of which it is composed 





} Hoppe-Seyler, Ber. d. deutsch. chem. Gesellsch., 1883, Feb. 12, p. 117. 
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must be, to some extent, decomposed. This process appears to 
be effected by enzymes or, as they are sometimes called, organic 
ferments. 

Ferments are bodies which split up carbon compounds at 
moderate temperatures and lead to the formation of other carbon 
ee most of which are of asimpler constitution than the 

Bt. 
In this definition we require to introduce the term ‘ moderate 
temperature,’ because excessive heat alone will cause the atoms 
of a complex carbon compound to fly asunder and form simpler 
compounds, as in the process of dry distillation. A less heat 
than this, but aided by the action of powerful chemicals, will 
also produce the same effect. For example, fibrine heated with 
diluted hydrochloric acid under pressure yields peptones; but 
the same change is effected at the temperature of the mammalian 
body by the aid of pepsin. Trypsin from the pancreas effects a 
similar change when mixed with water alone without the aid of 
an acid, though its action is certainly aided by alkalies. Neither 
pepsin nor trypsin are alive, but they contain carbon, and are 
therefore called organic ferments. But this term easily leads 
to confusion with ordinary living or organised ferments, and so 
the term enzymes has been lately introduced to signify ferments 
such as diastase, ptyalin, and pepsin, which, though they con- 
tain carbon and are therefore called organic, are not alive and 
have no definite structure, or, in other words, are not organised. 
The term unformed ferments has also been applied to them. 

By organised ferments we mean minute living organisms, 
which in the course of their life-processes cause decomposition of 
the substances in which they live. They have also been called 
formed ferments. Examples of these are yeast and bacteria. 

The processes of fermentation have been divided by Hoppe- 
Seyler into two kinds :— 

(1) Those in which water is taken up; and (2) those in which 
oxygen is transferred from the hydrogen to the carbon atom. 

The hydration in the first case is produced by the ferment 
acting either (a) like a dilute mineral acid at a high temperature, 
as in diastatic and invertive ferments and in the decomposition 
of glucosides; or (b) like caustic alkalies at a high tempera- 
ture, as in the splitting up of fats or the decomposition of amide 
compounds. These processes of fermentation by hydration are 
chiefly carried on by enzymes. 

The second class of fermentative changes by the transference 
of oxygen from the hydrogen to the carbon, as in lactic and 
alcoholic fermentation and in putrefactive processes, are chiefly 
produced through the agency of organised ferments. The action 
of the latter may be to a certain extent imitated by spongy 
platinum, which absorbs oxygen readily, and readily gives it off 
again to oxidisable substances. Thus acetic fermentation usually 
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produced by an organised ferment may be also brought about by 
‘spongy platinum. 

'- he products formed by the action of organised ferments 
on the media in which they live are poisonous to them; and 
‘when these products accumulate above a certain proportion, 
they kill the ferments. Just as a fire will be smothered in 
its own ashes, or an animal in a confined space will be 
poisoned by the carbonic acid which it has itself produced, so 
the yeast plant, when living in a solution of sugar, is killed by 
the alcohol which it produces, as soon as this amounts to 20 per 
cent.; and other organised ferments have their lives limited in 
@ similar way. 

Action of Drugs on Enzymes.—Although, with the ex- 
ception of a kind of pepsin in the naked protoplasm of 4ithalium 
septicum, a species of myxomycetes,! enzymes have not been 
shown to be present in the protoplasm of the lowest organisms, 
it is probable that the processes of life in all living beings from 
the lowest to the highest are carried on by their means. A 
ferment, which is evidently of the greatest importance in the 
animal economy, has been recently discovered in the blood by 
Schmiedeberg. He has given to it the name of Histozyme, 
and he believes that its function is to split up nitrogenous sub- 
stances preparatory to their oxidation.2 The chief enzymes are 
the following :— 

Diastase from malt. 
| Which convert starch and 
Dustatic ee amyloids into maltose *) uuner lermens DaVIOg & SUT114) 
AM AEATIC from other parts of the body. 


small intestine. 


Which convert cane sugar ( Invertin from the intestinal juice. 
into dextrose and levu- 5 »  mucusof the mouth, 
F = lose ; ; é ; 1 és tissue of the testis. 
Which decompose gluco- Emulsin from bitter almonds. 
sides. ; ; . ‘ Myrosin from mustard. 
Decomposing sugar . . Rennet. 
lke stomach. 
"(From pancreas (Stearopsin). 
Pepsin from stomach. 
Prorgotytio ( Which decompose proteids | Trypsin from pancreas. 
FEEMENTS | and form peptones . | Others from saliva. 
Histozyme. 
The action of drugs on enzymes is ascertained by taking two portions of 
# solution containing the enzyme and the substance to be acted upon. To 
one of these a quantity of the drug to be tested is added, the other acts as a 
standard with which to compare it. If the drug is in solution, a correspond. 
ing quantity of water must be added to the standard solution in order that 
both may be alike. They are then placed in a warm chamber and the 
rapidity of digestion is noted. 


aac ea ae erm inmate amare nme ne enna ne mi 
je one: Untersuch. a. d. physiol. Inst. d. Univ. Heidelberg, Ba. I1., 1878, 
p. 278. 
2 Schmiodeberg, Arch. f. exper. Path. u. Pharm., Bd. xiv. 8. 879. 


Decomposing fats 
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The effect of some of the more important drugs on the action 
of enzymes will be readily seen from the following table from 
Wernitz, quoted by Meyer.' In it the proportion is shown of 
the drugs which arrest in watery solution the action of enzymes; 
thus, one part of chlorine in 8,540 parts of a watery solution will 
arrest the action of ptyalin upon starch paste, while creasote has 
no action on it even in saturated solution, and corrosive sublimate 
is 80 enormously destructive as to arrest its action, even in one 
part in 52,000. 


1 Hermann Meyer, ‘ Ueber das Milchséureferment u. sein Verhalten gegen 
Antiseptica,’ Inaug. Diss. Dorpat, 1880. 
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The different action which the same drug exerts upon formed 
and unformed ferments is of great importance, because upon it 
‘depends our power to use the drug in the practice of medicine. 
Thus creasote, which appears from the preceding table not to 
destroy the digestive power of ptyalin and to have but a weak 
action upon that of pepsin, has been found by Werneke to destroy 
yeast in a dilution of one part to 500 of water; and by Bucholtz 
to kill bacteria in a dilution of one part to 1,000 of water. This 
difference enables us to arrest fermentation in the stomach de- 
pending on the presence of low organisms, while the digestive 
action of the pepsin is not interfered with, or only very slightly. 
The following diagram shows the action of drugs on enzymes 
and on the lactic ferment, which is a bacillus. 





u. 14,~Diagrain to show the different action of drugs on different enzymes. The natare of the 
line showing the action of each drug is shown under its r-—~ 
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Zymogens., 


As several enzymes act readily in neutral or slightly alkaline 
fluids, it is evident that if they existed free in every part of the 
animal body, they would soon lead to its speedy destruction. 
Accordingly, we find that they do not normally exist free, except 
at the times and places they are required. 

This fact was first discovered by Kiihne in relation both to the stomach 
and pancreas, and was announced by him in the course of lectures which he 
delivered at Amsterdam in 1868-69, which I attended. In my note-books of 
those lectures I find that he stated that there seems to exist ‘a pepsin-giving 
substance,’ because if a ‘ slice of stomach is thrown directly into dilute HCl 
of 4 parts to 1,000 of water at 40° C. no digestion takes place,’! a fact which 
shows that pepsin is not always present in it. In regard to the pancreas, he 
not only recognised the existence of a ferment-yielding body, but described a 
mode of obtaining ferment from it in the following words :—‘ Glands which 
have no action on fibrine can be made active by digesting in very dilute acid 
and then neutralising or alkalising, there seeming to exist a ferment.forming 
substance in the pancreas.’ 

Kiuhne’s discovery of the existence of ferment-yielding bodies does not 
seem to have become widely known, and it was again made independently by 
Liversedge * in regard to the amylolytic ferment of the pancreas, ae b 
Heidenhain in regard to trypsin. These observers found that when glands 
which did not contain ferment were exposed to the air ferments were formed. 


Heidenhain? also investigated more fully these ferment- 
forming substances, and gave to them the name of zymogens. 

The methods by which we obtain ferments from zymogens 
are, therefore, exposure to air and treatment with acids. 


Organised Ferments. 


The chief organised ferments are the yeast-plant, which 
produces alcohol and carbonic acid from grape sugar, and 
various kinds of bacteria, one of which produces butyric, 
another lactic, and another acetic fermentation. Both yeast and 
bacteria belong to the lowest class of plants, the protophytes. 
To this class also belong moulds, the action of drugs upon which 
is sometimes important, inasmuch as moulds give rise to some 
skin diseases. 

Yeasts, moulds, and bacteria have been variously classified 
by different authors, and the classification is apt to undergo: 
changes as our knowledge of the life-history of these different 
organisms increases. 

At present it is not certainly known whether the various 





' Just after this there is unfortunately a blank in my notes, but Professor 
Kiihne has kindly supplied the deficiency, and informs me that he was then speak- 
ing of slices taken from the external surface of the stomach, and therefore containing. 
the lower ends only of the gastric glands. 

* Liversedge (Nov. 1872), Journ. of Anat. and Physiol., Nov. 1878, p. 28. 

* Heidenhain, Pfliger's Archiv, Bd. xi. p. 557. 
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kinds of bacteria, for example, are generically or specifically differ- 
ent, or whether they can, by altered cultivation, be transformed 
into one another or not. 

Koch, who has cultivated them by the dry process on gelatine 
instead of in liquid, and has thus been able to avoid admixture 
of different kinds of bacteria, has come to the conclusion that 
each kind possesses distinctive characters; but Klein has shown 
that, even when cultivated in this way, bacteria may vary much 
in form. Thus the bacillus anthracis may form torula-like cells, 
from which ordinary bacilli are again produced. 

The numerous names used in treatises on the subject of 
organised ferments are apt to lead to confusion, hence some of 
the names are given here simply for the purpose of reference. 
Thus Brefeld’s classification is :-— 

(1) Phycomycetes = algoid fungi; (2) Mycomycetes = true 
higher fungi; (8) Myxomycetes= gelatinous fungi; (4) Blasto- 
mycetes = yeast fungi; (5) Schizomycetes= bacteria. 

The classification into yeasts, moulds, and bacteria which I 
have followed may not be botanically correct, but it is convenient 
for our present purpose. 

Yeasts.—The yeast-plant, to which various names have been 
given, as torula cerevisi#, saccharomyces, consists of ovoid cells, 
which multiply by budding. The buds may remain attached, 
forming torula-chains, but when thev attain the size of the parent 
cell they fall off and begin to multiply anew. When placed in 
saccharine solutions the plant, during the process of growth, 
decomposes the sugar and forms alcohol and carbonic acid. 

In this process oxygen is usually absorbed from the air in 
considerable quantities, but fermentation can occur in saccharine 
solutions even when oxygen is excluded, though under such con- 
ditions the torula grows slowly. When plenty of oxygen is 
present, and the layer of fluid shallow, the torula grows luxuri- 
antly, but there is very little fermentative change; while, on the 
other hand, when free oxygen is excluded the torula grows 
slowly, but there is marked fermentation. 

Another plant nearly allied to yeast is the mycoderma vini, 
the ferment which changes alcohol into acetic acid. The myco- 
derma is not regarded by Naegeli as a species distinct from 
torula, and it is considered by Grawitz to be the same as the 
fungus found in the aphthous patches which occur about the 
mouth and throat of children suffering from thrush, although 
this fungus is usually said to be an oidium. 

To test the action of drugs on alcoholic fermentation, equal quantities of 

a solution of grape sugar with yeast are introduced into two test-tubes, and 
to one of them a little of the substance to be tried is added. These are then 
inverted over mercury and kept in a warm place for several days. The 
amount of gas developed is then measured, and the power of the drug to 
prevent fermentation is estimated by the diminution in the amount of 
carbonic acid produced, as compared with the standard. 
G 
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Mould Fungi, or Hyphomycetes.—These form long fila- 
ments or hyphx, which become agglomerated into a mycelium 
or mass of compact tufts. They multiply not only by gemmation, 
but by the formation of spores. 

These moulds vary considerably according to the soil in 
which they grow, and the amount of oxygen present. Thus, if 
the spores of the eommon white mould, Mucor mucedo, are sown 
in @ liquid containing sugar and exposed to the air, they grow on 
the surface, forming branched hyph» without septa, and the 
liquid absorbs oxygen. But if the mycelium be immersed, or the 
oxygen withdrawn, septa develop in the hyphs, and they break 
up into segments which multiply by budding, forming a kind of 
yeast with large cells, and, like the true yeast, decomposing sugar 
into alcohol and carbonic acid. 

They may be trained to thrive on substances on which they 
do not usually grow by gradually altering the composition of 
the soil. Thus, the commonest of all moulds, Penicillium 
glaucum, although it does not usually grow on blood, may be 
trained to do so by transplanting it from bread to peptone, and 
then to blood. 

Heat destroys these fungi, but a much higher temperature is 
required to kill the spores than the perfect plant, and in order to 
destroy the spores a temperature of 110-115° C., kept up for 
an hour, is requisite. 

The mould-fungi cause some local diseases in the body, and 
especially skin diseases such as favus, tinea tonsurans, tinea 
versicolor, tinea sycosis, onychomycosis, and the madura-foot or 
fungus-foot of India. They also occur in the fur of the tongue. 

Bacteria, or Schizomycetes.—Bacteria are every day be- 
coming more and more important on account of the relation in 
which they are found to stand to various diseases. Anthrax, 
diphtheria, phthisis, and typhoid fever, are probably all due to 
various species of bacteria introduced into the body, and affecting 
various organs in it. It is, therefore, of the greatest possible 
importance that their life-history should be learned, and that we 
should know what the conditions are under which they thrive 
best, and what the conditions are which will destroy their life 
and prevent their development. 

They appear to increase in two ways: first, by simple multi- 
plication of their parts, and secondly, by forming spores. 

Bacteria require water, organic matter, and salts, for their 
life. Some of them also require the presence of free oxygen; 
others do not; hence they have been divided by Pasteur into 
two classes: aérobious and anaérobious. To the anaérobious 
bacteria oxygen is not merely unnecessary but hurtful, and 
even the aérobious bacteria, although they require oxygen 
in a certain quantity, are injured or destroyed by it when it is 
IN Xcess. 
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The soil which is most favourable to different classes of 
bacteria varies with each class. A struggle for existence goes 
on between bacteria and other organised ferments, and between 
different kinds of bacteria themselves, in the same way as amongst 
higher plants. Just as an abundant crop of one kind of higher 
plants will occupy a whole field and choke other plants, so that 
kind of bacterium which grows most readily in a particular soil 
will choke others and prevent them growing at the same time 
with itself. During their growth they alter the soil or substance 
in which they grow, either by exhausting the nutriment it 
affords, or by forming in it new substances which are injurious 
to themselves, and thus they gradually die out. 

But the soil which is no longer suitable for one kind of 
bacterium then becomes suitable for another, and their spores, 
which may have lain without germinating during the time the 
first kind was growing, now begin to crow actively. 

Thus, if a number of germs of different classes of fungi be 
added at the same time to a saccharine solution, the bacteria 
only will grow and set up lactic fermentation. If a small quan- 
tity of tartaric acid be now added (4 per cent.) the yeast alone 
will grow and alcoholic fermentation begins. If more tartaric 
acid be added (4-5 per cent.) the alcoholic fermentation stops, 
and mould begins to grow. In this process neither the bacteria 
nor the yeast are killed by the addition of tartaric acid, which, in 
different proportions, merely renders the liquid more favourable 
for the growth of the yeast and mould respectively, and enables 
them to flourish best, although the others are still present. 

In fresh grape-juice many germs are present, but tlie compo- 
sition of the liquid being more favourable to the growth of the 
yeast-plant than to other fungi, it alone grows. When it has 
converted the sugar into alcohol its growth stops, and bacteria 
may then multiply and convert the alcohol into acctic acid. 
This in turn checks the growth of the bacteria, and mould-fungi 
then find the soil favourable. In their growth they consume the 
lactic acid, and the liquid once more affords a favourable soil for 
bacteria, which may then grow and cause putrefaction. 

The same struggle for existence occurs between the different 
species of bacteria themselves. Thus micrococci may be pre- 
vented from growing by micro-bacteria, and bacilli may be killed 
Se de termo when the supply of oxygen is insuflicient for 

oth. 

It is to be noted, however, that in the struggle for existence 
the formation of poisonous products by bactcria may be, and 
probably is, beneficial to them. No doubt these poisonous 
products check their own growth and finally destroy them; but 


aes: 








* Giegler’s Pathological cit translated and edited by MacAlister, p. 272. 
This work contains a very lucid and complete account of disease germs. 
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in the struggle for existence between bacteria and living tissues 
these poisons may be beneficial to the bacteria by killing the 
tissues, and thus giving the bacteria a more ample supply of 
nutriment. 

In investigating any problem it is always best to take the 
simplest case, and if we look at the struggle for existence 
between bacilli and an ameba, or white blood-corpuscle, we shall 
see that the formation of poisonous products by the bacteria may 
enable them to destroy the ameba or leucocyte instead of their 
being destroyed by it (Fig. 25, p. 87). 

These poisonous products in fact may prepare the soil for 
bacteria, and this supposition is confirmed by the observations 
of Rossbach and Rosenberger. Rossbach found that when papain 
was injected into the vessels, micrococci developed in the blood 
with extraordinary rapidity, the ferment seeming to have altered 
the blood to such an extent that it became an exceptionally 
favourable soil for the micrococci. A similar result was observed 
by Rosenberger from the injection of sterilised septic blood. In 
this blood the bacteria themselves were destroyed, but the 
poisonous substances which they had formed were present, and 
these seemed to have a similar action to the papain. 

The struggle for existence between the Organism and 
the Microbes which invade it.—This has been found by 
Metschnikoff to occur both in the blood and the tissues. In the 
daphne, or water-flea, where the tissues are transparent, he has 
been able to observe the spores of a kind of yeast passing from 
the intestinal canal into the body-cavity (Figs. 18, 19). As they 
pass through they are attacked by leucocytes—sometimes by one, 
sometimes by many. These leucocytes occasionally coalesce 
so as to form a plasmodium. When they are sufficiently power- 
ful they digest and destroy the spores (Figs. 19, 20, and 21). 
Sometimes the spores may be left sufficiently long intact to 
germinate and give off buds, which become free in the body- 
cavity, and may also, like the parent spores, be attacked and 
digested by leucocytes. 

When there are many spores they destroy the leucocytes 
instead of being destroyed by them (Fig. 25). 

The connective-tissue cells also take up and destroy the 
microbes, and, from the property the cells possess of eating up 
the microbes, Metschnikoff names them phagocytes.'' He finds 
that bacillus anthracis is eaten up in a similar way by white 
blood-corpuscles ; ® and Fodor * has observed that various kinds of 
bacteria, viz. bacterium termo, bacillus subtilis, and bacterium 
megatherium, as well as the spores of the latter, disappear in 
four hours after they are injected into the blood of living rabbits; 





1 Virchow's Archiv, vol. xovi., p. 177. 2 Idem, vol. xcvii., p. 502. 
8 Arch. fiir Hygiene, Bd. 84, p. 129. 
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Fic. 18.—A piece of the anterior part of the body of a Daphne, with a number of spores, some of 
which are still in the intestina] canal, others are penetrating the intestinal wall, and others 


are free in the abdominal cavity, where they are attacked by leucocytes, 





Fru. 19. 


1. A spore which has penetrated the intestinal wall and entered the atdominal cavity, where four 
leucocytes have surrounded itsend. m, the muscular layer of the intestine ; ¢, epithelial laser; s, 


the serous layer. 
2. A spore surrounded by ieucocytea from the abdominal cavity of a Daphne. 


3. Confluent leucocytes envelopiny a spore, 
4. A spore, of which one end 1s being digested by a leucocyte. 





Wa. 31.~-A germinating spore with leucocyte adherent to it, 
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Fic. 22.—A spore germinating and forming conidia, which drop off and become free in 
the abdominal cavity. 


Fig, 23.—a and 6, two stages in the process of Fic. 24.—A leucocyte enclosing oonidia, 
leucocyte cating up two conidia, 


v\ 


3 
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Fro. %5.—A group of conidia which have caused the leucocytes surrounding a spore to dissolve, 
leaving only an empty vesicle and fine detritus. 





Fic. 26.~—A oonnective-tissue phagocyte, containing three fungi-cells, 





Pia. 27. - Leucocyte of a frog from the neighbourhood of a pfece of the lung of amonse infected with 
antirax about forty-two hours after the piece of lung had been placed under the skin of the 
frog’s back. Te lyucocyte is in the act of eating up an authrax! 





Fig. 28,--Tho same leucocyte, a fow minutes later, after it has completely enveloped the bacillus. 
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but if the animals are weak, or depressed by hunger or cold, 
they have much less power of destroying the foreign organisms, 
and so a longer time elapses before the bacteria disappear. 

When only a small number of pathogenic bacteria, such as 
the bacillus anthracis, is injected into the blood at once, they 
are destroyed in the organism; but when they are in larger 
numbers, they have the best of the struggle, and the organism 
itself is destroved. It is probable that bacteria are constantly 
entering the organisms of men and animals from the lungs and 
digestive canal, but unless they are excessive in number, and 
virulent in their nature, they are quickly destroyed.! 

The septic poisoning which occurs from wounds is not due 
merely to bacteria entering the blood from them, but is due 
chiefly to the absorption of the poisons which the bacteria 
have formed in the wound. The dead or enfecbled tissues 
which occur in the wound afford a soil favourable to the growth 
of the bacteria, and for the formation of their deadly products. 
When these are absorbed they not only poison the tissucs 
generally, but, by doing so, convert the whole body into a soil 
suitable for the growth and development of bacteria, as is shown 
by the fact that the tissues of animals killed by the injection of 
sepsin decompose very quickly, and swarm with bacteria shortly 
after death. 


Action of Drugs on the Movements of Bacteria. 


Mode of Experimenting.—In order to test the effect of a drug on 
the movements of bacteria already developed, a diop of the solution contain- 
ing bacteria may be mixed. under the microscope, with a drop of the solution 
of a drug in the way already described at page 63, and the strength of 
solution necessary to destroy their movements estimated in the same manner. 

In order to combine experiments on the movements, and on the reproduc- 
tion, so as to ascertain whether the bacteria which have been rendered 
motionless by heat or drugs are really dead, or are only torpid, the covering- 
glass in the experiment just described is taken up with a pair of sterilised 
forceps, and dropped into some sterilised Cohn’s solution (vide p. 72). It is 
then put along with the standard solution into a warm chamber, and left for 
a day ortwo. If the bacteria have been destroyed, it will remain clear like 
the standard solution, but if they have only become torpid, it will be more or 
less opalescent or milky. 

In performing this experiment. great care must be taken that the solution 
of the drug has been sterilised by boiling; and that the covering-glass, glass 
slide, all the instruments, and indeed everything used in the expernments, 
have been also thoroughly sterilised by heating. 


A temperature of 66° to 70° C. usually arrests the move- 
ments of bacteria, and if continued for an hour destroys adult 
organisms, though not the spores. A temperature of 100° C. 
usually destroys the spores as well, but this is not always the case. 

If the bacteria are moist, this temperature generally kills 
them, but not if they happen to be dry, and a much higher tem- 


ee 


1 Fodor, op. cit. p. 147. 
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perature is then required. They may become dry, before being 
killed, by a little solution containing them having flowed or 
spurted into the higher part of the tube or flask, where the water 
evaporates and leaves them dry before the temperature has been 
sufficiently raised to destroy them. 

The bacteria grown in different fluids are not all equally 
sensitive to drugs. 

The most destructive substances to bacteria are corrosive sub- 
limate, chlorine, bromine, and iodine. Quinine and the other 
cinchona alkaloids also destroy bacteria, their power diminishing 
in the following order :—quinine, quinidine, cinchonidine, and 
lastly cinchonine. 

Bebeerine is nearly as powerful, and potassium picrate is even 
superier to quinine when used with Cohn’s solution. When 
bacteria are cultivated in beef-tea instead of Colin’s solution, 
potassium picrate is less powerful. 

Sulphocarbolates and strychnine have considerable power, 
though a good deal less than quinine; berberin and wsculin have 
hardly any power to destroy bacteria at all. Sodium hyposulphite 
has verv little action ; sodium sulphate has a destructive action, 
but is about ten times less strong than quinine. 


Action of Drugs on the Reproduction of Bacteria in 
general. 


The spores of bacteria have an cnormous power of resisting 
agents destructive to their vitality, verv much greater than that 
of the fully-developed bacteria. Thusit happens that a quantity 
of an antiseptic, which is quite sufficient not only to prevent the 
spores of bacteria from developing so long as they remain in it, 
but to destroy fully-formed bacteria, will not destroy the vitality 
of the spores or hinder them from germinating as soon as they 
are removed from the influence of the antiseptic and transferred 
to a@ proper soil. 

Yet the power to destroy the vitality of the spores completely 
is What is required in an antiseptic, for we wish to destroy the 
infectious material, and prevent it from causing disease, rather 
than to administer substances to an animal which will hinder 
the germs from developing in the blood after theif introduction 
into it; although this may be desirable when infection has 
already taken place. 

It is therefore necessary to test the effect of drugs in destroy- 
ing the germs completely. 


Method of Bxperimenting.—This is done bv adding to a fluid, con- 
taining bacteria and their spores, varying quantities of an antiseptic, and 
allowing the mixture to stand for a longer or shorter time. A drop of this 
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» Buchanan Baxter, Practitioner, vol, i. pp. 843, 350. 
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fluid is then introduced by a sterilised platinum wire or glass pipette into 
some sterilised Cohn's fluid or beef-tea. This is watched, to see whether 
bacteria will develop in it or not. If they do develop, it is clear that the 
spores have not been killed by the admixture with the disinfectant in the 
original fluid ; if they do not develop, then the disinfectant has been sufficiently 
powerful to destroy them. 

The plan usually employed is to take a number of test-tubes, plug their 
orifices with cotton-wool, and destroy any germs that may be attached to 
them by thoroughly heating them to about 300° F. in a hot chamber, or in 
the flame of a Bunsen’s lamp. They are then allowed to cool, and a small 
quantity of a liquid (about 5 ce.) in which bacteria readily grow is placed in 
each. This also must be previously thoroughly boiled, in order to destroy 
any germs which may be present init. The lMquid recommended by Cohn 
consists of ammonium tartrate one gramme, potassium phosphate and 
magnesium sulphate of each five grammes, calcium phosphate ‘05 gramme, 
distilled water 100 ce. This is filtered and boiled before use. To the tubes 
the different agents to be tested are added, the solutions of each having been 
carefully sterilised by boiling, and the pipette used being superheated in each 
case before it is employed. If the drugs are added in solution, a similar 
quantity of boiled water must be added to the first tube, which 1s to serve as 
a standard. To each of them is then added a single drop of a liquid contain- 
ing bacteria. 

The mouths of the tubes are then stopped with the cotton-wool and placed 
for a few days in a warm chamber at about 40°C. The standard hquid will 
then be found to be opalescent or milky. The degree of the opalescence in 
the other tubes will be less according to the effect of the drug which has 
been added, in preventing the development of bacteria. 

Where it has completely hindered the development, the solution will 
remain quite clear, and as its strength diminishes, the opalescence will become 
greater until it is equal to that of the standard. 

In performing this experiment it is best to use one definite form of bac- 
terium, instead of a mixture of several unknown kinds. Tlns is referred to 
again in speaking of the experiments of Dr. Koch, who generally employs 
the micrococcus prodigiosus as an example of an organism easily acted upon, 
and the spores of bacillus anthracis, or of a bacillus found in earth, as 
examples of resistant organisms. 


It 1s found by this mode of experiment that a smaller quantity 
of poison will prevent the development of bacteria than will 
destroy them after they are developed. 

By experiments on the comparative action of different drugs 
on bacteria the results contained in the following table have been 
obtained by N. de la Croix, and these have been to a considerable 
extent confirmed by Koch. 

It will be seen by looking at the table that the exact limit of 
the power of each drug to destroy bacteria is not determined, 
but that two concentrations of each antiseptic are given, one of 
which is sufficient to do it, and the other is insufficient. The 
disinfecting limit therefore lies between the two experiments. 
But the limit of disinfection is not an invariable one for each 
drug, as its power to destroy bacteria is modified not only by the 
concentration of the solution employed, but by the length of time 
during which it acts, and by the temperature. 
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Action of Drugs on particular species of Bacilli. 


In these experiments of De la Croix, however, the nature of 
the bacteria experimented on was not determined, and there 
might be a mixture of several sorts. Koch has therefore sought 
to ascertain the action of disinfectants upon definite forms of 
microzymes by cultivating them in pure crops before applying 
the disinfectant. Those which he has chiefly experimented on 
are the red micrococcus prodigiosus, the bacteria of blue pus, and 
the bacillus anthracis. 

The first two do not form spores, and are easily destroyed 
by disinfectants. The bacillus anthracis forms spores, and was 
therefore employed to test the action of disinfectants upon them. 


Mode of Experimenting on the Action of Drugs on Reproduction 
of Bacilli.—In order to avoid admixture with other species, Koch culti- 
vated the first two on slices of potato, instead of in a solution. Upon one 
piece of potato the unaltered microzymes were sown (control specimen), and 
upon the others similar microzymes which had been exposed to the action of 
disinfectants. If the microzymes had been destroved by the disintectants, 
no result occurred, but if not, then a crop was obtained which, in comparison 
with the control specimen, was more or less abundant, according as the action 
of the disinfectant had been less or more complete. 

For the cultivation of the anthrax bacillus, Koch used ns a soil gelatine 
mixed with some other nutritive substance, usually meat infusion and peptone 
sterilised and spread upon a slip of purified glass, and exposed to such a heat 
as just to solidify it. Koch did not use his solidified blood-serum in these 
experiments. This could be placed under the microscope, and the growth of 
bacilli observed from day to day. Middle-sized test-tubes were then par- 
tially filled with the disinfecting solutions, and silk threads, steeped in a 
fluid containing bacilli and then dried, were placed in them; from time to 
time a thread was removed from the tubes by means of a previously heated 
platinum wire and placed on the slide, which was then suljected to micro- 
acopical observation. In this way it was easy to determine what strength of 
solution, and what time of exposure to its action, were required to destroy the 
spores. 


The results of experiments made in this way with carbolic 
acid were very surprising. It was to be expected that carbolic 
acid would readily destroy the spores, but this was not the case. 
A 1 per cent. watery solution had almost no action upon them 
even after they had been exposed to it for 15 days; 2 per cent. 
slightly retarded their growth, but it did nothing more; 8 per 
cent. killed the spores in 7 days; 4 per cent. in 8 days; and 6 
per cent. in 1 day. 

This comparatively slight action of carbolic acid on spores 
and the long time that it requires to destroy them show that it 
cannot be relied upon as a universal disinfectant. But it has 
nevertheless great power in destroying microzymes which have 
not formed spores. 

The fresh blood of an animal which has died from anthrax 
contains only bacilli and no spores. When it is mixed with its 
own bulk of a 1 per cent. solution of carbolic acid, it can very 
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soon afterwards be injected into an animal without producing 
any marked symptoms. A 4 per cent. solution will not do this, 
so that the limit lies between °5 and -25 per cent. of the mixture 
(v. p. 97). 

The action of carbolic acid on other fully-developed microzymes, 
or on the spores, is almost the same as on the anthrax bacilli. 

The following table gives the result of Koch’s experiments 
with other substances, the figures indicating the number of 
days during which the spores had been submitted to the action 
of the antiseptic previous to cultivation. The black-faced figures 
indicate that the spores were destroyed, and their germination 
ae by exposure to the disinfectant for that number of 
days; a * indicates that their vitality was diminished, and that 
the aa from them was scanty; a f Indicates that their growth 
was retarded; *t that it was both scanty and retarded. The 
disinfectants are divided into three groups. The first contains 
the group of fluids; the second of solutions in water; and the 
third of solutions in alcohol, ether, or oil. 


Groce J].—FLUIDS. 


Distilled water . 7 15 20 35 90 

Alcohol (absolute) 1 38 65 10 12 20 30 40 50 65 110 
Alcohol (1 to 1 of watcr) 1 38 20 30 40 50 65 110 
Alcohol (1 to 2 of water) 1 3 20 30 40 650 65 110 
Ether 1 65 8* 380 

Acetone 2° Soe 

Glycerine . 1 383 10 20 30 40 50 65 110 
Butyric acid 1 6 

French salad oi) » 380 90 

Bisulphide of carbon 1 6 10 20 

Chloroform 1 38 10 20 100 

Benzol 1 5 10 20 

Petroleam ether 1 #5 

Turpentine oil 1* 6 10 


Grove II.—SOLUTIONS IN WATER. 


Chlorine water (freshly made) . ] 5 

Bromine (2 p. c. in water) 1 5 

Iodine water (1 in 7,000) . 1 

Hydrochloric acid (2 p. c. in water) . 1 5 10 
Ammonia 1 5 10 
Ammonium chloride 5 p. c. in water) L 5 10 25 
Common salt (saturated solution) 1 5 10 20 0 
Calcium chloride (saturated solution). 1 5 20 40 
Barium chloride (5 p. c. in water) 5 10 45 100 
Ferric chloride (5 p. c. in water) 2t 6 

Potassium bromide (5 p. c. in water) 6 10 25 
Potassium iodide (5 p. c. in water) 5 10 25 80 
Corrosive sublimate (1 p. c. in water) 1 2 

Arsenic (1 p. c. in water) . ‘ : 1 6 10 

Lime water , d 10 1b*' = 20*+ 
Chloride of lime (6 p. c. in water) If 2*t 

Sulphuric acid (1 p. c. in water) 1 8 10* 20* 
Zino ee (5 p. o. in water) : sk 5* 10* 

Copper sulphate (5 p.c. in water). ‘ sk 5* 10* 
Ferrous sulphate (6 p. c. in water) : . 2 6 

Sulphate of aluminium (6 p. c. in water) . 1 5 12 
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Alam (4 p.c.in water) . . ; 
Potassium chromate (5 p. c.in water) . 
Potassium bichromate (5 p. c. in water) . 
Chrome alum (5 p. c. in water) ‘ ; 
Chromio acid (1 p. c. in water) ‘ ; 
Potassium permanganate (5 p. c. in water) 

Do. do. (1 p. c. in water) 
Potassium chlorate (5 p. c. in water) 
Osmic acid (1 p. c. in anal P F ; : 
Boracic acid (5 p. c. in water) not quite dissolved 
Borax (5 p.c.in water) .,  . : : ; 
Sulphuretted hydrogen water . 
Ammonium sulphide : 
Oil of mustard with water 
Formic acid (sp. gr. 1°:120) 
Acetic acid (5 p. c. in water) 
Potassium acetate (saturated solution) 
Lead acetate (5 p. c. in water) . 
Soft (potash) soap (2 p. c. in water) . 
Lactic acid (5 p. c. in water) . 
Tannin (5 p.c. in water) . : 
Trimethylamine (5 p. c. in water) 
Chloropicrin (5 p. c. in water) 
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Benzoic acid (saturated solution in water. 90 
Benzoate of sodium (5 p. c. in water) ; : 5 10 
Cinnamic acid (2 p. c. in water 60 and alcohol 

40 parts). , ; ' : , 5 10 
Indol (in excess in water) . 10 25 RO 
Skatol (in excess in water) 10 25 80 
Leucin (} p. c. in water) . : ‘ ‘ 10 
Quinine ‘. p.c.in water and 40 alcohol 60 parts) 1*t sg 
Quinine (1 p. c. in water with HCl) . : . 1 10 

Group III.—SOLUTIONS IN ALCOHOL, OR ETHER, OR OF. 

Iodine (1 p. c. in alcohol) é : : ~ 4i* 2° 
Valerianic acid (5 p. c. in ether) ae | 5 
Palmitic acid (5 p. c. in ether) . 1 5 
Stearic acid (5 p. c. in ether) 1 5 
Oleic acid (5 p. c. in ether) 1 5 
Xylol (5 p. c. in alcohol) . 1 5 30 50 90 
Thymol (5 p. c. in alcohol) : 1 6 10 15 
Salicylic acid 0 p. c. in alcohol) 1 6 10 15 
Salicylic acid (2 p.c.in oil) . ; : . 6 10 20 80 
Oleum animale (Dippel’s oil, 5 p.c.in alcohol) 1 5 12 
Oleum menthe piperite# (5 p. c. in alcoho!) 1 5 12 


From this table it appears that the ordinary method of sepa- 
rating between formed and unformed ferments by precipitation 
with alcohol and solution in glycerine cannot be relied upon as a 
trustworthy means of separating them, since neither alcohol nor 
glycerine destroys the activity of formed ferments. 

It is remarkable that ether and turpentine oi!, which are both 
ozone carriers, should have such a marked action in comparison 
with other fluids. This is in harmony with some recent observa- 
tions of Paul Bert and Regnard, who found that oxygenated water 
in sufficient quantity destroys the bacteria of anthrax. 

The spores of anthrax bacilli resist in an extraordinary way 
the action of certain substances which usually are fatal to life, as 
hydrochloric acid (2 per cent.), salicylic acid (1 per cent.), con- 
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centrated solutions of chloride of sodium, chloride of calcium, 
metallic solutions, borax, boric acid, chloride of potassium, 
benzoic acid, benzoate of sodium, cinnamic acid, and quinine. 

Action of Drugs on the Development and Growth of Bacilli.— 
In order to test the action of disinfectants on the development and growth 
of bacteria, Koch put into a number of small watch-glasses, or rather 
crystallisation-glasses with flat bottoms, a few drops of blood-serum, or a 
solution of extract of meat and peptone, mixed with varying quantities of 
the disinfectant. Into each of these a silk thread, which had been dipped 
in the fluid containing bacteria and dried, was placed. In one glass serum 
alone, without any disinfectant, was placed, in order to ascertain, by com- 
parison with the growth which takes place in it, how the disinfectant in the 
vther glasses had interfered with the growth of the bacilli. 


In experiments of this sort a difference was found between 
anthrax bacilli and other microzymes. A dilution of carbolic 
acid, 1 in 1,250 and 1 in 850, sufficed to prevent the growth of 
anthrax bacilli, while a strength of 1 in 500 was required to 
prevent the growth of others. 

Other species are therefore more resistant than anthrax 
bacilli to the action of carbolic acid. The following table shows 
the strength of various disinfectants required to hinder or entirely 
prevent the development of anthrax bacilli :— 


Solution Minders Prevents 
Iodine. : : : 1 to 5,000 ‘ : — 
Bromine . 1 to 1,500 4 : _~ 
Chlorine . 1 to 1,500 . ‘Z — 
Osmic acid 1 to 1,500 i ; — 
Permanganate of potassium 1 to 3,000 , : — 
Corrosive sublimate . 1 to 1,000,000 : ‘ 1 to 300,000 
Allyl alcohol ; 1 to 167,000 : : — 
Oil of mustard . , 1 to 330,000 ‘i ; 1 to 33,000 
Thymol . 1 to 80,000 ‘ : — 
Peppermint oil. 1 to 33,000 ; : — 
Oil of turpentine 1 to 75,000 ‘ . —_ 
Oil of cloves. ; 1 to 5,000 : - — 
Arsenite of potassium 1 to 100,000 ; : 1 to 10,000 
Chromic acid . : 1 to 10,000 : : 1 to 5,000 
Picric acid ; : 1 to 10,000 F ‘ — 
Hydrocyanic acid . 1 to 40,000 2 7 1 to 8,000 
The following are about the same strength as carbolic acid :— 

Fluid Hinders Prevents 
Boric acid ‘ , - 1 to 1,250 5 ; 1 to 800 
Borax - P : E 1 to 2,000 5 $ 1 to 700 
Hydrochloric acid. : 1 to 2,500 ; ; 1 to 1,700 
Salicylic acid . ‘ ; 1 to 3,300 ‘ ‘ 1 to 1,500 
Benzoic acid. ‘ , 1 to 2,000 : é : — 
Camphor . " ‘ : 1 to 2,500 , . — 
Kucalyptoel : . 1 to 2,500 ; é — 
Soft soap . ‘ ‘ , 1 to 500 ‘ : 1 to 5,000 
Quinine. .  . SS. Ss to 880 » «~~ 1 to 625 
Hydrate of chloral . ; 1 to 1,000 : A — 
Chlorate of potassium =. 1 to 260 . : — 
Acetic acid : : ‘ 1 to 250 ‘ : — 
Benzoate of sodium . 1 to 200 — 
Alcohol 1 to 100 ‘“ 1 to 12°5 
Acetone . ; , P 1 to 50 No action i —_ 
Chloride of sodium . * 1 to 64 ‘ ‘ _— 
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Influence of the Solvent.—Although a 5 per cent. solution 
of carbolie acid in water has a well-marked destructive action on 
the spores, and a strong destructive action on fully-developed 
anthrax bacilli, a solution of the same strength in oil or alcohol 
has not the least disinfectant action. A similar influence with 
regard to iodine is observable in the previous tables. 

Effect of the Fluid with which Disinfectants are mixed. 
—This is sometimes yery marked, especially in the case of free 
iodine, bromine, or chlorine. These in watery solutions are 
powerful disinfectants, but when mixed with fluids which contain 
alkalies, e.g. blood-serum, they are converted into bromides, 
iodides, and chlorides, and their action is very greatly diminished. 
The action of corrosive sublimate, however, and of ethereal oils 
is not altered. 

Influence of Temperature on the Action of Antiseptics.— 
The action of antiseptics is greatly increased by a high tempera- 
ture. Spores of anthrax bacilli exposed to the vapour of carbolic 
acid at 15°-20° C. remain unchanged even after 45 days’ expo- 
sure. When exposed to the vapour of carbolic acid at a tem- 
perature of 55° C. the case is very different. Half an hour’s 
exposure does not seem to harm them at this temperature, but 
many are destroyed by an exposure of an hour and a half, and 
very few will stand 3 hours’ exposure, so that probably an exposure 
of 5 or 6 hours would destroy the whole of them. 

Alterations in Bacteria by Heat and Soil.—By careful 
cultivation through successive generations of a slip taken from 
a wild fruit-tree, the chemical processes of growth may be so 
modified in it that the fruit will lose its acrid character and 
become edible and pleasant. What is true of higher plants is 
true also of lower in this respect, and bacilli are much modified 
by the conditions under which they are cultivated; for example, 
Pasteur has found that the bacilli of anthrax develop and multiply 
in beef-tea best at 25°-40° C. Their development is retarded at 
lower or higher temperatures than these, and is completely ar- 
rested at 15° or 45° C. When cultivated at a temperature where 
development occurs with difficulty, such as 42°~48°, the bacilli 
no longer form resting spores, but only grow into long threads. 

Fresh bacilli injected into an animal rapidly cause death 
from anthrax, but the longer they have been previously kept at 
this high temperature the more does their virulence decrease, 
and at the end of four or six weeks they die. 

When some of the first crop of bacilli are put into fresh beef- 
tea, the second crop retains the degree of virulence of the first, 
and the third crop taken from the second, and again grown in 
fresh beef-tea, has exactly the same morbific power, and so on. 

When the bacilli are cultivated at 35°, the microzymes not 
only multiply quickly, but they form spores of a definite degree 
of virulence, and these spores may be kept unaltered for years in 
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sealed tubes, whereas the threads of developed bacilli die when 
air is excluded. 

When an animal is inoculated with anthrax bacilli whose 
virulence has been diminished by cultivation at a high tempe- 
rature, they produce merely temporary illness instead of death. 
By the growth of these non-virulent bacteria in the body, its 
constitution appears to undergo some alteration, and virulent 
bacteria subsequently injected have a much less powerful action 
on it. If the first injection be made with bacteria having a very 
slight amount of virulence, the animal may still die if injected a 
second time with virulent bacteria, but if inoculated first with 
non-virulent bacteria and a second time with bacteria rather 
more powerful, a slight disturbance is produced by each inocu- 
lation, and a subsequent injection of virulent bacteria no longer 
causes death. 

The changes which are produced by inoculation with modified 
anthrax or with vaccine matter in the blood and tissues, although 
probably very slight, are sufficient to confer on the organism 
immunity from further infection. This is usually permanent, 
although the immunity may diminish with the course of years, 
unless the advancing age of the animal in itself tends to lessen 
its liability to infection. 

A similar immunity against infection with different bacilli is 
sometimes conferred by age. Thus young dogs are easily infected 
with anthrax, but old ones are not. 

A difference of species also confers immunity. Thus rats 
and field-mice are not lable to infection with anthrax, while 
house-mice are highly so. Algerian sheep also resist infection 
with anthrax, while French sheep do not. 

The experiments of Cash seem to show that it may be possible 
by the action of drugs to alter the blood and tissues in such a 
way as to render the animal proof against infection by pathogenic 
bacteria ; for he has found that by the continued administration 
of minute doses of corrosive sublimate to animals he can render 
them capable of resisting the lethal effects of anthrax subse- 
quently inoculated.' This is a direction in which further research 
is likely to yield interesting results. 


Possible Identity of Different Forms of Bacteria. 


It has already been mentioned that we are not quite certain 
whether all the species, genera, or even orders of bacteria are 
natural divisions, or whether the same organism under various 
conditions of nutrition and development may not present such 
different appearances as to be included in different orders and 


' Cash: Proceedings of the Phystological Society, Dec. 12, 1885. Journal of 
Physiology, vol. vii. 
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under different names. Yet this is a matter of very great im- 
portance in regard to the causation of disease, for if it be true 
that organisms which are usually innocuous may undergo an 
opposite process to that which occurs in anthrax bacilli by cul- 
tivation, and may in certain conditions of soil be changed from 
innocuous into pathogenous forms, we can understand how 
diseases may appear to originate de novo. 

It has been stated by Naegelithat bacteria may be so modified 
by cultivation as to form entirely different fermentative products. 
Thus he says that the bacterium which produces lactic acid 
fermentation in milk may be changed by cultivating it in extract 
of meat and sugar, so that it will no longer produce a lactic but 
an ammoniacal decomposition in milk. He considers also that 
innocuous may be transformed into virulent bacteria, and back 
again into an innocuous form, and Buchner thinks that he has 
succeeded in transforming the ordinary hay-bacillus (bacillus sub- 
tilis) into anthrax bacillus by cultivating it for a number of 
generations in Liebig’s meat extract, peptone, and sugar. This 
observation is denied by Klein! and others, but observations 
which partly support Buchner and partly Klein have been made 
by F. Kohler,? who finds that while the ordinary hay-bacillus 
(bacillus subtilis) is not altered in its appearance by repeated 
cultivations, it acquires a progressive virulence which renders it 
so fatal to animals as to resemble the anthrax bacillus in its 
deadly properties. 

H. C. Wood and Formad® have also come to the conclusion 
that the micrococci found in diphtheria resemble those on furred 
tongues in all respects excepting in their greater tendency to grow. 
When cultivated successively, they lose their contagious power 
and grow less readily. These authors, therefore, consider that 
circumstances outside the body are capable of converting the 
slower growing or common micrococcus into the rapidly growing 
micrococcus of diphtheria, which, when cultivated again, reverts 
to the common type. 

Action of Bacteria and their Products on the Animal 
Body.—When bacteria are injected into the animal body, they 
produce different effects according to the original nature of the 
bacteria or bacilli, the conditions under which they have been 
cultivated, and the quantity introduced. There is probably 
another factor of no less.importance, which, however, still re- 
quires to be investigated, viz. the condition of the body (p. 97) 
into which they are introduced. In considering the effect of an 
injection into the living body of a solution containing bacilli, we 
must be careful to distinguish between the effect of the bacilli 
themselves, after their introduction into the circulation, upon the 

' Klein, Quarterly Journ. of Microscopic Science, Jan. 1888. 


* Inaugural Dissertation (Gottingen), 1881. 
* National Board of Health Bulletin, Supplement No. 17, Jan. 21, 1882. 
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tissues and organs of the body, and the effect of the substances 
which they have already formed in the solution before their 
injection. 

We must distinguish between those two things in the same 
way a8 we would have to distinguish between the effects of the 
particles of the yeast-plant and the effects of the alcohol which 
it had formed, if we were to inject a solution in which yeast was 
growing into the veins of an animal. The yeast or the bacteria 
would have one effect upon the animal, the alcohol or the septic 
products of the bacteria would have another. 

Solutions of putrid organic matter containing numerous 
‘bacteria cause high fever and often death. 

The course of the fever depends on the specific nature of the 
bacteria, e.g. septic bacteria, anthrax bacilli, &c. 

It is difficult at present to ascertain exactly how far all the 
following diseases are due to the presence of microbes or their 
products ; but it has been found that micrococci cause erysipelas, 
acute necrosis, gonorrhea, gonorrheal ophthalmia, contagious 
ophthalmia, ophthalmia neonatorum, and are present in pyzemia, 
puerperal fever, ulcerative endocarditis, infective myositis, and 
contagious pneumonia. When malignant cedema or traumatic 
gangrene occur, bacilli are usually found. Micrococci are also 
supposed by some to be the cause of vaccinia and of diphtheritic 
inflammation. The bacillus anthracis produces anthrax ; bacillus 
septiceemis, blood-poisoning; bacillus malarie, ague and mala- 
rious diseases; bacillus tuberculosis, phthisis; bacillus leprae, 
leprosy ; and another bacillus is the cause of glanders. In re- 
lapsing fever the spirocheta Obermeyeri is found in the blood, 
and is probably the cause of the disease. 

Alkaloids formed by Putrefaction. Ptomaines.—From 
decomposing organic matter substances can be separated which 
have all the characters of alkaloids. 

The alkaloids produced by putrefaction are usually known 
by the name of ptomaines. It was at one time supposed that 
they were different in their chemical nature from the alkaloids 
which occur in plants, and they were supposed to have a much 
greater reducing power than the latter. It was therefore pro- 
posed to distinguish between ptomaines and other alkaloids by 
the addition of potassium ferricyanide: if the alkaloid changed 
this into ferrocyanide, so that a precipitate of prussian blue was 
obtained on the addition of ferric chloride, it was supposed to 
belong to the class of ptomaines; whereas non-reduction was 
supposed to show that it belonged to the vegetable alkaloids. 
It was soon found, however, that this test was not trustworthy, 
for such important alkaloids as morphine and veratrine produced 
reduction. Later researches, especially those of Brieger, have 

-shown that some at least of the so-called ptomaines are identical 
with vegetable alkaloids. 
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We may indeed now regard alkaloids as products of albu- 
minous decomposition, whether their albuminous precursor be 
contained in the cells of plants and altered during the pro- 
cess of growth, or whether the albuminous substances undergo 
decomposition from the presence of microbes, either outside or 
inside the animal body, or by the simple process of digestion by 
unorganised ferments such as pepsine. 

The alkaloidal products formed by the putrefaction of albu- 
minous substances, vary according to the stage of decay at which 
they are produced. At first the poisonous action of these pro- 
ducts may be slight. As decomposition advances, the poisons 
become more virulent ; but after a longer period they appear to- 
become broken up and lose to a great extent their poisonous 
power. 

Muscarine, which is the poisonous alkaloid of some mush- 
rooms, has been made synthetically by Schmiedéberg and Har- 
nack from choline; and Brieger has obtained from decomposing 
albuminous substances several well-defined chemical bodies— 
dimethylamine, trimethylamine, triethylamine, ethylenediamine, 
choline, neurine, neuridine, muscarine, gadinine, cadaverine, 
putrescine, saprine, and mydaleine, as well as some substances to 
which he has given no name. Muscarine, neurine, and choline 
all have a similar action, their power diminishing in the order 
just mentioned, choline being much weaker than the other two. 
They all produce salivation, diarrhea, vomiting, dyspneea, para- 
lysis, and death. Muscarine and neurine in frogs produce com- 
plete stoppage of the heart in diastole; in mammals they only 
weaken its action. Neurine, cadaverine, putrescine, and saprine 
have no marked physiological action; but one alkaloid which 
Brieger has isolated from human cadavers in an advanced stage 
of decomposition appears to affect the intestine, causing enormous 
peristalsis, continuous diarrhea, lasting for days, and extreme 
weakness. Mydaleine, obtained from a similar source, is interest- 
ing, inasmuch as it causes a rise of temperature ; for frequently 
we find in cases of acute disease that the rise of temperature 
coincides with the constipation, and is removed by purgation, so 
that the question arises how far the rise of temperature in such 
cases may be due to the absorption of poison from the intestine. 
Mydaleine causes dilatation of the pupil, enormous secretion of 
tears, saliva, and sweat, vomiting, diarrhcea, paralysis, convulsions, 
twitching, dyspnoea, coma, and death. 

Sepsine, which was isolated by Bergmann and Schmiedeberg 
from putrefying yeast, causes vomiting, diarrhea, and bloody 
stools; but Nicati and Rietsch' have produced choleraic symptoms 
in animals by cultivations of Koch’s comma bacillus from which 
the organisms themselves had been removed; and somewhat. 





’ Compt. rend., xc. 928, 
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similar results were obtained several years ago by Lewis and 
Douglas Cunningham with cholera stools in which any organisms 
present had been destroyed by boiling. 

The extract from putrefied maize has a tetanic and narcotic 
action, which appears to be due to two different substances. 
These are not present in the same proportion, so that sometimes 
the tetanising action, and at other times the narcotic action, is 
most marked. 

Another alkaloid, resembling atropine in its action, has been 
separated by Sonnenschein and Zuelzer from decomposing animal 
matter; and this has also been found in the bodies of persons 
dying from typhus fever. 

Another which resembles curare in its action has been separated 
by Guareschi and Mosso! from putrefying brain. 

Another substance causing tetanic symptoms has also been 
obtained from animal matter. 

Leucomaines.—Gautier, to whom much of our knowledge 
regarding alkaloids produced by albuminous decomposition is 
due, has given the name of leucomaines to alkaloids which are 
not produced by putrefaction due to bacteria, but are formed by 
the decomposition of albuminous matters in the normal processes 
of waste in the living animal tissues. Amongst these he reckons 
various substances formed in muscles and allied to xanthine and 
creatine.’ 

Brieger has shown that during the digestion of fibrin by 
pepsin an alkaloid has been formed, to which he gives the name 
of peptotoxin. : 

Absorption and Elimination of Ptomaines and Leuco- 
maines.— It is probable that a considerable production of alkaloids 
takes place in the intestine, both when the digestive processes 
are normal and more especially when they are disordered ; at the 
same time alkaloids are being formed in the muscles, and pos- 
sibly also in other tissues. Were all the alkaloids to be retained 
in the body, poisoning would undoubtedly ensue, and Bouchard 
considers that the alkaloids formed in the intestine of a healthy 
man in twenty-four hours would be sufficient to kill him if they 
were all absorbed and excretion stopped. He finds that the 
poisonous activity of even healthy human feces is very great, 
and a substance obtained from them by dialysis produced violent 
convulsions in rabbits. When the functions of the kidney are im- 
paired, so that excretion is stopped, uremia occurs, and Bouchard 
would give the name of stercoremia to this condition, because he 
believes it to be due to alkaloids absorbed from the intestines. 
He also thinks that the nervous disturbance which occurs in 
cases of dyspepsia is due to poisoning by ptomaines. That 


' Les Ptomatnes, Turin, 1888. 
* Sur les alcaloides dérives de la destrusticn bactérienne ou physiologigue des 
animauc. Paris: G. Masson. 1886. 
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alkaloids are excreted by the urine has been shown by Bocci, 
who has found in the urine a substance having an action like 


that of curare. 


Effect of Drugs on the Action of Bacteria in the Animal 
Body. 


So long as bacterfa are outside the body, we may use drugs: 
of any strength we please to destroy them, but the case is quite 
different when they have once gained entrance and are no longer 
outside but inside the body, because then the nature of the drug 
and the amount we can employ is limited by its effect on the 
organism itself, and we cannot administer very large doses of 
antiseptics lest we should injure or kill the patient at the same 
time that we destroy the bacteria which are causing the disease. 
All that we can hope to do is to turn the scale, if possible, in 
favour of the organism in the struggle for existence between the 
cells which compose it and the bacteria which have invaded it 
(vide pp. 86 and 89). 

Our hope of doing this rests on the fact that drugs which 
may be injurious both to the tissue and to the bacteria are not 
equally so to each. Thus excess of temperature is injurious to the 
organism, but it is also destructive to bacteria; and, as Fokker ' 
has pointed out, the febrile reaction which occurs on the intro- 
duction of bacteria into the blood may be a means of destroying 
the microbes and preserving the animal. There is often a germ 
of truth in apparently foolish plans of treatment, and the old 
practice of treating scarlet fever, small-pox, and measles by warm 
drinks, hot rooms, and abundant clothing may have been a blind 
effort to aid the natural processes of cure, just as the irritating 
ointment of the Middle Ages seems to have been an attempt at 
antiseptic surgery. The extraordinary destructive power of cor- 
rosive sublimate, and the fact that it continues to act in blood- 
serum just as it does in distilled water, seem to indicate that 
it might be used to destroy bacilli in the body, especially as 
Schlesinger has found that it may be injected subcutaneously 
into rabbits and dogs daily for several months without doing 
them any harm, even in doses of 5 milligrammes, 1 cc. of a 4 per 
cent. solution. Koch’s experiments on this point, by the adminis- 
tration of sublimate after inoculation with anthrax, led to a 
negative result, the animals inoculated with anthrax dying of the 
disease, notwithstanding the injection of the sublimate. On the 
other hand, Cash has succeeded in preventing death from anthrax 
by administering corrosive sublimate for some time previous to 
inoculation (p. 97). 

The extraordinary effect of allyl alcohol, and the less power- 





' International Medical Congress, 1881. 
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ful but still great action of ethereal oils, indicate, however, that 
we may look forward with hope to the discovery of some organic 
substances which may so hinder the development of bacteria in 
the body after their inoculation, as to allow of their gradual de- 
struction in the organism, and prevent the sickness or death 
which they would otherwise have occasioned. 

In relation to this, the observations of the late Dr. W. Farr 
in his Report are very interesting: ‘ Alcohol appears to arrest 
the action of zymotic diseases, as it prevents weak wines from 
fermenting ; like camphor, alcohol preserves animal matter—this 
is not now disputed. But may it not do more? May it not 
prevent the infection of some kinds of zymotic disease ?’ 

Experiments have shown that alcohol itself has but a slight 
power in destroying bacilli, but it 1s possible that even the slight 
traces of the ethers which are present in wine or spirits may 
have some beneficial action in cases of septic poisoning. 


Antiseptics, Antizymotics, Disinfectants, Deodorizers. 


These classes of remedies are often confounded together. It 
is well, however, to distinguish their meanings :— 

Antizymotics are remedies which arrest fermentation. 

It has already been mentioned (p. 78 et seq.) that fermentative 
processes may depend upon either enzymes or organised ferments, 
and that organised ferments may be subdivided into several classes, 
such as those consisting of yeast, innocuous bacteria, and patho- 
genic bacteria. 

The class of antizymotics includes all substances which arrest 
fermentative processes due to these bodies. It contains two sub- 
classes: antiseptics and disinfectants. 

Antiseptics are remedies which arrest putrefaction. They 
do this by preventing the development, or completely destroying 
the bacilli on which septic decomposition depends. 

Disinfectants are remedies which destroy the specific poisons 
of communicable diseases. Many of those poisons, perhaps all 
of them, belong to the class of microbes, and so disinfectants 
may be regarded as a sub-class of antizymotics. 

Deodorizers or deodorants are remedies which destroy dis- 
agreeable smells. Such smells often accompany the decomposi- 
tion of various organic substances, which septic organisms cause. 
These foul-smelling products may be injurious to health in them- 
selves by acting as poisons; but they are not to be confounded 
with the bacteria which produce them. Moreover, the disagree- 
able nature of the smell is not always to be relied upon as an 
index of its poisonous nature. M. Gustav le Bon made some 
experiments with hashed meat and water, over which he put 
some small animals. As the meat decomposed, the liquid teemed 
with organisms, was very fatal when injected into an animal, 
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and emitted a very foul smell, which, however, did not seem to 
be very injurious. Afterwards the organisms present in the 
liquid died, and the foul smell became much less disagreeable ; 
but the emanations from the liquid appeared to become much 
more poisonous, although the liquid itself, when injected into an 
animal, had no longer the same virulent power as at first. 

Uses of Antiseptics.—Antiseptics are employed externally 
in order to destroy microbes before their entrance into the body, 
and are administered internally with a like object, or for the 
purpose of at least preventing the free development and multi- 
plication of the microbes. 

They are employed externally in surgical operations, with 
the object of destroying any organisms which might find a nidus 
in the wound, and there give rise to the formation of poisonous 
substances. Both these substances and the bacteria themselves 
will not only have an injurious local action in the wound, but by 
undergoing absorption may prove injurious or fatal to the or- 
ganism as a whole. The antiseptic plan of treatment has been 
empirically practised in a limited manner for a very long period 
without its principle being recognised : for the well-known Friar’s 
balsam has antiseptic properties. It is to Lister that we owe 
the introduction of such a mode of treatment, not based upon 
mere empiricism, but upon scientific knowledge. The reason 
why it had fallen into disuse probably was that some of the anti- 
septic substances used for dressing wounds in the Middle Ages 
were irritants as well as antiseptics. Those who employed them 
did not know the reason why they were beneficial, and supposed 
that their virtue was due to their irritating properties. The oint- 
ments were accordingly made more and more irritating: and 
thus more harm than good was done, until they were discarded 
by Ambrose Paré. The antiseptic most commonly employed is 
carbolic acid. Not only are all the instruments to be employed 
disinfected by a watery solution, but the operation itself is con- 
ducted under a spray of the dilute acid, so as to render innocuous 
any organisms which may be present in the air. The wound 
is then covered with an antiseptic dressing. Whenever this 
requires to be removed it must always be done under the spray. 
The reason of these great precautions is obvious: if any germs, 
however few, gain an entrance they will soon multiply and prove 
as deadly as a great number, the only difference being one of time. 

The great danger which may arise from an exceedingly 
minute portion of septic matter renders great caution necessary 
on the part of those who might, by a little indiscretion, convey it 
from one to another. Thus a number of years ago a medical 
man was nearly driven mad by an epidemic of puerperal fever 
which he had in his practice: one patient dying after the other. 
In order to get rid of any infection, he burnt all his clothes and 
went away for three months. During his absence everything 
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went well, On his return the epidemic again broke out: on 
careful investigation he found the only thing he had forgotten to 
burn was his gloves, and these had acted as a reservoir of in- 
fection. The hands, imperfectly cleansed in the first instance, 
had conveyed the septic matter into the gloves, and there it re- 
mained, re-infecting the hands every time the gloves were put on. 
In the same way a thermometer may prove a cause of continual 
infection unless the thermometer be carefully washed, and, if 
necessary, disinfected, each time it is used and before it is put 
into the case. In a similar manner it has been found that 
gonorrheeal matter may remain in the vagina and infect several 
persons without the woman herself ever suffering. One of the 
best antiseptics for disinfection in such cases is permanganate of 
potassium. This may be used to wash out abscesses, if there 
is any fear of danger from absorption of carbolic acid; and also 
as a lotion for ulcers or wounds about the mouth, the urethra, 
or anus, where the carbolic acid might be too irritating; as is 
evident from Koch’s experiment, however (vide p. 92), a solution 
of the strength ordinarily used—one per cent., i.e. four grains to 
the ounce—is not sufficient to destroy the septic organism, 
although one of five times the strength will do so. 

Another way in which septic poisoning may be produced is 
by the introduction of a catheter into the bladder, where this 
cannot be completely emptied naturally on account either of 
paralysis, enlarged prostate, or stricture. So long as the con- 
tents of the bladder have not come in contact with any foreign 
matter they may remain in the bladder for some time without 
undergoing decomposition, but if a dirty catheter should be 
passed, and thus a few organisms introduced into the bladder, 
decomposition may set up in the urine and septic poisoning 
ensue. A solution of carbolic acid in oil is sometimes trusted 
to for the disinfection of catheters, but, as Koch’s experiments 
(p. 96) show that such a solution has little or no antiseptic 
power, the catheters should be disinfected by a strong solution 
of carbolic acid in water, and afterwards oiled before their 
introduction. 

The use of antiseptics internally is limited by the resistance 
of the organism itself, as already mentioned (p. 102). In the 
stomach antiseptics are used for the purpose of preventing decom- 
position, and by thus lessening the production of irritating pro- 
ducts they diminish irritation of the stomach and arrest vomiting. 
Those which are chiefly employed for this purpose are creasote, 
carbolic acid, sulpho-carbolates, salicylic and sulphurous acids. 
In the intestine antiseptics are useful in arresting putrefaction, 
and thus preventing the harm caused locally to the intestine 
by the products of decomposition as well as the injury due to 
their subsequent reabsorption. They therefore tend to check 
diarrhea and dysentery. It is probably to its antiseptic action 
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that corrosive sublimate owes its curative power in cases of in- 
fantile dysentery, and it is not improbable that the beneficial 
action of calomel is due to a similar action, for it has been found 
by Wassilieff greatly to retard the decomposition due to low 
organisms. 

The beneficial action of mercurials in such cases may be 
partly due to their antiseptic power not being as greatly diminished 
by admixture with facal matters as that of other antiseptics. 
After absorption into the blood, antiseptics are chiefly employed in 
febrile conditions, in order, if possible, both to lessen the growth 
of the septic organism and to remove the danger to the individual 
which the fever itself would occasion. The principal antiseptics 
used for this purpose are alcohol, eucalyptol, quinine, salicin, 
salicylic acid, and salicylates. Carbolic acid and creasote can 
hardly be used, as their action on the organism is too poisonous, 
but hydroquinone, cresotinic acid, kairin, pyrocatechin, anti- 
pyrin, and resorcin are not markedly poisonous, and are anti- 
pyretic. They may thus be useful, and antipyrin is now largely 
employed (vide also Antipyretics). Eucalyptol has sometimes 
appeared to me to be more beneficial in cases of septic poisoning 
than quinine ; at any rate, I have seen patients recover under its 
use who had not been benefited by quinine. 

Disinfectants.—These are generally employed in order to 
destroy the germs of disease in the excreta of a patient suffering 
from an infectious disease, or those germs which may be adhering 
to articles of clothing or to furniture or to the walls of a room in 
which thé patient has been lying. Probably the most efficient 
and generally applicable to articles of clothing is heat. The heat 
employed is usually from 230° to 250° F., but as a general rule 
it should be as hot as the fabrics will bear without injury, and 
should be continued as long as is necessary to raise the central 
parts of the articles to be disinfected to the temperature of the 
chamber in whichthey are placed. Asthe presence of moisture aids 
the destructive action of heat upon septic organisms, superheated 
steam appears to be the best disinfectant under ordinary circum- 
stances. The only disinfectant that seems to be really trust- 
worthy for destroying septic organisms when it is simply washed 
over them is corrosive sublimate: even in a dilution of one to a 
thousand it appears to destroy microzymes and their spores by a 
single application for a few minutes. 

Deodorizers.—Deodorizers are mainly strong oxidizing and 
deoxidizing substances, as chlorine and its oxides, sulphurous 
acid, nitrous acid, ozone, peroxide of hydrogen, permanganate of 
potassium. Charcoal, in addition to oxidizing, absorbs and con- 
denses the foul-smelling gas. Those which are most commonly 
used as deodorizers for the air of rooms are chlorine or its oxides 
set free from chlorinated lime. 

For removing smells from the hands, carbolic acid is to be 
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preferred to others, and for deodorizing fecal matters, perman- 
ganate of potassium, carbolic acid, or charcoal.’ A mixture of 
eight or nine parts calcined dolomite (magnesia and lime) with 
one or two of peat or wood charcoal is not only an excellent 
deodorizer, but increases the value of the feecal matters as manure. 


Antiperiodics. 


These are remedies which lessen the severity or prevent 
the return of attacks of certain diseases which tend to recur 
periodically. 


The chief of these are :— 


Cinchona bark and its alkaloids :— 


Quinine. Arsenic. 
Cinchonine. Salicylic acid. 
Quinidine. Salicylates. 
Cinchonidine. Salicin. 


Bebeeru bark and its alkaloid :— 
Bebeerine. Eucalyptol. 


Action.—The mode in which antiperiodics act is not at 
present definitely ascertained, nor indeed is the pathology of 
the diseases which they prevent. Remittent fever, however, has 
been shown to depend upon the presence of a spirillum in the 
blood, and there is considerable evidence for considering that 
malarious conditions are connected with the presence of a bacillus. 
The periodical return of the attacks in such diseases would ap- 
pear, then, to be associated with the growth of successive crops 
of these protophytes, and the action of antiperiodics might be 
explained by supposing that they interfere with the development 
of these pathogenic organisms. 

Uses.—Quinine and cinchona bark are often regarded as 
almost specific in the various affections due to malarious poison- 
ing, 1.e. intermittent fevers, periodic headaches, neuralgias, etc. 
In tropical remittent fever of malarious origin, quinine is also 
the best remedy we possess. It must be given in very large doses, 
however, and is less certainly curative than in intermittent fever. 
The other cinchona alkaloids have a similar action to quinine, 
but are not quite so powerful : they, as also quinine, may be used 
as prophylactics in order to prevent the recurrence of ague in 
persons travelling through or living in malarious districts as 
well as for the purpose of curing malarious conditions already 
present. 

Arsenic is sometimes even more powerful than quinine, but as 
a rule it answers best in malarious conditions which are some- 
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times known as masked or latent malaria, and which manifest 
themselves in ‘neuralgia and nervous or digestive disturbance 
rather than in well-marked ague fits. 

Adjuncts.—Emetics and purgatives aid the action of anti- 
periodics, and sometimes, indeed, can replace them and cure ague 
without their aid. Antiperiodies rarely succeed if the functions 
of the liver are disturbed unless they are aided by emetics or 
purgatives, and especially by cholagogues. 
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CHAPTER IV. 
ACTION OF DRUGS ON INVERTEBRATA. 


Tue study of the action of drugs on invertebrata has not been 
carried out methodically to any great extent, but it offers a very 
promising field for investigation, and probably in the course of a 
few years may yield very valuable results. 


Action of Drugs upon Medusz. 


This subject has been worked at, almost exclusively by Romanes! and 
Krukenberg.* At present it has little practical bearing, but it promises to be 
of great service by enabling us to understand better the action of drugs on 
contractile structures generally, and on the heart in eciprioens 

In meduse the swimming organ consists of a bell-shaped mass of con- 
tractile substance, within which the polyp hangs like the clapper. Around 
the margin of this bell are a number of ganglia connected with one another 
by nervous filaments, and forming a peripheral ring. 


Bell . 


Lithocyst and gangtion 
Tentacles ......-... 


Polypite. 





Fig. 29.—Medusa (Saraia), uataral size. 


In the normal state of the animal, the bell alternately contracts and dilates 
rhythmically, so that the animal is propelled through the water. 

When the marginal strip containing the ganglia is removed, the bell 
becomes entirely motionless. The bell thus resembles, as we shall see after- 
wards, the ventricle of the frog's heart, both in the relation of ganglia to it, 
and in its rhythmical movements. Oxygen accelerates, and carbonic acid 
slows and fnelly stops, the rh ical movements. 

When the bell, paralysed by the removal of the ganglia which supply its 
normal! stimulus to motion, is momentarily stimulated by a single induction 
shock, it invariably responds by a single contraction. 





' Romanes, Phil. Trans. vol. olxvi. part 1, and vol. Set va 2,1866 and 1867. 
* Krukenberg, Vergleichend. physiologische Studien, Heidelberg, 1880. 
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‘When successive shocks are employed at regular intervals the effect of 
each increases until the maximum is reached (Fig. 80, cf. pp. 122 and 128). 





¥1¢, 30.—Shows the increasing contractions of the tissue of the medusa when stimulated by repeated 
weak induction shocks of the same intensity. The first two shocks had no apparent effect, and 
the first feeble contraction seen in the figure was caused by the third shock. (From a paper by 
Romanes in Phil. Trans.) 


But if an additional constant stimulus is supplied to it by the addi- 
tion of acid to the water in which it is floating; by the passage of a constant 
or of an interrupted electrical current through it; or by alcohol or glycerine 
dropped upon its surface, it commences to beat regularly, rhythmically, and 
continuously. When rhythmical action is thus artificially induced in the 
paralysed bell, its rate is increased by raising the temperature, and re- 
duced by cooling it. Temperatures below 20° or above 85° arrest the rhythm. 

When the marginal strip containing the ganglia is cut off and left attached 
only at one point, a stimulus applied to its end travels slong the strip and 
finally causes the bell to contract. The stimuli which pass along may be 


Btrip of contractile tissue wit 
fringe of tentacles.......... 





Fie. 81.—Diagram of a medusa (tiaropsis), about one-third natarai size, with a stri tractil 
tissue cut from the bell, but left attached at one end. ere ¥ 


of two kinds—they may occur separately or together. The first kind is a 
wave of contraction in the contractile tissue of the strip itself. If the stimulus 
is applied to a portion of the strip the contraction will pass along like a wave 
until it reaches the bell, which it excites to contraction. The second is a 
rudimentary form of nervous activity. This may occur along with the con- 
traction wave, and when this is the case it is seen to pass along in front of 
the contractile wave. But it may also occur when no wave of contraction 
takes place, Its occurrence is rendered visible by the movements of the 
tentacles which fringe the strip and are much more sensitive than the con- 
tractile tissue of the strip itself. This wave of stimulation without contraction 
passing along the strip will cause the bell to contract on reaching it, provided 
there is a marginal ganglion in the bell, but not if the bell is paralysed. The 
wave of stimulation is more easily excited than that of contraction, so that 
it may occur from stimuli too weak to excite a wave of contraction. The 
passage of stimuli = the strip may be impeded or prevented altogether by 
com the strip, by making transverse incisions into it so as to narrow 
the of tissue by which the wave is transinitted, or by injuring the tissne 
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by straining. Sometimes the contraction wave may be blocked by the injury 
before the stimulus wave, and sometimes the stimulus wave may be blocked 
before the contractton wave. When the block is only partial 1t frequently 
ahappens that two or three waves will pass along the strip up to the block 
without being able to cross it, but after a long time their effect appears to 
penetrate so that a wave at last crosses it. 
| As Gaskell has shown, a similar occurrence takes place in the frog’s 
heart, and stimuli proceeding from the auricle to the ventricle may also be 
blocked by compression. 

The influence of poisons can be studied either upon the bell containing 
the ganglia, or upon this marginal strip. 

In healthy meduse chloroform first arrests the spontaneous movements 
of the bell. When now irritated it answers by a single contraction, instead 
of by a series, to such stimulation. 

After the bell has ceased to respond, nipping its margin causes the polyp 
+0 contract. 

After stimulation of any part of the bell ceases to produce response in any 
part of the organism, the polyp will respond to stimuli directly applied to it. 
Nitrite of amyl also produces effects which in many respects are similar to 
those of chloroform. There are, however, certain exceptions; the first is 
that, before the spontaneous movements are abolished, the rhythm becomes 
quickened, and the strength of the pulsations is diminished. The move- 
ments also die out more gradually than under chloroform, and before they 
entirely cease they become localised to the muscular tissue close to the 
margin. When the dose is large, spasmodic contractions are produced which 
obliterate the gradual paralysing action of the drug. 

Caffeine first causes an increase in the rate of pulsation, and diminishes its 
strength after a few seconds. This condition passes off, and the spontaneous 
movements become gradually abolished. They still remain for a long time 
sensitive to stimulation, and at first respond by several feeble contractions 
to each stimulus; afterwards by a single response; and afterwards they do 
not respond at all. 

As medus# paralysed by removal of the ganglia never respond to a single 
stimulus with more than a single contraction, the increased number of con- 
tractions which at first appear after the application of the stimulus, are pro- 
bably due to increased reflex irritability. 

Caffeine causes the tentacles and polypi to lose their tonus, and become 
relaxed, which is not the case with chloroform. Medus# anesthetised with 
chloroform when put into a solution of caffeine also lose their tonus, but their 
irritability is restored, though their spontaneity is not. 

The effects of strychnine differ in different species of meduse. In Sarsia 
it accelerates the rhythmical contractions which occur in groups separated by 
intervals of quiescence. This quiescence finally becomes continuous, and 
during it the anunal does not respond to irritation of the tentacle, but does so 
to direct muscular stimulation. 

Veratrine first increases the number and power of the contractions; after- 
wards it diminishes both. 

Digitalin first quickens them, then renders them regular, causes persistent 
spasms, and produces death in strong systole. 

Atropine causes first acceleration, then convulsions, then feeble contractions, 
and finally death in systole. 

Nicotine causes violent and continuous spasm, with numerous minute 
rapid contractions superimposed upon it. These latter soon die away, leaving 
the bell in strong systole. 

After spontaneous movements have disappeared, the bell no longer 
responds to stimulation of the tentacles, but responds to direct stimulation. 

Alcohol first greatly increases the rapidity of the contractions, so much so 
that the bell has no time to expand properly between them, and they are in 
consequence feeble and gradually die out. The reflex stimulation shortly 
ceases to produce any effect, but muscular irritability is longer maintained. 
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Cyanide of potassium first quickens and then enfeebles the contractions ; 
taneous movements rapidly cease, and the bell soon becomes irresponaive 
either to irritation of the tentacles, or to direct irritation. For a long time 
after it has become irresponsive, the nervous connections between the tentacles 
and polyp remain intact, as also do the nervous connections of these organs 
with all parts of the bell. The sensory organs are therefore not paralysed by 
this drug. 

The Sffeots of poisons on medusm were localised by Romanes in two ways. 
One way was to divide the medusa almost into two halves, connected only by 
a narrow strip of tissue. These halves were plunged into two beakers filled 
with sea-water, pure in one and poisoned in the other. The connecting strip 





Fig. 32.—Diagrammatic representation of the method of jocalising the action of poisons on medusm, 
One vessel contains normal sea-water ; another contains poisoned sea-water, which is shaded im 


order to distinguish it. 


rested upon the edges of the beaker. When curare was employed as a poison 
in this way, it was found to have an action similar to that which it exerts on 
mammals: apparently paralysing the motor nerves, while it left the sensory 
nerves capable of action. Thus, on nipping the half of a medusa which was 
plunged in the curare solution, it remained absolutely motionless, while the 
other half at once responded by a peculiar contraction to the stimulus. Here, 
also, however, just as in mammals, the sensory fibres are also paralysed by a 
large dose, so that if much poison be used, irmtation of the poisoned part will 
have no effect either upon it or upon the unpoisoned part. When experiment- 
ing in this way with strychnine, Krukenberg found that the excitability of 
the poisoned part was increased, so that when he touched the connecting strip 
lightly with a needle no effect was produced on the unpoisoned half, but the 
poisoned half responded by several energetic contractions. Veratrine had a 
. similar action to that of curare, so that irritation of the poisoned half caused 
no movement in it, but caused movement in the unpoisoned half. The irrita- 
bility of the contractile tissue 1s also diminished so that it no longer reacts so 
readily in the poisoned half to electrical stimuli. 

Nicotine appears to paralyse the ganglionic structures and not the nerves. 

It has already been mentioned that the rhythmical movements of meduew 
depend upon the ganglia: when these are all cut off the movements cease, 
but if only one be left the movements continue. In the medusa divided into 
two halves, as already described, it is evident that if the ganglia are removed 
from one half, or one half rendered functionally inactive by poison, that half 
will still continue to contract, so long as it remains connected with the other 
half, but will cease to move when it is completely divided from the half 
which still contains ganglia. The effect of nicotine is such as one would 
expect if the poison paralyses the ganglia, for it is found that when one half 
of a medusa is steeped in water containing nicotine, both halves still continne 
to pulsate rhythmically ; so soon as the connecting band of tissue is divided, 
au poisoned half at once ceases to move, while the other half continues to 
pulsate. 

The second way in which Romanes localised the action of poisons on 
meduse was by applying them to a strip of contractile tissue. He found 
that various poisons applied to the strip, or injected into it, caused a blockage 
of contractile waves, preceded by a progressive slowing of the rate of trans- 
mission slong the poisoned part. Chloroform, ether, alcohol, morphine, 
strychnine, and curare, all have this effect. 
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General Results.—The most marked results of experiments 
on meduse are, that the contractile tissue contracts rhythmi- 
cally when stimulated by ganglia. It ceases to do so when the 
ganglia are removed and the contractile tissue left under ordinary 
conditions, but a constant stimulus, either chemical or electrical, 
applied to it after the removal of the ganglia, will cause it to 
beat rhythmically just as if the ganglia were present. This 
appears to show that the rhythmical contractile power is a func- 
tion of the contractile tissue and not merely of the ganglia. 
Besides its power of contracting once on the application of a 
single stimulus, or rhythmically from continued stimulation, the 
contractile tissue also possesses the power to conduct stimuli. 
This is seen in the passage of the contraction wave along a strip 
of medusa which, on reaching the bell, causes it to contract. 
When two contraction waves travelling along the contractile 
strip in opposite directions meet one another they arrest each 
other. This mutual extinction may be regarded either as a 
process of inhibition or interference, or as a consequence of ex- 
haustion of the tissue which possibly may be unable to contract 
twice with such a short interval between. 

The power of the contractile tissue to transmit stimuli is 
diminished or destroyed by cutting it more or less completely 
across, by compression, by stretching, by very high or low tem- 
peratures, and by poisons such as chloroform, morphine, nitrite 
of amyl, caffeine, strychnine, curare, and indeed almost any 
foreign substance added to the water in which the strip is im- 
mersed. 

There are, however, two conducting channels, along which 
stimuli may be transmitted ; the first, already mentioned, is the 
contractile tissue; the second is the nervous tissue. The 
passage of stimuli along the second is rendered evident by the 
movements of the tentacles. These nervous or tentacular waves 
and the contractile waves may exist either together or separately. 
The nervous waves are excited by stimuli which are too weak to 
excite contraction waves, and it is to be particularly remarked 
that when this is the case they only travel at half the rate at 
which a contraction wave travels, although, when the stimulus 
is strong enough to excite a contraction wave also, both the 
nervous and the contractile wave travel at the same rate, the 
nervous one being a little ahead of the other. The passage of 
nervous stimuli may also be diminished or completely blocked 
by section or compression just as in the case of contraction waves. 

The transmission of stimuli along nerves is also affected by 
poisons. It appears to be destroyed by anesthetics, though 
more slowly than that of the contractile tissue. The ganglia may 
be paralysed, e.g. by nicotine, before the transmission of nervous 
stimuli from them is diminished. The contractile tissue alone 
may be paralysed. 
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Action of Drugs on Mollusca. 


In the tamellibranchiata, instead of a chain of ganglia, as in the 
meduse, we have three sed of ganglia: cerebral at the mouth, pedal in the 
foot, and parietal-splanchnic supplying the bronchial apparatus and viscera. 
The heart has distinct chambers, but apparently consists of protoplasmic 
substance without distinct nerves or lia. The application to it of an 
interrupted current will arrest the rh cal pulsation and cause stoppage 
in diastole.' This effect is prevented by atropine. Warmth up to 104° 
quickens the heart ; when raised higher it destroys reflex movement in the 
animal, and afterwards arrests the heart also. Pure water without salts 
quickly paralyses the muscles and causes death in salt-water molluscs. 
Curare in small doses has no effect, large doses quicken, but do not abolish 
movement, and do not affect the heart. Strychnine somewhat stimulates 
movement, and may cause some local contractions, but never any general 
tetanus. Nicotine acts in a similar way, but in large doses appears to para- 
lyse the muscles and cause death; it also appears to cause contraction of 
the vessels, so that the heart becomes more bulky and beats more quickly. 
Veratrine has a similar action. Digitalis has no action, excepting when 
applied to the heart directly, and then it renders the beats slower and some- 
times stops them. Antiarine, like digitalis, has no general action, but stops 
the heart if applied to it directly. Muscarine generally causes muscular 
contractions in the body: first acceleration, quickly followed by retardation 
of the cardiac beats. Sulphocyanide of potassium diminishes reflex action, 
but has little effect on the excitability of the nerves. A small dose somewhat 
quickens the cardiac action ; a large dose stops the heart in diastole, and if it. 
is directly applied to the heart the stoppage is permanent. 


Action of Drugs on Ascidians. 


The heart in ascidians consists of a tube open at both ends, and which, by 
its contraction, drives the visceral fluid alternately towards the viscera and 
away from them. Its action does not seem to depend on the nervous 
ganglion lying between the oral and anal sac, or indeed upon nervous 
influence at all. 

The application of an induced current causes it to beat for some time in 
one direction instead of alternately, but does not arrest its pulsations.” Ac- 
cording to Krukenberg it 1s not affected either by atropine or muscarine. It 
is paralysed by veratrine, quinine, and strychnine: these poisons rendering 
the beats gradually weaker and more irregular. No evidences of tetanus are 
to be seen from the action of strychnine. The mode of action of the heart is 
affected by helleborin and nicotine: helleborin increases the number of the 
advisceral beats while nicotine diminishes them. Camphor and strychnine 
have possibly an action in this respect resembling helleborin. 


Action of Drugs on Annulosa. 


In annulosa the nervous system consists of lia in each segment 
united together by nervous bundles. These benilled ig general acpecranes 
correspond with the gangliated cord of the sympathetic in higher animals. 
The spinal cord is absent: we might therefore expect that drugs which 
act specially on the spinal cord in vertebrates would not have the same 








* M. Foster, Pfliiger’s Archiv, v. 191. 
* Dew-Smith, Proc. Roy. Soc., March 18, 1878, p. 886. 
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marked action.on annelida, and this appears to be the case. It was found by 
Moseley that strychnine had no action on cockroaches; and leeches, when 
placed in water containing strychnine, become elongated but do not exhibit 
signs of tetanus. Some years ago I noticed that ants sprinkled with insect- 
powder died in violent convulsions, and it occurred to me that possibly sub. 
stances which excite movements of the intestine in the higher animals might 
-have a somewhat convulsant action on invertebrates. I therefore tried the 
effect of oil of peppermint on leeches, and it produced in them violent excite- 
ment. This appears to be of a somewhat convulsant nature: the animal at 
first flying rapidly hither and thither through the water, and afterwards, when 
it becomes quiet and nearly exhausted, there is a constant rhythmical twitch- 
ing movement in the body which appears to last nearly until death. But if my 
idea had been correct, all carminatives should excite convulsions in annulosa. 
This is not the case, for the oils of peppermint, caraway, and anise have no 
apparent effect on black-beetles other than that of making them sluggish. 
Chloroform, ether, and other substances belonging to the alcohol group, 
act as anesthetics on mammals, temporarily oe the functional 
activity of the brain, spinal cord, and medulla. On annulosa they have a 
similar action, although Krukenberg* supposed they had a different effect, 
coagulating the muscular substance and rendering it stiff and hard before 
affecting the nerves. The experiment by which he thought this was 





Fia. 33.—Krukenberg’s apparatus for investigating the action of chloroform, &c., on annulosa. 
a is @ shallow vessel containing a little water. 6 isa beaker containing water, saturated with 
chloroform, or ether, and covered with a piece of millboard ¢, in which are two holes. Through 
these holes the head and tail of a leech, d, are drawn and fastened by ligatures held by two 
clamps. ¢ is a bell-jar covering the whole, 


proved consisted in applying chloroform to the middle part of a leech 
while the two ends of the animal were protected from the action of the 
vapour. The middle part then became stiff and rigid, but the movements 
of the two ends of the animal were perfectly co-ordinated, so that its 
actions were that of a single animal having a stiff girdle surrounding its 
middle. Ether and alcohol had a similar result. The co-ordination of 
the two ends showed that although the muscles had been rendered rigid 
by chloroform, the nerves which passed through the middle part of the 
body were atill functionally active. When the middle of the body was 
coagulated by the application of hot water, the muscles became rigid but 
the nerves were also destroyed, and the movements of the two ends of the 
animal were no longer co-ordinated, so that they appeared like two dis- 
tinct animals connected by a rigid cylinder. Luchsinger* repeated Kruken- 
berg’s experiments, and found that although the muscles were affected by 
the eee yet the nervous system was still more sensitive than the 
muscles. 


eR ce 





' Moseley, unpublished experiment made in O. Ludwig’s laboratory. 
* Krukenberg, Vergleichend. phystologische Studien, Abtg. L, p. 77. 
® Luchsinger und Guillebeau, Bftiger's Archiv, xaviii., p. 61. 
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Atropine has a similar action to chloroform, ether, and aloohol, on the 
muscles of the leech. Veratrine appears to some extent to affect the muscles, 
so that after contraction they relax slowly. It appears also, however, to 
affect the nerve-centres, and, according to Krukenberg, paralyses more 
especially the sensory centres. Camphor, strychnine, morphine, caffeine, 
copper sulphate, and mercuric chloride act chiefly on the nervous system of 
leeches, although they also affect the muscles when applied for a length of 
time. Caffeine renders the muscles in the leech also rigid. 
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CHAPTER V. 
ACTION OF DRUGS ON MUSCLE. 


Action of Drugs on Voluntary Muscle. 


In the bodies of animals we find the protoplasmic masses or cells 
of which they are composed variously modified, in order to per- 
form special functions. 

In some the power of nutrition is chiefly developed: and 
this we find in glands. In others the power of contractility 
is developed: and this we find in muscles, striated and non- 
striated. 

In the course of special development towards the fulfilment 
of a particular function, the protoplasm of the muscular cells 
undergoes marked changes. But it must always be borne in 
mind that the protoplasmic elements of the body, however dif- 
ferent from one another, always tend more or less to retain all 
the functions which are seen in an organism consisting of a 
single cell, a reference to which may sometimes throw much 
light upon the mode of life of the more highly organised tissues. 

In amosbe or leucocytes the protoplasm contracts in any 
direction and when strongly contracted in tetanus they become 
spherical. 

In muscle the protoplasm is specially modified and contracts 
chiefly in one direction, viz. that of its length, and, indeed, it is 
usually assumed that muscular fibre, either voluntary or in- 
voluntary, contracts in the direction of its length only. 

But the probability of its contraction in a transverse direction 
also is to be borne in mind, and there are some phenomena 
which it is very hard to explain except on the supposition that 
muscle contracts transversely as well as longitudinally.' 

We distinguish in muscle its elasticity, a physical property ; 
and its contractility, a vital property. 


' Thua Weber found that when a muscle is loaded with a weight too great for 
it to lift, instead of shortening, it elongates. The usual explanation of this ie that 
the elasticity of the muscie then becomes diminished ; but according to Wundt 
the clasticity is not cha If we suppose that stimulation tends to make the 
muscle contract transversely as well as longitudinally, the explanation is easy, for 
in this case, longitudinal contraction being prevented, the transverse contraction 
tends to elongate the muscle. 
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The word elasticity is applied to the tendency of the body 
both to resist change of its form, and to regain it when this 
change has been effected: so that ivory may be taken as the 
type of a very strongly elastic body. Indiarubber, on the other 
hand, is regarded as a feebly elastic body, because it does not 
strongly resist changes of form, although it tends very strongly 
to regain its original form after such changes. It is, however, 
popularly regarded as the perfect type of an elastic body. In 
talking of the elasticity of muscle, confusion is apt to occur ; it 
is better, then, to avoid the term elasticity and to use the words 
suggested by Marey—extensibility and retractility. The exten- 
sibility of muscle is of two kinds—immediate and supplementary. 
When a weight is attached to it, it extends considerably ; this is 
its immediate extensibility ; it then goes on slowly and gradually 
lengthening for a considerable time, and this is supplementary 
extensibility. When the weight is removed the retractile power 
of the muscle again becomes evident, and there is immediate 
retractility and supplementary retractility, the muscle at once 
contracting to a considerable extent, and then continuing to do 
so slowly and gradually for some time afterwards. 

The extensibility of a muscle is increased by stimulation, s0 
that if a weight be hung on a muscle while it is contracted in 
consequence of stimulation, it will produce a greater extension 
than it would if applied to the same muscle in a state of rest; 
and if a muscle be loaded with a weight too great for it to raise, 
stimulation, instead of causing contraction, causes elongation.' 
Heat renders the muscle less extensible and more retractile ; 
cold has an opposite effect, rendering it more extensible and less 





Fic. 34.—fhows the action on muscle of caustic soda, | in 2,6UU, once renewed in 35 minates, followed 
by the action of lactic acid, 1 in 500, once renewed in 25 minutes. (Brunton and Cash.) 





Fie. 35.—Shows the action on muscle of caustic potash, 1 in 2,500, twice renewed for 13 minutes, 
succeeded by the action of lactic ad. 1 in 600, for 18 minutes, and this by the action of caustic 
potash for 17°6 minutes. (CL Fig. 50, p. 132.) (Brunton and Cash.) 


retractile. Section of the nerve has a similar effect to that of 
cold. Fatigue increases the extensibility. Alkalis (potash or 





1 Vide footnote, p. 117. 


CHAP. V.] ACTION OF DRUGS ON MUSCLE. . 119 


soda), in very dilute solutions, diminish extensibility; dilute 
acids (lactic acid) increase it. By the alternate application of 





Fig. 86.—Shows the action of caustic potash, 1 in 1,500, on muscle for 14 minutes, succeeded by the 
action of lactic acid for 24 minutes. 1 is the contraction of normal muscle; 2, 3, 4, contractions 
of alkali-muscle ; 5, 6, 7, oontractions of acid-muscle on stimulation. (Brunton and Cash.) 


alkalis and acids the muscle may be made to yield curves which, 
when recorded on a very slowly-revolving cylinder, are similar in 
form to the normal contraction curve recorded on a rapidly- 
revolving cylinder.' Fig. 84. 

Irritability of Muscle.—In order to ascertain the irrita- 
bility of muscle itself or the readiness with which it responds 
to various stimuli independently of the nerves within it, the 
muscle is first poisoned by curare, and then exposed to various 
conditions, or to the action of drugs. The muscle thus poisoned 
by curare, woorara, woorali, or urari (for the poison has all 
these names), is much less sensitive to the action of fara- 
daic currents. The readiest way of testing its excitability is by 
the making and breaking of a constant current, the strength 
of which can be estimated very exactly by using du Bois Rey- 
mond’s rheochord. The excitability of muscles is increased by 
heat and diminished by cold. It is increased by physostigmine 
and diminished by most poisons which paralyse muscle.? 

Contraction.—When the ends of the muscle are not kept 
apart by force too great for it to overcome, and it is stimulated 
by heat, mechanical injury, chemical irritants, or electricity, it 
contracts and then relaxes. 

‘The form of this contraction varies according to the species 
of animal, and the particular muscle tested. 

In cold-blooded animals, as a rule, the contraction is slower 
than in warm-blooded animals. It is not alike in all the muscles 
of the body of mammals. Thus in the rabbit there are two 
kinds of muscles—red and white; the white muscles contract 
more quickly and relax more quickly than the red ones. The 
muscle usually employed in experiments is the gastrocnemius of 
the frog, freshly prepared, with the nerve and end of the femur 
attuched to it. 





' Brunton and Cash, Phil. Trans., 1884, p. 197. 
® Harnack and Witkowski, Arch. f. exp. Path. u. Pharm. v. 1876, p. 402. 
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The femur is fixed in a clamp, and the lower end of the 
muscle is attached to a writing lever usually loaded with a 
weight (Fig. 87). The end of this lever writes upon a revolving 





Fic. 37.—Apparatue for registering muscular contraction. It consists of an upright stand on which 
two horizontal bars may be moved by a rack and pmion. The upper bar ends in a clamp, the 
lower carries a delicate lever, the part near the hinge being of metal, and the part beyond of 
light wood tipped with quill or tinfoil. a, a, wires for exciting muscle; 6, muscle; c, writing 
lever. In the figure no arrangement is shown for exciting the nerve, and for the sake of aim- 
phcity the weight 1s shown directly under the muscle. In actual eaperiment, however, the 
weight should be applied close to the axle, or on it, ao as to lessen oscillation due to the inertia 
of the lever. 

cylinder (Fig. 38), which is made to rotate with greater or less 

rapidity. The rate of revolution is usually ascertained by 

marking the time upon it by means of an electro-magnet (Fig. 

39) communicating with a clock or metronome, or, when the 

revolution is quick, with a large tuning-fork vibrating 100 times 

or more per second. When the cylinder is not in motion each 
contraction of the lever makes a straight line upon it (Figs. 40a 

and 46); when the cylinder is moving, the lever describes a 

curve which is more or less elongated, according to the rapidity 

of the cylinder’s rotation (Figs. 40 and 41). 

Latent Period of the Muscle.—The mechanical energy 
developed by muscle during its contraction is derived from 
chemical energy liberated by changes in the constituents of the 
muscle itself. These are of the nature of oxidation, and during 
them oxygen is used up, and carbonic acid is liberated. But 
the oxygen is not necessarily present either around the muscle, 
or in the blood circulating through the muscle ; it is stored up in 
some loose form of combination within the muscle.' 


' It would appear that this force-yielding substance, or muscle-dynamite, as we 
may call it, is not present, at least in large quantity, in the muscles in a form in 
which it can be at once fired off. There appears rather to exist a substance yieldir, 
it, or dynamogen, which may be looked ee as corresponding to the zymogen of tie 
glands, while the muscle-dynamite may be regarded as corresponding to the fer- 
ments of glands. Irritation of a nerve appears both to liberate muscle-dynamite 
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The form in which it is stored up has been compared by Lud- 


wig to gunpowder, a small quantity of which is fired off at each 
contraction. 


_ One of the final products is carbonic acid; but there are 
intermediate products, one of them being sarcolactic acid; and 
these products tend to cause muscular fatigue. 
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Fia. 38.— Revolving oylinder for recording movements, The screws at the top are for fixing the 
cylinder in position. The brass pin is for making or breaking a current ata given time in the 
revolution. It does this by striking aguinst a small key. The curve 1s described by the lever, 
fod 87. ae abscissa, or zero line, is drawn by a fixed point, and serves to show the height of 

contraction. 


When they are washed out of the muscle by a current of 
blood, or of simple saline solution, the fatigue of the muscle is 
removed ; and this removal is effected even more perfectly when 
the internal oxidation is rendered more complete by adding per- 
manganate of potassium to the solution, or by the addition of 
minute quantities of potash. A mere trace of veratrine has also 
a, similar effect in restoring the muscle after fatigue. 


and to explode it, if we may so term it. The passage of a constant current through 
the muscle i to liberate the muscle-dynamite from the dynamogen, but 
causes no expulsion except at the moment when the current is e or broken, or 
its strength altered. It must be carefully borne in mind that the idea of a muacle- 

is at present simply theoretical, and must be looked u not as a fact 
but rather as a means of remembering facts. According to A. Schmidt, however, 
the contraction and relaxation of muscle is closely connected with the formation 
and destruction of a ferment. 
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We find that the muscle does not immediately respond to a 
stimulus, but that a period elapses between the stimulus and the 
commencement of the contraction, which is on the average about 
the 100th of a second. This is termed the latent period. 

During this period a chemical change is probably going on in 
the muscle, and it is evidenced by an electrical change known 
as the negative variation, or diminution in the natural current 
which passes from the longitudinal to the transverse section of 
the muscle. 

The latent period is altered by fatigue. Loading the muscle 
shortens the latent period, until the load is just sufficient to 
extend the muscle. An increase of load above this, lengthens 
the latent period. Cold lengthens it; heat shortens it. Small 
doses of strychnine or veratrine shorten the latent period. Large 
doses of strychnine or veratrine, and also curare, lengthen it. 

Summation of Stimuli—During the latent period, the 
stimulus applied to a muscle excites chemical changes which 
result in contraction; but if the stimulus be very small, the 


. 4 back the writing-point when 

released by the maguet. 

Fie. 39.—Electro-magnet (after Marey) for recording time on a cylinder. When used to record 
time, the current is made and broken alternately by clockwork or by a tuning-fork. It may be 
used also to record the time of irritating or dividing a nerve, or of injecting « poison, &c. 





{back the thread to draw 


chemical changes may be so slight that contraction does not 
occur. If the stimulus, however, be repeated several times, the 
changes which it induces in the muscle become sufficient to pro- 
duce at first a slight contraction, and then one greater and 
greater, until the maximum effect 1s produced—this is called 
summation. It occurs not only in voluntary muscles, but in 
other contractile tissues, such as those of the medusa (vide 
Fig. 30, p. 110). A similar phenomenon occurs also in the heart, 
and has there received the name of ‘ the staircase.’ 

Contraction of Muscle.—In the muscular curve we notice 
(1) the rapidity of its rise, which indicates the rapidity of con- 
traction of the muscle; (2) its length, indicating the duration of 
contraction ; (3) its height, indicating power of contraction ; and 
(4) slowness of fall, indicating the condition of extensibility. 

The muscular contraction is modified by numerous conditions. 

One of these is the strength of stimulus. 

The stimulus usually applied is electricity, as its strength can 
be more easily regulated, and it does not destroy the muscle so 
readily as mechanical or chemical irritants. 
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With a weak current, making (closing) has no action on the 
muscle, but breaking (opening) causes contraction. 


of 
7 Z d 


Fig. 40.—Muscle curves, showing the different appearances they present according to the rate at 
which the recording cylinder revolves a is a curve with avery slowly revo ving cylinder: 5, ¢, 
and d are curves with increasing speed of rotation. ¢ is written with a lever pointing in the 
bd cepa en from that with which a and U are recorded, and the curve therefore inclines 
to the other side. 





b 


A moderate current gives contraction both in making and 
breaking, but that of making is comparatively small (Fig. 41). 
With a strong current no difference is observed. 


Fido. 41.—Shows effect of making and breaking shucks, These are normal muscle curves with a 
still quicker rotating cylinder thau in Fig. 40d. The first ix caused by irritating the muscle by 
making (closing) a constant current, and the second by breaking (opening) it 


The more intense the stimulus, the higher and longer is the 
eurve. The increase in height is shown in Fig. 42. 


Fla. 42.—Tracing of the contractions of a muscle with stimuli of varying strength. The numbers 
fudicate the distance in centimetres of the secondary froin the primary voi] un the inductuop 
apparatus. As and Jes indicate the ascending and desceuding durection of the current. 


Cold renders contraction slower, lower, and more prolonged 
(Fig. 43 b). 

Heat renders it quicker, higher, and shorter (Fig. 48 a). 

Fatigue.—Fatigue makes the ascent slow, the height less, 
and the descent slow (Fig. 44). 

Exhaustion of the animal has a similar action; and dilute 
acids applied to the muscle produce the same effect (Fig. 36). 
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The effect of fatigue is probably due in a considerable mea- 
sure to the accumulation of acid products of muscular waste. 





a 6 
Pia. 43.—Effect of heat and cold. Ina the muscle has been artificially warmed, and in 0 it bas 
been cooled. 


When these are washed out by passing a weak solution of 
chloride of sodium through the vessels of the muscle, or partially 
removed by kneading, it regains to a great extent its normal 
power of contraction. 





Oxidising agents, such as permanganate of potassium, added 
to the salt solution, increase its power, and restore the muscle 
even more quickly and completely.' 

Deprivation of blood has a similar action on the muscle to 
fatigue ; and free circulation of blood tends to remove the effects 
of fatigue. 

Contracture.— When the stimulation is exceedingly strong, 
the relaxation after contraction may become very slow, and the 
descent of the curve may be divided into two parts. At first it 
descends for a short time pretty quickly, and fhen falls very 
slowly indeed. This long contraction of the muscle is known as 
contracture. It is very strongly marked in muscles poisoned by 
veratrine or barium. It occurs, though to a less extent, in 
muscles poisoned by salts of calcium and strontium, by ammonia, 
and by the chloride, iodide, nitrite, nitrate, and cyanide of 
ammonium.? 

The cause of contracture is not known; it is considered not 
to be a tetanic contraction, because unlike an ordinary tetanised 
muscle it does not give rise to secondary tetanus in another 
frog’s muscle, when the nerve of the latter is placed upon it. It 
is, however, an active contraction, not a mere alteration in the 
elasticity of the muscle preventing its relaxation ; for, as Fick 
and Boehm have shown, a much greater amount of heat is 


te esiemaiiiamemmemtanmegnaan 


’ Kronecker, Ludwig’s Arbeiten, 1871, p. 188. 
* Brunton and Cash, Proc. Roy. Soc., 1883. 
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developed during the long-continued contracture than in an 
ordinary contraction. Sometimes, and indeed not unfrequently, 
the contracture, instead of consisting of a single prolonged con- 
traction, appears in the form of a prolonged contraction added 
on to an ordinary contraction before relaxation has had time to 
occur. This gives rise to a peculiar hump in the curve, as is 
well seen in the middle curve in Fig. 49. This appears to show 
that the contracture is really a double phenomenon, like the two 
contractions observed after a single stimulation in the muscle of 





Pia. 45.—Secondary contraction in the muscle of a crayfish. The thick part of the lower line shows 
the time during which the muscle was irritated by a tetanising current. I]t will be noticed that 
the secondary contraction occurs after the irritation has ceased, and after the tetanus caused by 
it has relaxed. Jt is nota simple continuous rise, but exhibits several waves indicative of a 
kind of rhythm. (After Richet.) 


the crayfish by Richet (Fig. 45). How far the contracture may 
depend upon irritation of the muscle by its own current has yet 
to be determined. 

Tetanus.—If instead of a single stimulation a number of 
stimuli rapidly succeeding each other are applied either directly 
to the muscle itself or to its motor nerve, we get, in place of a 
single contraction, a continued contraction or tetanus. As this 
is due to a fresh contraction of the muscle occurring before the 
previous one has had time to relax, it is evident that the number 
of stimuli requisite to produce this will vary with the length of 
each single contraction in a muscle. Thus in the muscles of the 
tortoise, which contract and relax very slowly, tetanus may be 
produced by 8 stimuli per second, while in the white muscles of 
rabbits 20 may be necessary, and in some muscles of birds 70 
stimuli per second are insufficient. It has been said that with 
as rapid stimuli as 250 per second the tetanus ceases, and after 
& single initial contraction a muscle goes to rest just as if a con- 
stant instead of an interrupted current had been used. Kro- 
necker and Stirling have shown that, with no less than 22,000 
interruptions per second, tetanus is still obtained ; but when such 
extremely rapid stimuli are applied, the muscle still contracts 
about the ordinary rate of 20 per second; and this is also the 
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case when chemical stimuli are applied to the nerve, or when the 
muscle is irritated by the nerve-centres, either voluntarily or by 
artificial stimuli applied to them. It seems therefore probable 
that the number of contractions of the muscles in tetanus are 
not due to the number of stimuli sent down from the nerve 
centres, but that the rate is determined either by the ends of the 
nerve in the muscle or by the muscle itself.' 

The form of a tetanus curve may be modified very consider- 
ably by the action of drugs: thus substances which diminish 
the contractile power of muscle cause the tetanus curve to fall 
very rapidly notwithstanding the continued application of stimull 
either to the muscle itself or to its nerve (vide Ammonia). 

Muscular Poisons.—We may distinguish several groups of 
muscular poisons, but at present the classification is difficult, 
and the division into six groups based on that of Kobert, which [ 
have adopted, although it possesses some advantages, is far from 
satisfactory, and can only be regarded as temporary. 

Group I.—Leaves the irritability of the muscle unaffected, but 
diminishes the total amount of work it is able to do. 

Group IJ.—Diminishes the excitability of the muscle as well as 
its capacity for work. 

Group III.—Diminishes the capacity for work, and produces 
marked irregularity in its excitability. 

Grovp IV.—Alters the form of the muscular curve. 

Group V.—Increases the excitability. 

Group VI.—Increases the capacity for work. 





Fic. 46 iy beg shhh the gradual loss of contractile power from fatigue {n a norma! maacle, 
pg iy vive rir A eabaas acid, 6. Each section, 0'—1’, &c., shows the contractions ip 
The poisons in Group I. do not alter the muscle curve, so 
that if the action of the poison were tested by a single contrac- 
tion only, it would be supposed that the muscle was unaffected : 
eed lessen, however, the amount of work which the muscle can 
yield. 
The amount of work is estimated by the weight which a 
muscle raises multiplied into the number of times it is lifted 
and the height it is raised each time. These are ascertained by 


* Wedenskii, Archiv J. Anat. u. Physiol. Phys. Abthig. 1888, p. 835. 
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registering the contractions on a slowly revolving drum, as in 
Fig. 46, which shows the rapid exhaustion of a muscle poisoned 
by carbolic acid as compared with a normal one. The rapid 
exhaustion of muscles may also be observed in the form of the 
tetanus curve which, under the influence of such poisons, falls 
much more rapidly in height than that of the normal muscle. 

This group contains a number of drugs having an emetic 
action.! These are: apomorphine, asclepiadine, cyclamine, del- 
phinine, sanguinarine, and saponine, copper, zinc, and cadmium. 
Antimony has a somewhat similar action, but only in large doses, 
and after a great length of time. Arsenic, platinum, and pro- 
bably mercury, act in the same way as antimony.? Tin, nickel,? 
cobalt,? manganese,? aluminium, and magnesium, have little or 
no action on muscle. Large doses of iron are nearly as powerful 
as arsenic, but in small doses it rather increases the amount of 
work the muscle can do. 

Carbonic oxide at the atmospheric pressure does not affect 
muscular contractility, but abolishes it at a pressure of five 
atmospheres. 

Perhaps we may take as a subdivision of this group those 
poisons which lessen the contractile power of the musele without 





Fia 47,—(After Harnack.) Shows the action of lead on muscle. a shows the contraction vf a pormal 
muscle after eighty stimulations; 6,the irregular contractions of a muscle poisoned by lead 
after ten to fifty stimulations; c shows the slow relaxation of the muscle after contraction in a 
muscle poisoned by lead after numerous stimulations. 


altering its irritability. When a muscle poisoned by one of these 
is stimulated, it may contract quite as readily as a normal 
muscle, provided the weight that it has to raise is but slight, 
but it cannot raise such a heavy weight as a normal muscle. 
This is tested by loading it with a given weight, and the slightest 
contraction is ascertained by adjusting the lever of the myograph 
in such a way that if raised in the very least it breaks a connec- 
tion in an electrical current and causes a bell to rmg. By this 
means contractions quite imperceptible to the eye are readily 
appreciated. Digitalis has an action of this sort, as I found in 
sume experiments carried on under the direction of Professor J. 
Rosenthal in 1868, but not published. 

Group II. contains salts of potassium, lithium, ammonium, 
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' Harnack, Archiv f. ws Path. u. Pharm., Bd. ii. p. 299, and iii. p. 44, 
* Kobert, Arch. f. exp. Path. u. Pharm., Bd. xv. p. 32, and xvi. p. 361. 
* Anderson Stuart, Journ. of Anat. and Physiol., vol. xvii. p. 89. 
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quinine, cinchonine, oil of mace, alcohol in large doses, chloro- 
form, &c. 

Chloral, chloroform, and ether also belong to this group, but 
they might also be reckoned as belonging to Group IV., for they 
slow the ascent, Jessen the height, and prolong the descent of the 
curve. Curare has a similar action. 

It is usually stated that curare, while it paralyses motor 
nerves, leaves the excitability of the muscles unaffected, but this 
appears not to be quite correct, for, when very weak currents are 
employed, the muscle loses its excitability by them before the 
nerve, and the contractions of the muscle at the same time 
become unequal. It is perhaps not yet perfectly certain how far 
these appearances are due to the curare, and how far to the 
gradual death of the muscle.! 

Group III. contains poisons of which lead is a typical 
example. These poisons cause the muscular contractions to be- 
come very unequal, although the stimuli are equal and regular. 
Emetine and cocaine have a similar action to lead. This 
action is probably due only to the gradual death of the muscle. 
It is produced also by ptomaines, and it may occur in muscles 
which are simply dying without being poisoned at all.? 

Group IV. contains poisons which alter the form of the curve 
to a marked extent. 

The action of veratrine is very peculiar: it does not lessen 
the rapidity of contraction, and even increases the height of the 
curve, but it prolongs the descent to an enormous extent. 





Fie. 48.—Tracing of the contraction curve of a muscie peageae veratrine, showlag enormous 
longation of the contraction, the recording cylinder raking many eonipictes revolutions 
¢ the muscle is completely relaxed. 


This action of veratrine is most marked at moderate tem- 
peratures. 

It is much diminished, and sometimes entirely removed, by 
cold ; and it disappears also when the temperature of the muscle 
is considerably raised. When the muscle which has been cooled 
or heated is again brought back to a moderate temperature, the. 
contracture sometimes returns, but occasionally does not, the 
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’ Marey, Travaux du Laboratoire, 1878, p. 157. 
3 Mosso, Les Plomaines, Turin, 1888. 
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effect of veratrine on the muscle appearing to be sometimes, but 
by no means always, destroyed by the heat or cold to which the 
muscle has been exposed.! 

The result of this exceedingly prolonged contraction is that a 
frog poisoned with veratrine is able to jump with considerable 
power, but the extensor muscles, by which the movement is 
executed, remain contracted instead of relaxing. The animal 
therefore lies extended and stiff, and is only able very slowly to 
draw its legs up towards the body. After they have been drawn 
up, the flexors in their turn remain contracted for a while, and 
so the animal is unable to jump until some time further has 
elapsed. 

Another remarkable point about the action of veratrine on 
muscle is, that although a single contraction lasts so long as 
seriously to interfere with the power of co-ordinated movement, 
yet, if the muscle is made to contract a few times in rapid 
succession, the effect of the veratrine disappears, and it again 
acts normally. After a short rest the effect of veratrine again 
reappears. 

A similar action to that of veratrine is exerted by salts of 
barium, which, when locally applied, cause the muscle to describe 





Fie, 49.—Tracing of the contraction curves of a muscle eee y veratrine, showing the 
rele elon ourve ata moderate § temperatare, and its aarp nearly to the normal 
cooling and 


& curve sasoublinig that of veratrine, not only in its form, but in 
the alterations produced by temperature and in its temporary 
disappearance after repeated contractions. A similar action 
is exerted also, though to a less extent, by strontium and 
calcium. Salts of potassium may at first increase the height 
of contraction, but afterwards both moderate and large doses 


' Brunton and Cash, Journ. of Physiol., vol. iv. p. 1, and Centraldlaté f. d. med. 
Wiées., 1688, No. 6. 
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shorten the muscular curve, and lessen its height, so as finally 
to abolish its contractile power altogether. When applied to a 
muscle poisoned by veratrine, barium, strontium, or calcium, 
salts of potassium remove the excessive prolongation of the con- 
traction which these drugs occasion, and restore the muscular 
curve again to its normal.’ 

Although veratrine alters the form of the muscular curve 
so greatly, it does not (excepting in large doses) paralyse the 
muscle, so that when a poisoned muscle is made to contract at 
regular intervals for a length of time, it is able to do as much 
work as a normal one. 

Nearly allied to this is another group of muscular poisons, 
some of which have already been mentioned as a sub-division of 
Group I. It contains: digitalin, digitalein, digitaleresin, digitoxin, 
toxiresin, scillain, helleborein, oleandrin, adonidin, neriodorin, 
and neriodorein. Tanghinia, thevetin, and frynin, or toad 
poison, probably also belong to this class. 

These drugs do not lessen the irritability of muscle, but 
appear to alter somewhat the form of the muscle curve, some- 
what in the same way, but to a less extent than substances of 
the veratrine group. Some of them when applied in a concen- 
trated form directly to the muscle cause a condition of rigor. 
This is especially the case with caffeine and digitalin. This rigor 
is well marked in the rana temporaria, and only to a compara- 
tively slight extent in the rana esculenta. Although caffeine in 
concentrated solution produces rigor mortis in the muscle, yet in 
very dilute solutions it is a muscular stimulant, and as such is 
included in the sixth group. 

Group V. contains physostigmine, which increases the ex- 
citability of muscle to slight stimuli, but does not increase the 
amount of work it can do; on the contrary, in large doses it 
diminishes it. 

Group VI.—Poisons belonging to this group in small doses 
increase muscular work, and cause the muscle to recover rapidly 
after exhaustion. Creatin has this power to a great extent; 
hypoxanthin has it also, though less powerfully. The effect of 
these substances is very interesting, because they are products 
of muscular waste. They also occur in beef-tea, and their action 
appears to show that beef-tea assists muscular power, as well as 
acts as a nervous stimulant. 

Other members of this group are caffeine and glycogen : 
these have great power to increase muscular work. The relation 
of caffeine to hypoxanthin is very interesting. Xanthin, which 
1s another substance derived from muscles, differs from hypo- 
xanthin in containing one atom more oxygen. Theobromine, the 
active principle of cocoa, is dimethylxanthine; and caffeine, the 
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active principle of tea and coffee, is trimethylxanthine. The 
restorative effects of beef-tea, coffee, tea, and cocoa have long 
been recognised empirically, although their action could not be 
explained. It now seems not at all improbable that it may be 
partly due to their restorative effect on the muscle. 

Massage.—The effect of kneading a muscle so as to remove 
the waste products from it is very extraordinary. 

When the muscles of an uninjured frog are stimulated to 
contraction by the rhythmic application of maximal induction 
‘currents until they are exhausted and no longer contract, knead- 
ing them, or massage, restores their contractility so that their 
contractions are nearly as powerful as at first, while simple rest 
without massage has very little restorative effect. In man also, 
while a rest of fifteen minutes after exhausting labour had 
very little restorative action, massage during the same period 
increased double the work that could be done. Massage has a 
similar action to very complete and perfect circulation through 
the muscle, in removing the waste products and restoring its 
power.! 

Propagation of the Contraction Wave in Muscle.— When 
a muscle is irritated at one point, the contraction wave which 
occurs at that point is conducted along the muscle in both 
directions. 

This contraction wave, like that which occurs in the con- 
tractile tissue of the medusa, is independent of the nervous 
system. The completeness with which it is conducted, and the 
quickness with which it subsides at each point, are closely con- 
nected with the rapidity of the conduction, and they are also 
injuriously affected by anything which impairs it. It diminishes 
during the death of the muscle, and it is lessened also by 
fatigue, by cold, and by injury, such as excessive stimulation. 
Certain poisons also lessen it, as cyanide of potassium, veratrine, 
and upas antiar.? 

Heat increases the rapidity of the conduction. 

Rhythmical Contraction of Muscle.— Rhythmical con- 
traction is frequently regarded as a function of involuntary 
muscular fibre only; this, however, is not the case, for it is 
observed also in voluntary muscles. Rhythmical contraction 
of involuntary muscle is seen in the trachea,’ and is well 
marked in the heart and blood-vessels. It is very distinct 
in the intestines and bladder, and becomes still more marked 
after the influence of the central nervous system has been 
‘destroyed. In the case of the sphincter ani, for example, the 
rhythm is strong and regular, especially after the nerves have 


Se riamanel 





Ne sate a AAS 





1 Zabludowski, Central. f. d. med. Wiss., 1883, No. 14, p. 241. 


* Aeby, Untersuchungen tuber die Fortpflansungageschuindighett der Reisungen 
der quergestreifien Muskelfaser. Braunsc weig, 1862, p. 52. 
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been divided and the muscle subjected to some mechanical 
distension by the introduction of the finger. 

In voluntary muscle the tendency to large rhythmical pul- 
sations is slight, although we see rapid contractions occurring 
in tetanus. 

The number of impulses sent down to the muscles along the 
motor nerves, from the spinal cord, is about 10 per second in 
the dog. If more numerous impulses are sent down from the 
cerebral cortex, or corona radiata, or if more numerous stimull 
are applied to the spinal cord itself, summation appears to occur 
in the cells of the spinal cord, and only 10 impulses per second 
are sent out.! 

From the observations of Wedenskii, that irritation of the 
motor nerve of a muscle by exceedingly rapid stimuli still pro- 
duces the same number of contractions in the muscle, it seems 
probable that this rate of contraction is due to the constitution 





Pra. 50.—Tracing of the contraction curve of a muscle poisoned by veratrine and &xposed to a high 
temperature, The poison tends to cause prolonged contraction, and the high temperature to 
cause rapid relaxation of the muscle, The result isa somewhat rhythmical spontaneous con- 

. The muscle was only irritated at the very beginning of the first contraction. 


either of the muscle itself, or of the nerve-endings within it. 
Under certain circumstances, however, the voluntary muscle 
may be made to contract with a slow rhythmical movement of 
considerable extent, and closely resembling that of involuntary 
muscular fibre. 

Thus voluntary muscle treated by veratrine tends to remain 
contracted for a length of time like an involuntary muscle: 
heat has a tendency to cause its relaxation, and sometimes, as 
is seen in the accompanying figure (Fig. 50), these contending 
influences produce in the voluntary muscle a tendency to marked 
rhythmical contraction. 

A still more remarkable phenomenon has been noticed by 
Kuhne,? who finds that when the uninjured sartorius of a frog 
is placed in a solution of 5 grammes NaCl, and 2°5 grammes of 
common alkaline crystallised phosphate of sodium in a litre of 
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' Horsley and Sch&fer, Proc. Roy. Soc., vol. xxxix. p. 406. 
* Untersuchungen aus dem Physiologischen Institute der Universitat Heidel- 
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water, it begins to contract at once, and after it has been trans- 
versely divided it beats with the regularity of the heart. 

The effect of various substances on the rhythmic action of 
muscle treated in this way has been investigated by Biedermann. 
He finds that the best fluid for the sartorius is 5 grammes 
NaCl, 2-2°5 grammes of Na,HPO,, -04—-05 gramme of 
Na,CO,. A low temperature, not rising above 10° C., is 
best. The lower the temperature the slower is the rhythm and 
the more extensive the contraction. Heat quickens the rhythm 
and lessens the contraction. At about 18° to 20° C. the con- 
tractions become rapid and indistinct. When caustic soda is 
used instead of carbonate, the effect is similar, but the muscle 
dies much more quickly. Potassium carbonate and other 
potassium salts only cause pulsations when greatly diluted. 
Lactic acid stops the pulsations; alkaline NaCl solution again 
restores them. Veratrine and digitalin in a solution of NaCl 
also cause pulsations.! 

Schénlein finds that, with a certain strength of current inter- 
rupted about 880 times in a second, the muscles of the water 
beetle are not tetanised, but contract rhythmically from two to 
six times in a second.? 

Biedermann has succeeded in making a voluntary muscle, 
such as the sartorius, contract rhythmically by applying a 
solution of sodium bicarbonate (2 per cent.) to the tibial end, 
and then passing a constant ascending current through the 
muscle.’ 


Pathology of Tremor. 


Rapid alternation of contraction and relaxation, or tremor, 
may be observed to affect either—(a) a few bundles of muscular 
fibres, (b) a single muscle, or (c) groups of muscles. 

The tremors affecting a few bundles of fibres, or fibrillary 
twitchings, may occur in excised muscles, and are probably due 
to some conditions of the muscular fibre allied to those which 
have already been considered (p. 182). They may occur also in 
muscles which still remain in the living animal after the nerve 
has been cut, more especially in the muscles of the tongue after 
section of the hypoglossal nerve, or in the muscles of the face 
after section of the facial nerve.‘ 

Tremors affecting groups of muscles occur, in some cases, 
when the limbs are at rest, and cease during voluntary move- 
ment, as in paralysis agitans; or may cease entirely when the 
limb is at rest, and only come on when the muscles are put in 


» Sttzungeber. d. Wiener Akad., Abth. lxxxii. p. 257-275. 

5 Sohdnlein, du Bois Reymond’s Archiv, 1882, p. 357. 

° Sitsungsber. d. Wien. Akad., Bd, lxxxvii., Abt. iii., March 1883. 

* They may bly be regarded as due to disturbance of the normal relations 
botween longitudinal and transverse contraction in muscular substance. 
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action, as in disseminated sclerosis and in mercurial tremor. 
As already mentioned, a certain number of motor impulses per 
second are required to keep a muscle steadily contracted. 

It is evident that, if the stimuli proceeding to the muscles 
from the nerve-centre should be too few, tremor, and not steady 
contraction, of the muscle will occur. And the same will be the 
case if any change in the muscle itself should render the duration 
of each single contrattion less than usual. 

But in all co-ordinated movements a number of muscles, the 
actions of which are antagonistic to each other, are brought into 
play; and it is by the proper adjustment of these antagonistic 
actions that the performance of delicate movements becomes 
possible. Unless the amount of contraction of each of these 
muscles is exactly graduated, there will be a tendency to oscilla- 
tory movement. As the amount of contraction in each muscle, 
or group of muscles, is regulated by the stimuli sent down to 
it from the nerve-centres, it is evident that if the motor cells 
supplying one group of muscles be affected more than those 
which supply the antagonistic or regulating muscles, inco-ordi- 
nation, and possibly tremor, will occur. The pathology of tremor 
is still, however, very obscure. 

Treatment of Tremor.—If tremor should depend upon in- 
sufficient rapidity of the stimuli passing to the muscles from the: 
nerve-centres, it is evident that any drug which, like veratrine, 
will increase the duration of each individual contraction, is likely 
to be of use. Acting upon this idea, Dr. Ferris has used vera- 
trine in cases of tremor due to alcoholism, disseminated sclerosis, 
and weakness after typhoid fever. Although this treatment was 
successful in all these diseases, it does not seem quite certain 
that the utility of the medicine may not be partially due to its 
action on the spinal cord as well as on the muscles themselves. 
In one case of tremor, occurring at the commencement of general 
paralysis, I have given salts of calcium with the same object with 
the apparent result of arresting the tremor. I had intended 
to use barium, but the tremor ceasing for many months with 
calcium, I have not proceeded to use anything else. 


Connection between Chemical Constitution and 
Physiological Action on Muscle. 


I have already mentioned (p. 29) that one can hardly look 
for a general relation between the atomic weights of metals and 
their lethal activity, so that what we want is really a knowledge 
of the particular relationship of each group of elements to the 
organs and tissues of the body. 

In such an investigation it seems natural to take the muscles 
first, then the motor nerves, afterwards the nerve-centres and 
individual organs. A number of experiments have been made by: 
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Cash and myself in order to do this for the alkalis and alkaline 
earths, and we have found that the contractile power of muscle, 
as shown by the height of the curve, is increased by rubidium, 
ammonium, potassium, and cesium. It is slightly increased or 
unaffected by sodium, excepting in large doses, and is almost 
invariably diminished by lithium. 

The duration of contraction, as shown by the length of the 
curve, is increased by rubidium in large doses, ammonium, 
sodium, and cw#sium. It is shortened by ammonium, lithium, 
rubidium in small doses, and by potassium. 

The contracture, or viscosity, is increased by rubidium in 
large doses, ammonium, lithium, and sodium. It is diminished 
by rubidium i in small doses, ammonium, cesium, and potassium. 

Both ammonium and rubidium have two actions on muscle 
of an opposite character, sometimes increasing and sometimes 
diminishing both the duration of the contraction and of the con- 
tracture, or viscosity, which remains after the ordinary contraction 
has ceased. In the case of rubidium this appears to depend upon 
the dose, but we were not satisfied that it was so entirely in the 
case of ammonium salts. 

In regard to the action of the alkaline-earths and earths, 
we found that the contractile power of muscle is increased by 
barium, erbium, and lanthanum. It is sometimes increased and 
sometimes diminished by yttrium and calcium. It is diminished 
by didymium, strontium, and beryllium. 

The duration of contraction is increased by barium, calcium, 
strontium, yttrium, and erbium. It is unaffected, or slightly 
diminished, by beryllium, didymium, and lanthanum. 

Contracture is increased by barium, calcium, strontium, 
yttrium, and beryllium. 

The contracture produced by barium is enormous, resembling 
that produced by veratrine. It is, like that of veratrine, dimin.- 
ished by heat, cold, and potash, and may be abolished by these 
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agents. It is by no means so well marked when the drug 
is ae into the circulation as when locally applied to the 
muscle. 

The action of some of the more important of those drugs can 
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be graphically represented by a spiral, the terminal members of 
which are potassium and barium, and these two are, to a certain 
extent, connected by ammonium as an intermediate link. 

The effect of one member of one of these groups may be 
diminished or increased by the subsequent application of another. 
Potassium shortens the elongated curves caused by barium, 
calcium, sodium in large doses, and lithium, and reduces the con- 
tracture which these stbstances cause. The veratrine-like curve 
of barium is counteracted by almost all the substances which 
produce a shorter curve than itself. 


Action of Drugs on Muscle is Relative and not Absolute. 


In considering the action of drugs on muscle, the first point 
which comes clearly out is that the action of a drug on the 
muscle is not absolute, but merely relative. Thus veratrine and 
salts of barium are not to be regarded as absolute muscle- 
poisons—they are only poisons under certain conditions of 
quantity and of temperature. An exceedingly small dose of 
veratrine, instead of acting as a poison to muscle, acts rather 
as a food, and restores it when exhausted. Caffeine likewise in 
small doses has a restorative action, while in large doses it is 
a powerful poison. Veratrine and barium in moderate doses 
and at moderate temperatures are powerful muscular poisons, 
but at low temperatures and at high temperatures their action 
is to a great extent, or even completely, abolished. Nay more, 
moderate quantities of barium salts at moderate temperatures 
are poisonous to the normal muscle, but they are restorative to 
the muscle whose composition and functions have been already 
altered by rubidium. Acids and alkalis also produce an effect 
on muscle, but their effect depends upon whether they are applied 
to the normal muscle or to one previously treated with a substance 
having an opposite reaction. 

It is evident, then, that the whole question of the action of 
drugs on muscle is one involving the relation of the drug to the 
-muscle at the time of application, and we must expect that if the 
temperature is different from the normal, or if the composition 
of the muscle should vary, the action of the drug will vary like- 
wise. Now the composition of all the muscles in the body is not 
the same, as has been shown by Toldt and Nowak,' and the 
composition of the ash obtained by the combustion of different 
animals is also different, as has been shown by Lawes and 
Gilbert.?, We may therefore expect that muscular poisons will 
not act alike at the normal temperature and in febrile condi- 
tions, nor alike upon all the muscles of an animal; nor will they 
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always have the same action upon different animals—the 
relations being different, the effects will be different. The effect 
of poisons upon muscles will also vary according to the chemical 
composition of the tissue at the time. This composition may 
probably, to a certain extent, be altered by feeding—at least as 
far as regards the proportions of inorganic ingredients. We know 
that the quantity of sodium chloride in the body can be increased, 
for if an animal be fed with a larger quantity of salt than usual, 
it does not at once begin to excrete, but stores it up for two or 
three days, and then the excretion increases. After the ad- 
ministration of the salt has been stopped the excretion continues 
large for two or three days, and then returns again to the lower 
standard. It seemed probable that similar retention would 
take place with potash, and if this were so, we might expect to 
counteract to a great extent the effect of barium by feeding an 
animal on potash for some time before administering the barium. 
On trying this, Cash and I have found that this is the case to 
a certain extent, and although we have not been able com- 
pletely to counteract the effect of a large dose of barium s0 
as to prevent death from a lethal dose, we have been able to 
modify and diminish its action by the administration of potash 
for several days previously, so that the characteristic symptoms 
of barium poisoning do not occur until some hours after they 
would otherwise do so, and thus life is prolonged though not 
preserved. 


Action of Drugs on Involuntary Muscular Fibre. 


Contraction.—Involuntary muscles, with the exception of 
the heart, differ from voluntary not only in their anatomical 
structure but in their functional activity: instead of contracting 
or relaxing rapidly, both their contraction and relaxation are slow. 
We have seen that although voluntary muscle occasionally ex- 
hibits spontaneous rhythmical contractions, yet these occur only 
under exceptional circumstances, and but rarely. Involuntary 
muscle, on the other hand, has a much greater tendency to 
rhythmical contraction, although it may be regarded as doubtful 
whether some stimulus, however slight, 1s not required to induce 
this rhythm even in involuntary muscle. It has been already 
mentioned that the contractile tissue of medusa will beat rhyth- 
mically so long as it is connected with motor ganglia. When 
these ganglia are removed, the contractions cease, but will again 
reappear, notwithstanding the absence of the ganglia, if a con- 
stant stimulus be applied to the contractile tissue itself. This 
shows that the conditions for rhythm are contained in contractile 
tissue itself—that the rhythm may be independent of the ganglia 
with which the contractile tissue is connected (p. 118). The same 
appears to be the case with involuntary muscular fibre generally. 
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The ventricle of the frog’s heart, containing ganglia, will 
beat rhythmically for a length of time after its removal from the. 
body. Ifthe ganglia which lie close to the auriculo-ventricular 
groove be cut off, the rhythmical action will cease just as in the 
medusa when the marginal ganglia are removed; but if a constant 
stimulus be applied to the apex of the heart, as for example by 
passing a constant current through it, or by distending it with 
serum, its rhythmical movement will again commence, mechani- 
cal distension appearing to have upon it the same exciting action 
that a little acid added to the water has upon the nerveless bell 
of the medusa. 

The excitability of involuntary muscular fibre appears to be 
increased by small doses of atropine; for when the ganglia of 
the frog’s heart are removed the apex, instead of stopping im- 
mediately, will give a few beats before it stops if atropine has 
been previously given, and mechanical stimuli cause more beats 
in the atropinised than in the normal apex.! 

Effect of Stimuli.— Mechanical distension appears to be one 
of the most powerful of all stimuli to excite rhythmical contraction 
in involuntary muscular fibre. 

Luchsinger observed distinct pulsation in the veins of a bat’s 
wing twenty hours after the death of the animal, if artificial cir- 
culation was kept up. This appears to show that the power of 
rhythmical contraction resides in the muscular fibres of the veins, 
as it does in the nerveless apex of the frog’s heart, and the con- 
tractile tissue of the medusa; but here also an external stimulus 
appears to be required to induce contraction. When the pressure 
by which artificial circulation was maintained fell to zero, the 
pulsation stopped, but if it were raised to forty or fifty centi- 
metres of water, so as to distend the vascular wall, rhythmical 
pulsation again commenced. It appears possible, however, that 
when involuntary muscular fibre is perfectly healthy and 
possesses the highest degree of irritability, it may contract 
rhythmically without any extra stimulus. Thus Engelmann * 
observed that the ureter, in which he could find no nerves at all, 
contracted rhythmically when freshly exposed, although it was 
not distended or subjected to any mechanical irritation; but if 
artificial respiration has been long kept up, and the animal is 
exhausted, so that the excitability of the ureter is diminished, 
then the effect of minimum distension in increasing its rhythm 
becomes very evident. 

Cold causes the isolated non-striated muscles of animals to- 
relax. Heat causes them to contract.? 

The influence of heat and cold, however, does not seem to be 
constant, and in the non-striated muscle of frogs they have an. 


* Langendorff, Archiv f. Anat. u. Phys. Physiolog., Abtg. 1886, p. 267. 
* Pfliiger’s Archiv, 1869, Bd. 11, p. 251. 
* Luchsinger and Sokoloff, Pfliiger’s Archiv, Bd. 26, p. 465. 
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opposite connection to that just described. It is probable that 
the different results may depend to a great extent upon the 
amount of heat or cold applied, and its relation to the condition 
of the tissues at the time of application ; for mechanical stimu- 
lation has also an opposite effect, according to its amount; and 
while gentle stimulation of involuntary muscular fibre, such as 
that of the small blood-vessels, causes dilatation, more powerful 
irritation produces contraction. 

The influence of various drugs upon involuntary muscular 
fibre, as seen in the contraction of the blood-vessels, will be 
described when considering the circulation. 

The Relation of the Contractile Tissue to the Nerves 
is different in voluntary and involuntary muscular fibre. In the 
latter there are no end plates, but the terminal twigs form 
a plexus around the fibres. The motor nerves of involuntary 
muscular fibre appear to be affected by atropine and its con- 
geners in a similar way to those of voluntary muscle by curare. 
There appears also to be a certain relationship between the atro- 
pine and curare group. Small doses of atropine paralyse the 
motor nerves of involuntary muscle, while very large doses of 
curare are required. The converse is the case with voluntary 
muscle. These effects are usually supposed to be due to a 
definite paralysing action on the nerves themselves. There are 
difficulties, however, in the way of this hypothesis, and a more 
probable one, perhaps, is that these drugs disturb the relations 
between the nerves and the muscular fibres which they excite. 
On the idea of a specific action it seems hard to explain the 
results obtained by Szpilman and Luchsinger,? who found that 
atropine produces paralysis of the motor fibres of the yagi sup- 
plying the cesophagus, only in those parts of it where involuntary 
muscular fibre is present. Thus the esophagus of the frog and 
the crop of birds consist of involuntary muscular fibre, and 
atropine destroys the motor power of the vagus over them. The 
cesophagus of the dog and rabbit contains striated muscular 
fibre, and atropine does not paralyse the motor nerves. The 
cesophagus of the cat contains striated muscular fibres in its 
upper three-fourths, and non-striated in its lower fourth; atro- 
pine destroys the motor action of the vagus upon the lower 
fourth, but not upon the upper part.* 

Propagation of Contraction Waves.— Although involuntary 
muscular fibre consists of short cells and not of long fibres like 
voluntary muscle, yet the contraction wave may be propagated 
along a strip of involuntary muscular tissue in both directions 
from the point of irritation, just as in voluntary muscle or in 
the contractile tissue of meduss. This wave is transmitted 


, Sigmund Meyer, Hermann's Handb. d. Physiol., Bd. 5, Theil ii., p. 476. 
s : ae. and Luchsinger, Pfliiger’s Archiv, Bd. 26, p. ‘459. 
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more slowly in involuntary than in voluntary muscle; and 
its rate in the involuntary muscle of the heart, though slower 
than in ordinary striated muscle, is quicker than in unstriated 
muscle, so that in this respect the heart is intermediary between 
the two.! 

The passage of contraction waves in involuntary muscular 
fibre is affected by the same conditions as voluntary muscle, 
the conduction of the contractile wave being rendered slower by 
fatigue and cold, while it is quickened by heat. 

Cold and fatigue also render the rhythmical pulsations smaller 
and longer, while heat has an opposite effect. The passage of 
the contraction wave may also be diminished or arrested by 
section or pressure, just as in the contractile tissue of meduse,? 
so that instead of each contraction wave passing the block pro- 
duced by the sections or compression, only one out of several, 
or none at all, may pass. The proportion passing the block 
depends upon its completeness. If the tissue forming the 
bridge be dry as well as narrow, the block becomes more com- 
plete, and may be again diminished by moistening. Variations 
in the strength of the stimulus do not affect the passage of the 
contraction wave over the block, so that it would appear that 
the injury caused by the section, along with the narrowing of the 
conduction path, retards the re-establishment of the conductive 

wer. 
i In experiments made upon the heart of a tortoise cut into a 
strip, it has been found by Gaskell that stimulation of the vagus 
removes the block, quickens the recovery of the tissue, and causes 
every contraction wave to pass. The effect upon the muscle 
therefore seems to be trophic. 

A weak interrupted current applied to the muscle directly 
has the same action as stimulation of the vagus, i.e. it increases 
the conducting power of the muscle. Sometimes, however, both 
the vagus and a weak interrupted current have an opposite effect, 
and diminish instead of increasing the conducting power. 

An artificial rhythm may be induced in a strip of involuntary 
muscular fibre cut from the heart of the tortoise by passing a weak 
interrupted current through it and then stimulating it at one end 
by induction shocks, at intervals of about five seconds. After a 
while, if the induction shocks are discontinued, the muscle still 
continues to contract rhythmically at the same rate. These con- 
tractions, at first weak, afterwards become strong, and may last 
for many hours. Both the eonducting and the contractile power 
of the muscle are diminished by muscarine. When a strip of it 
is stimulated by induction-shocks applied to one end, the con- 
traction wave passes quickly along; but muscarine appears to 


! Hermann’s Handbuch d. Physiologie, Ba. 1, p. 56. 
* Engelmann, Pyfliger's Archiv, 1876, Bd. 11, p. 465; Gaskell, Journal of 
Physiology, vol. iii. p. 867. 
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block its transmission, so that while the part of the muscle 
between the electrodes contracts at every shock, the rest of the 
muscle contracts only at every second one. A weak interrupted 
current then sent through the muscle may lower its conducting 
power and still further reduce the force of the contractions, and 
not only block the passage of most of the contraction waves from 


the point of excitation, but may even prevent the contraction of 
the excited part itself. 


Atropine has an opposite action and appears to increase the 
conducting power of involuntary muscle, so that when applied 
to a strip of the heart, the conducting power of which has been 
diminished by muscarine, the contractility is at once increased, 
and each contraction wave passes over the whole muscular strip 
each time that a single point is irritated. Large doses, however, 
appear to have a depressant action on the muscle. 


Hypothetical Considerations regarding the Action of 
Drugs on Muscle. 


The modifications which drugs produce in the functions of the animal 
body and of its parts are so numerous and varied that we are unable fully 
to explain them on the basis of our present J epics: bry knowledge. The 
results of pharmacological experiments furnish us indeed with a number of 
additional facts serantine the functions of organs and tissues which will ulti- 
mately lead us to a more correct and thorough knowledge of their physiology. 
At present, however, we can only explain them hypothetically, and, indeed, in 
many cases we can do little more than guess at the explanation. 

The advantage to be gained from hypothetical explanations is that 
hypotheses not only lead to further experiment, but serve as guides for 
experiments, by which, if false, they may be soon disproved, or, if true, may 
be maintained. 

The disadvantage of hypotheses is that they are sometimes apt to be 
taken for facts, and being made use of as bases for further speculation, may 
lead more and more astray from the truth. While bearing in mind the 
danger of speculation, it may be useful to make some guesses at the mode of 
action of drugs upon the muscle as guides to further research. 

The most striking point about muscle is the motor function which it 
exercises by contracting, and the nature of its contraction must engage our 
attention. Throughout the universe we find that motion of nearly all sorts 
resolves itself into a series of vibrations, and the question arises whether the 
motion of muscle cannot be explained in the same way. 

When a muscle is stimulated it contracts and relaxes once, describing a 
wave-like curve upon the revolving cylinder. Frequently this firat wave is 
followed by as second, and sometimes even by a third, which are usually 
ascribed to the simple elasticity of the muscle. Sometimes we can notice 
that the single contraction wave appears really to consist of two or more par- 
tially superimposed on each other, and sometimes we may find two distinct 
waves arise from one stimulation. 

When a muscle is in a state of tetanic contraction it appears to the eye to 
be perfectly quiet, yet we know that during this period of apparent rest the 
muscle is in a state of vibration, alternately tending to contract and elongate. 
These vibrations may succeed one another with a rapidity such that the 
muscle appears to the eye to be motionless, while a nee. taken upon the 
revolving cylinder shows distinct successive waves. If the vibrations are 
still more rapid, the waves may disappear, and we Gay the muscle describing 
a straight line. But even when a muscle is entirely relaxed, its parts may 
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be in a state of vibration quite as continuous as in tetanic contraction. This 
is seen by examining muscular fibre under the microscope. The phenomenon 
which then presents itself was described by Porret and is often known by his 
name. On passing a constant current through a thin muscular slip a con- 
traction is seen when the current is closed. During the whole time of the 
passage of the current, the muscle, to the naked eye, appears to be perfectly 
at rest, but under the microscope its parts are seen to be in constant motion, 
presenting an appearance almost exactly similar to the waving of a field of 
corn on a windy day, or to the motion of rows of cilia. At the same time an 
actual transference of material takes place in the muscle: the end next the 
positive pole growing er, and the end next the negative pole growing 
larger. When the current is suddenly reversed, a sudden contraction of the 
whole muscle takes place, and it then returns to apparent rest; but micro- 
scopic observation shows the same cilia-like motion as before, but in an 
opposite direction. 

This phenomenon reminds one very strongly of the crowding together of 
carriages 1n & rin tak Pg ps when it is set in motion or stopped by the 
locomotive pushing behind or stopping in front. We know that the apparent 
steady movement of the train is due to the backward and forward vibration 
of the piston in the cylinders of the locomotive, and the question occurs 
whether the contraction of the muscle as a whole at the moment of opening 
and breaking the current, is not due to an interference with the rhythmical 
vibration of its parts. The question also arises whether these vibrations are 
not to a great extent dependent upon the molecular weight of its constituents. 
This seems to a certain extent to be indicated by the curious relations between 
the effects of the alkalis, alkaline earths, and certain metals upon muscle. 
Thus Cash and I have found that potassium and calcium neutralise the action 
of each other upon muscle, and if the hypothesis just expressed be correct 
we should expect that metals having a similar molecular weight to a mixture 
of calcium and potassium would have no action upon muscle. This appears 
to be the case. In researches made in Professor Schmiedeberg’s laboratory, 
Anderson Stewart found that nickel and cobalt had no action npon muscle, 
and White found that tin also had little or none. On comparing then the 
atomic weights of potassium (39), calcium (40), nickel (59), cobalt (59), and 
tin (118), we get the following relationships : 

K, (78) + Ca (40) = Ni, (118), or, Co, (118), or, Sn (118.) 


Sodium in large doses lengthens the curve and increases the contracture 
when applied to a normal muscle. It adds to the length of the long curves 
caused by calcium and strontium. Rubidium in large doses produces a long 
curve with enormous contracture almost like that of barium. One would 
naturally have expected that the rubidium and barium would have increased 
each other’s effect like sodium, calcium, or strontium; but the reverse is the 
case, for the abnormal curve caused by rubidium is reduced to the normal by 
the application of barium. If barium be app tee to a greater extent than is 
sufficient to antagonise rubidium, it first abolishes the prolonged rubidium 
curve, reducing it to the normal, and then again elongates it, producing its 
own characteristic curve. Calcium and strontium, which also prolong the 
curve, though to a less extent than barium, do not antagonise one another's 
tere ey, rather increase it; but calcium reduces the barium curve to the 
normal before causing its own peculiar curve. At first sight these results . 
seem to be independent of any rule, but a curious relation is to be observed 
between the atomic weights of these substances. Thus we have seen that 
rubidium in ari wire has the same effect as barium in causing a veratrine. 
like curve, but ium destroys the effect of rubidium before producing its 
own effect. On comparing the atomic weights of these elements we find that 
eight atoms of rubidium have nearly the same weight as five of barium, and 
by subtracting one from the other we get almost no remainder. Thus, 

Ba 187 x 5 = 685 
Bb 85-4 x 8 = 688-2 
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Potassium is, as we know, an important constituent of muscle, and it 
seems possible that the reduction in the barium-curve which calcium causes 
may be due to their union having resulted in a substance whose molecular 
weight is a multiple of that of potassium. Thus, 


Ba 187 x 2 = 274 — Ca 40 = 234 
K 389 x 6= 234 


The alterations which occur in voluntary muscle from the action of such 
substances as calcium or barium appear to approximate it to some extent to 
involuntary muscle. Voluntary muscle is chiefly characterised by sudden and 
rapid contraction and relaxation. Involuntary muscle usually contracts and 
relaxes slowly. In the slowness of its relaxation, at least, the muscle poisoned 
by barium or calcium approaches involuntary muscle. 

The power of summation which contractile tissues possess is strongly sug- 
gestive of the idea that rhythmical vibrations of gradually increasing intensity 
are going on within the tissue even before any movement becomes visible. A 
pendulum very gently struck at proper intervals will gradually begin to 
oscillate through a larger and larger arc. If touched on one side while 
oscillating, the effect of the touch will depend upon the time at which the 
‘touch is applied, for at one period of oscillation it will tend to impede, and at 
another to assist the oscillation. Possibly some unseen rhythm in the muscle 
itself may be the cause of the curious variations in excitability observed in 
dying muscles and in muscles poisoned by lead. Two pendulums connected 
together will swing harmoniously if their rate of oscillation is the same, but 
if one be loaded so as to alter its rate of oscillation they will interfere with 

-each other. Possibly the effect of poisons in paralysing nerves may be due 
rather to alteration in the relative rhythms of the nerve and muscle than to 
any specific destructive power on the terminations of the nerve itself. 

The opposite effects which Gaskell has noticed the vagus nerve and a weak 
‘induced current to produce upon the conducting power of the cardiac muscle, 
nometimes increasing and sometimes diminishing it, may be due to the inter- 
ference or coincidence of rhythm such as are discussed more fully farther on 
under the head of Inhibition. 

It is impossible to say at present what the true cause of the curious 
rhythmical contractions of voluntary muscle is, but if we suppose that there 
is a transverse as well as a longitudinal contraction in muscle, we might 
regard the rhythmical contractions as resulting from the action of these two 
opposing forces. 

It must be borne in mind that the considerations contained in this section 
are purely hypothetical, and their only use is to indicate the direction in 
bk we may possibly look for an explanation of the action of medicines on 
muscle. 
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CHAPTER VI. 
ACTION OF DRUGS ON NERVES. 


General Action of Drugs on the Nervous System. 


In low organisms the contractile protoplasm fulfils the func- 
tions of both nerve and muscle, but as we ascend in the scale 
differentiation becomes more and more complete. From their 
original common origin, however, we might expect that the 
poisons which act on the muscles would also act on the motor 
nerves, and vice versd, and we should hardly expect any poison 
to act entirely on the one without affecting the other. This 
is to a considerable extent the case, for very many substances 
paralyse them both. But, as one would also expect from the 
differentiation they have undergone, muscle and nerve are not 
equally affected in the higher animals. Thus we find that 
although most of the salts of ammonium, and the iodides, 
chlorides, and sulphates of the compound ammonias into which 
methyl and ethyl enter, paralyse both muscle and nerve, yet 
they paralyse the nerve before the muscle. In some cases the 
nerve is affected so much before the muscle that at first sight it 
might appear that the nerve alone was paralysed and the muscle 
left unaffected. More careful observation, however, shows us 
that most of the compound ammonias, and probably most of 
the organic alkaloids, affect muscle, motor nerves, and nerve- 
centres, and, if their action can be continued long enough, will 
paralyse all three. The symptoms they produce may, however, 
be entirely different, because these depend upon the order in 
which the different parts of the nervous system are affected, as 
has already been pointed out at p. 26. The symptoms pro- 
duced, for example, by strychnine and methyl-strychnine are 
utterly different, the former causing tetanic convulsions, and 
the latter gradually-increasing torpor, weakness, and paralysis. 
Strychnine stimulates the spinal cord, and methyl-strychnine 
paralyses the motor nerves; yet if their action continue long 
enough it is found that both of them will ultimately cause 
paralysis of both spinal cord and motor nerves. The final result 
is thus the same in both cases, but the order in which the 
various parts of the nervous system are affected is different. 
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In the example just given, the drugs appear to exert a 
selective influence on the spinal cord and motor nerves respect- 
ively, and consequently produce very different symptoms. But 
we find that a number of drugs appear to act upon muscles, 
motor nerves, and nerve-centres, in a given order, although there 
may be slight variations in the action of the individual drugs. 
These substances are generally found to act as protoplasmic 
poisons, arresting the movements of amcbaw and white blood- 
corpuscles, as well as proving fatal to higher animals. 

In the protoplasm of these minute organisms we are unable 
at present to distinguish any evidences of differentiation. As we 
ascend in the animal kingdom we find a differentiation between 
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Fria. 61.—Diagram to Ulustrave Hughlings Jackson's views of the nervous system. 


muscle, nerve, and nerve-centre; and the higher up we ascend 
in the scale the more complex do the nerve-centres become. As 
Hughlings Jackson has well put it, ‘evolution is a passage from 
the most simple to the most complex, from the lowest to the 
highest centres.’ It is a passage from the most automatic to the 
most voluntary; but the lowest centres are at the same time the 
most stable, or, as Jackson calls it, the ‘most organised centres’; 
while the highest centres are the most unstable or least organ- 
ised. This is represented diagrammatically in .Fig. 51, where 
the centres for the heart and respiratory apparatus and for the 
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sphincters are represented as very simple in their organisation, 
Dut very stable, as indicated by the size of the ganglia and thick- 
ness of the nerves in the diagram. The spinal cord is represented 
as more complex, but with thinner lines, in order to show its 
lesser stability ; while the high complexity and small stability of 
the cerebral cortex is indicated by the great number and thin- 
ness of the lines in the figure. According to Jackson, the lowest 
nervous centre extends trom the aqueduct of Sylvius to the lower 
end of the spinal cord; and in this all parts of the body are 
directly represented, so that a discharge of nervous energy from 
any part of it only requires to overcome the resistance in the 
motor nerves and the muscles themselves. What he regards 
as the middle motor centres are evolved out of the lowest, and 
re-represent all parts of the body in more complex and special 
combinations. The highest centres evolved out of the middle 
re-re-represent all parts of the body in still more complex and 
special combinations. A discharge from the highest centres, in 
order to act on the periphery, has to overcome the resistance of 
the middle and lowest centres, as well as of the muscles. 

In the action of such poisons as alcohol, the nervous system 
appears to be paralysed in inverse order of its development: the 
highest centres going first, next the middle, and then the lowest. 
After this comes paralysis of the motor nerves, und lastly of the 
muscles themselves. In the case of alcohol, the dose required to 
paralyse motor nerves and muscles is so great that, as a rule, we 
can only observe its effect by directly applying the drug to the 
nerves and muscles themselves. To such a process of paralysis 
as this, Jackson applies the term of dissolution. 

In the case of drugs which excite nervous centres, we also 
notice a certain similarity of action. Thus strychnine not only 
causes convulsions by its stimulating action on the medulla 
spinalis, but stimulates also the nerve-centres for the respiration 
and circulation in the medulla oblongata and in the heart itself. 


Action of Drugs on Motor Nerves. 


The readiness with which a muscle responds to a stimulus 
depends both on the condition of the muscle itself, and on the 
terminations of motor nerves within it. A faradaic current 
readily stimulates the nerve-endings, but does not act at all 
readily on the muscle. The making and breaking of a constant 
current, on the other hand, has comparatively slight action on 
the nerves, but a powerful action on the muscle. One of the 
questions which arises most constantly in connection with the 
action of drags is:—whether or not they paralyse the end of 
the motor nerves in muscle. This question was fully worked 
oe by Bernard, and also independently by Kélliker, in relation 

curare. 
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The same methods of experiment were adopted by both. 
They were twofold, and consisted : 

1. In applying the poison to that part of the body alone which 
seemed affected by it, and seeing whether it produced its usual 
action. 

2. In preventing it from reaching that part, and seeing 
whether its usual effect was then absent. 

The first of these methods consisted in the local application 
of the drug te the muscles and motor nerves themselves (Figs. 52 
and 58). The second consisted in ligaturing the artery of one 
leg in a frog, so as to prevent the poison from reaching the 
muscles and motor nerves in that leg (Fig. 54). 

The advantage of the first method, viz. that of local appli- 
cation, is that it allows us to deal with only one organ at a 
time, and the results are therefore less complicated than those 
of the second method. In some respects it 1s better to begin with 
the second method and work back to the simpler from the more 
complex organs (p. 149). 

Paralysis of Motor Nerve-endings.— Curare produces 
symptoms of paralysis. Paralysis may be due to the action 
of the drug on the muscles themselves, on the motor nerves 
which set them in action, or on the nerve-centres which originate 
motor impulses. In order to decide this, Bernard applied elec- 
tricity to the nerves and to the muscles of a frog poisoned by 
curare administered subcutaneously. He thus found that when 
the nerve was irritated no effect was produced on the muscles ; 
but that when the muscle itself was stimulated, it contracted 
readily. In order to decide whether this loss of irritability in 
the nerve was due to a change in the nerve-trunk, or in the ter- 
minations within the muscle, Bernard employed the first method, 
that of local application. He placed a solution of curare in two 
watch-glasses. In one he immersed the trunk of the nerve (Fig. 






Frio. 82,—Shows the method of applying a drug in solution looally to the trunk of a nerve. 


52), and in the other the muscle, so that the solution penetrating 
between the fibres could reach the nerve-endings (Fig. 58). He 





Pia. 88.—Shows the method of applying a drug tn solution locally to a muscle and the ends 
of motor nerves within it. 


then irritated the nerve attached to both muscles, and found 
that irritation caused contraction readily enough in the case 
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where the nerve-trunk had been steeped in the solution of curare, 
but had no effect when the curare had been allowed to reach the 
nerve-ends by immersion of the muscle in the solution. The 
irritability of the muscle itself to mechanical stimuli, or to the 
making and breaking of a constant current directly applied to 
it, remained quite unaltered, so that the muscular fibre had 
evidently not been affected by the action of the poison. 

The second mode.of testing the action of drugs upon motor 
nerves, viz. that of local protection, consists, as has been stated, 
in allowing the drug to be carried to the muscles and nerve-endings 





if 


Fie. $4.—Diagram of the mode of experimenting on motor and sensory nerves in the frog.—The 
shaded part shows where the poison has been carried by the cisculation. The unshaded left leg 
shows where the tissues have been protected from the poison by ligature of the artery just 
above the knee. The unbroken lines with arrows pointing to the spinal cord indicate the 

The broken line with arrows pointing outwards tudicates the motor nerve to 


sensory nerves. 
the unpotsoned Jeg. 


by the circulating blood in one leg of a frog, while it is prevented 
from reaching the other either by ligaturing (Fig. 54) the blood- 
vessels alone, or ligaturing the whole leg with the exception of the 
sciatic nerve. After some time has elapsed, the sciatic nerve is 
stimulated on each side. If the muscles of the poisoned limb do 
not contract at all or do 80 more feebly than in the unpoisoned 
limb, it is evident that the poison has paralysed either them or 
the motor nerves. In order to decide whether the nerves or the 
muscles are paralysed the muscle is next stimulated directly; if 
it then contracts normally it is evident that the paralysis ob- 
served when the nerve was irritated is due to the action of the 
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drug on the nerve-endings. If the muscle is completely para- 
lysed, no definite conclusion can be drawn regarding the nerve- 
endings, but if the muscle shows only partial paralysis, and the 
paralysis is greater when the nerve is stimulated than when the 
muscle is stimulated directly, we conclude that the drug has 
acted upon both the muscular substance itself and the motor 
nerve-endings within it. 

The effect of drugs in paralysing motor nerves is chiefly in- 
vestigated in frogs as the action comes out much more distinctly 
in them. 

Warm-blooded animals may die from paralysis of the motor 
nerves while the nerves still respond readily to faradaic stimuli 
applied to them, the faradaic stimulus being much greater than 
that normally sent along the nerves from the nerve-centres. 
Thus after an animal has been killed by paralysing it with 
curare, its muscles will still respond readily to electrical stimu- 
lation of the motor nerves. 

A fallacy to be guarded against in experiments on the results 
of preventing a poison from reaching one part of the body is 
that caused by diffusion. Even when the circulation is stopped 
in a frog’s leg by ligature of the artery, poison introduced into 
the dorsal lymph-sac may pass down the limb by diffusion and 
affect the parts below the ligature. This may be to a great 
extent prevented by ligaturing the whole limb en masse, at the 
same time carefully excluding the sciatic nerve from the ligature. 
Diffusion may also occur although the circulation has been stopped 
throughout the whole body by removal of the heart and other 
viscera, and the anterior part of the spinal cord may be affected 
before the posterior when the poison is injected into the dorsal 
lymph-sac. 

Advantage of the Method of Local Protection.—The 
advantage of this method is that it affords information regarding 
the action of the poison upon other parts of the nervous system, 
viz. the nerve-centres and sensory nerves, as well as upon the 
motor nerves. It also gives the order in which the poison affects 
the various nervous structures, and shows whether the quantity 
of poison conveyed to the nerves by the circulation is sufficient 
to paralyse them or not. For some substances, directly applied 
to the ends of the motor nerves, may paralyse them, although 
they do not have this effect when injected into the blood: 
the reason being that the quantity applied to the nerves directly 
may be much greater than that which reaches them through the 

circulation. 

The muscles and ends of the motor nerves being protected 
in the ligatured leg from the action of the poison while it still 
remains in connection with the nerve-centres by means of the 
aciatic nerve, this method serves as an index to show what is 
going on in the nerve-centres. Thus in a frog poisoned by 
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curare it is found that the ligatured leg moves on irritation 
of the sensory nerves, while all the poisoned parts remain per- 
fectly still. This shows that the afferent nerves are still capable 
of conveying impressions to the spinal cord, and the cord itself 
of reflex action, although the poisoned limbs give no indication 
of the changes which are occurring in the nerve-centres. By- 
and-by irritation of a sensory nerve or root ceases to produce 
any movement even in the ligatured limb. This effect is shown 
to be due to paralysis of the nerve-centres by observing the 
effect of irritation of the nerves in the ligatured limb, for the 
muscles still respond readily to irritation of the nerve by a 
moderate stimulus. We may conclude with tolerable certainty 
that the motions have ceased in the limbs because the nerve- 
centres have become paralysed. 

Paralysers of Motor Nerves.—Many other drugs have 
an action somewhat similar to that of curare upon the motor 
nerves :— 
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) 7 sulphate. Di-methy]l-coniine.* 

Methyl-tri-ethyl stibonium iodide." Cotarnine.' 
Methyl-tri-ethy! Me hydrate.'* Cynaglossine.* 
Tolayl-tri-ethyl ammonium iodide." | Di-methy! ammonium chloride.* 
Di-toluyl-di-ethyl 4 y H hs * iodide.' 
Toluy)-di-ethyl-amy1 ,, » 3 - sulphate.’ 
Toluyl-tri-ethyl Me hydrate." | Di-ethy! a chloride.’ 
Tetra-methyl iodide. i - iodide.’ 
Tetra-ethyl - a a - sulphate.' 
Tetra-methyl 5 iodide." Curarine.® 
Tetra-amyl “3 Pe Curare.’ 
Tetra-ethyl phosphonium iodide.’ Ditaine.* 
Tetra-ethy! arsonium iodide.'* Methy!-delphinine.* 
plored arsonium and zine double | Echium.'® 

iodide.'* 





Erythrina corallodendron.* 


erenteatanll ae mor 





' Branton and Cash, Proc. Roy. Soc. 

? Crum-Brown and Fraser, Trans. of Roy. Soc. of Edinburgh. 
* Buchheim and Loos, Eckhard’s Beitrdge, Bd. v. 

* Jolyet and Cahours, Compt. Rend., Ixvi. p. 1181. 

* Diedilin, Med. Centraibi., 1868, p. 211. 

* Preyer, Gdthanger Zischr. f. Chemie, 1, p. 381. 

* Bernard and Kolliker. 

* Harnack, Arch. f. exp. Path. u. Pharm., vii. p. 196. 
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pe eal Methyl-piperidine. 

obeline. Saponine. 

Methyl-morphine.? Sparteine. 

yc aad Methyl-strychnine.?, | 
y ” , Ethy ” a HE 

Ptomaines."! Methy!-thebaine.? 

Methyl]-quinine.? Methyl-veratrine.* 
»  quinidine.? Amyl ‘+. 


Although the substances mentioned in the above list have all 
the power of paralysing motor nerves, they do not possess the 
game power as curare. In the case of the salts of ammonium 
and the compound ammonias, the curare-like action 1s accom- 
panied by a paralysing effect upon the muscular substance and 
on the nerve-centres. When salts of these substances are em- 
ployed, their effect is somewhat modified by their acid radical, 
although this is not the case to the same extent in the salts of 
the compound ammonias, and in the salts of ammonium itself. 
Thus the iodide of ammonium has a much stronger paralysing 
action on the nerves than bromide, chloride, sulphate, or phos- 
phate, and this is observed also, though to a less extent, in the 
salts of the compound ammonias.'! 


Exact Localisation of the Action of Curare. 


The experiments already described have shown that curare 
does not paralyse the trunks of motor nerves (p. 148), nor the 
muscular substance (p. 148), and does paralyse the peripheral 
terminations of the motor nerves within the muscles: but they 
do not show what the exact part of the peripheral terminations 1s 
on which the drug exerts its action. 

When a nerve enters a muscle it divides and subdivides 
dichotomously until the fibres become single, and, losing their 
myelin sheath, the axis-cylinders enter the muscular fibres. 
There they end in the nerve-plates, from which the ultimate 
branches pass to the muscular substance. 

The paralysis produced by curare may be due to its 
action on: 

(2) The single nerve-fibrille before they completely lose their 
mvelin sheath ; 

(b) The axis-cylinders ; 

(c) The end plates ; 

(d) The ultimate branches. 

As curare acts s0 much more readily on the nerves passing 


* Harnack, Buchheim's Pharmacologic, 3rd ed. p. 615. 
Brees oa Archw f. Physiol., 1877, p. 91: Schiffer, Deutsch. med. Wochenschr. 
» No. 28. 
" Several authors quoted by Guareschi and Mosso, Les Pitomatnes, 1888. 
* Schroff, Wochenblatt d. Ztschr. d. Aertze mi Wien, No. 14, 1866. 
” Rabuteau, Tratié dlémentaire de Therapeutique, 4me ed. p. 536 ef seq. 
 Vulpian, Arch. de Physiologie, 1868. 
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to voluntary than on those passing to involuntary muscles, and 
the most marked anatomical difference between these two kinds of 





Pia. 55.—Curve showing the excitability in different parts of the sactorias of a frog in a normal and 
curarised muscle. 


muscles consists in the termination of the former in end plates, 
it is natural to suppose that curare acts upon these plates. 





Fig. 56.—Shows the distribution of the nerves in the ee of be frog and the curve of 
excitability in different parts of the muscle. pee will be observed thas the excitability is greatest 
in those parte where there are most nerve-endings. 


Moreover, this supposition appears to receive confirmation from 
the observation of Kihne—that the end plates undergo a certain 
alteration in poisoning by curare, their outlines becoming more 


CHAP. VI.] ACTION OF DRUGS ON NERVES. 158 


distinct than in the normal condition. This slightly increased 
sharpness of outline may be regarded as indicating a slight 
physical change, which might, however, be associated with such 
profound chemical changes in the end plates as to destroy their 
power of conducting stimuli from the nerve to the muscle. 

But recent researches by Kuhne and one of his pupils, 
Politzer, appear to render it probable that some of the nerve- 
structures within the muscle retain their functional activity even 
in profound poisoning by curare; and Politzer supposes that the 
part of the nerve which is acted on by curare is the nerve-fibril 
before it has quite lost its medullary sheath, and that the poison 
destroys the conducting power of the nerve by acting on the 
cement-substance at Ranvier’s nodes. The grounds on which 
this supposition is based are that, even in profound poisoning by 
curare, those parts of the sartorius of the frog which contain 
nerve-endings are more irritable than those which contain none 
(Fig. 56), and that the irritability increases or diminishes in 
proportion to the number of nerve-endings, just as it does in 
the normal muscle, although the excitability of all the parts 
containing nerves is less than normal in curare-poisoning. 

That this variation in irritability in different parts of the 
muscle is due to nervous structures, and not to variations in the 
muscular fibres themselves, is shown by the fact that, when the 
excitability of the nerve is depressed by throwing it into a state of 
anelectrotonus, these variations in the excitability of the muscle 
disappear. 

It is just possible that the nervous structures which retain 
a certain amount of excitability in curare-poisoning may be the 
ultimate terminations which pass from the motor plate to the 
muscular fibre: but Politzer appears to throw this possibility 
aside, and considers that the amount of nervous excitability re- 
tained shows that all the parts beyond the last node of Ranvier 
still possess their functions. 

Should Politzer’s supposition—that curare paralyses motor 
nerves by acting on the cement at Ranvier’s nodes—be correct, 
it may perhaps serve to explain, not only the difference between 
its action on motor nerves going to voluntary and those going to 
involuntary muscular fibre, but also the difference between the 
action of curare, or poisons having a similar action, and of 
atropine on the inhibitory fibres of the vagus. 


Action of Drugs in Increasing Excitability of Motor Nerves. 


It is not 80 easy to prove positively that a drug has increased 
28 that it has diminished the excitability of motor nerves. The 
fact that the nerves of the poisoned leg are found to be more 
excitable than those of the ligatured one in such experiments as 
those just described, does not prove it, for it must be borne in 
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mind that the arrest of the circulation in the ligatured leg 
lessens the excitability of the muscles and the nerves in it. 
This effect of the ligature strengthens the proof that a drug has 
produced paralysis when we find that, in spite of the freer circu- 
lation, the poisoned leg is less irritable than the ligatured one ; 
but it prevents our concluding that the drug has increased ex- 
citability when we find that the poisoned leg responds more 
readily to stimuli thar the ligatured one. 

To try whether a drug increases excitability we treat two 
muscles with saline solution, and after ascertaining that their 
excitability is alike we add the drug to be tested to the saline 
solution in which one muscle is steeped, and after some time test 
the excitability again. Ifthe muscle in the poisoned saline solu- 
tion becomes more excitable than the other, we conclude that the 
increase is due to the action of the drug. 

Irritation of Motor Nerve-endings by Drugs.—The peri- 
pheral terminations of motor nerves in muscle appear to be 
irritated by certain poisons, so that the excised muscle exhibits 
fibrillary twitchings. This might be due to irritation of the 
muscular structure itself, but as they are gradually abolished 
by curare they are supposed to depend upon irritation of the 
terminations of motor nerves. The poisons which produce this 
effect are: aconitine, camphor, guanadine, nicotine, pilocarpine, 

yridine. Physostigmine produces it most markedly in warm- 
blooded animals, but does not seem to cause it in frogs. 

Action of Drugs on the Trunks of Motor Nerves.—Nerve- 
trunks are, as a rule, very much less affected by poisons than the 
end-plates; but they may, ncvertheless, be also acted upon by 
strong solutions of a poison. It appears necessary to apply the 
poison locally to them, and they are probably little if at all 
affected by poisons introduced into the system generally. The 
action of poisons is tested by placing a small piece of gutta- 
percha tissue under the nerve-trunk, usually the sciatic of the 
frog, and applying the poison directly to it, or dipping the nerve 
into a weak solution of common salt, or of sodium phosphate, to 
which the poison has been added, and comparing the poisoned 
nerve with one dipped into a similar saline solution without the 
poison. 

There are two methods of comparison. The first consists 
in using the contraction of the corresponding muscle as an 
index of the functional power of the nerve; the second in 
ascertaining the effect of the poison on the normal electrical 
current in the nerve. 

The motor fibres of a nerve appear to have their excitability 
abolished more readily than that of sensory nerves by changes 
in the body generally, and sometimes also by the local application 
of drugs to them. Thus in wounded nerves the motor function 
may be destroyed, while the sensory function is little altered, 
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and where both sensibility and motion have been destroyed by 
a bruise of the nerve-trunk, the sensibility may reappear, while 
the motor power does not. In rheumatic neuralgia there is not 
unfrequently motor paralysis with exaggerated sensibility. When 
a solution of physostigmine is applied locally to the nerve-trunk 
for a while, and the nerve is then irritated beyond the point of 
application, it is found that it will produce reflex movements of 
the body after it has ceased to do so in the limb supplied by the 
nerve, which shows that the sensory fibres can still conduct im- 
pressions, though the motor fibres cannot. Longer application 
of the poison will destroy the sensory fibres also. When a paste 
of theine is applied to the sciatic nerve, or the nerve is dipped 
in a solution of opium, similar results are observed. 

By dipping nerves in a solution of the poison Mommsen finds 
that atropine diminishes the irritability of the nerves, affecting 
first the intramuscular endings, and afterwards the trunks. 
Alcohol, ether, and chloroform first increase and then diminish 
the irritability. 


Action of Drugs on Sensory Nerves. 


The general action of a drug on sensory nerves is much 
more difficult to ascertain with precision than its effect upon 
motor nerves, because the evidences of sensation we have in the 
lower animals are cries, and movements either of the limbs or 
involuntary muscles, such as the iris, arteries, or bladder, which 
ensue on irritation of sensory nerves. 

In the production of these movements or cries, many struc- 
tures are concerned, viz. sensory nerves, nerve-centres, spinal or 
cerebral motor nerves, and muscles. It 1s comparatively easy 
to ascertain the local action of the drug upon sensory nerves, for 
in this case these other structures are not affected. By applying 
the substance to one part of the body, either by painting it upon, 
or injecting it under, the skin, and then comparing the effect of 
stimulation produced by pinching or by the application of heat 
or electricity upon that and other parts of the surface, we can 
see whether or not the sensibility of the sensory nerves has been 
affected by the drug. 

But when the drug is absorbed into the circulation, it may 
affect all the other structures already mentioned, as well as the 
sensory nerves, and thus it may be impossible to decide with 
certainty whether these nerves are affected or not. But even 
here definite results are sometimes obtainable, as in the case of 
curare. The method of experimenting is that of local protection, 
arresting the circulation in one leg of a frog by applying a ligature 
to the sciatic artery. The animal is then poisoned with curare, 
or any drug the action of which is to be ascertained. The 
poison is carried by the circulation to all other parts of the body 
excepting the ligatured leg. 
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In the case of curare the motor nerves are paralysed by the 
drug, and it would be impossible to ascertain whether irritation 
of the sensory nerve produced any effect at all, were it not that 
the ligatured limb, retaining its irritability, serves as an index 
to the condition of the nerve-centres. At first it is found that 
pinching the poisoned foot will cause movements in the non- 
poisoned leg. This shows that the sensory nerves retain their 
irritability and transmit the stimulation up to the spinal 
cord, whence it is reflected down the motor nerves to the non- 
poisoned foot. 

As the poisoning becomes deeper, however, pinching the 
poisoned leg produces much less effect. 

This might be due to paralysis of the spinal cord, but it is 
shown that this is not the case by pinching the ligatured leg just 
above and below the ligature. 

It is found that a pinch just below the ligature causes marked 
reaction, while a pinch just above has little or no effect. 

In this experiment all the structures eoncerned in the move- 
ment have been alike subjected to the action of curare with the 
exception of the ends of the sensory ner-es below the ligature. 
It is thus evident that the diminished reaction from pinching 
above the ligature is due to paralysis of the ends of the sensory 
nerve, in the part of the body to which the poison has had access, 
and which is shaded dark in the engraving ‘Fig. 54). 

In the experiment just mentioned, the second of the two 
methods already described (p. 147) in the reference to motor nerves 
is employed, and the action of the drug on tie eng of sensory 
nerves is ascertained by preventing the polon fron}, reaching 
them; but the first method may also be enployed aity ‘Ha’ 
action ascertained by applying the poison tethe ends of the 
sensory nerves, while the nerve-trunks and ‘erve.centres E 
protected from its action. Thus, in the experimytg of bi we 
and Hottot upon the action of aconitine on thesensory a = iii 
they ligatured the vein and injected the poison ito the Aevediey 
a frog’s leg; the poison was thus carried to te endg of ai 
sensory nerves in the skin, while it was preventevrom reach: i 
the nerve-centres. In this way they found that iration of ike 
poisoned skin ceased to produce any reflex action, whi,,; ; 2 
tion of the trunk of the nerve distributed to that leg st. cee 
well-marked reflex action. Normally the terminations of AS used 
nerve in the skin are much more sensitive than the trv” 
the nerve; and this experiment therefore proves that aco.®?. 
paralyses the ends of the sensory nerves. ov 

The local action of drugs on the sensory nerves in man is 
ascertained by producing, when applied locally, either diminution 
in pain which may be present at the time, or insensibility, whi 
is usually ascertained by the msthesiometer. This instrun. 
is simply a pair of compasses with blunt points and a sca 
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by which the distance of the points from one another can be 
read off. 

When the sensation is acute, the points are distinctly felt as 
two, even when they are but slightly separated from one another ; 
but when the sensation is blunt, they are felt as one when they 
are at a considerable distance apart. 

In frogs the local action on sensation is ascertained by dipping 
one leg for some time in the solution to be tested, and then 
comparing the effect of irritating corresponding points in the two 
feet or legs by pinching, by the application of acids, or by a faradaic 
current. In this way it has been ascertained that hydrocyanic 
acid has a powerful local action in paralysing sensory nerves. 
Where the drug is very powerful, its action on the nerve-centres 
might complicate the result, if a sufficient quantity should be 
absorbed into the blood. This fallacy may be avoided by arresting 
the circulation entirely through excision or ligature of the heart. 

Local Sedatives and Local Anzsthetics.— Local sedatives 
are substances which diminish, and local anesthetics are 
substances which destroy, the sensibility of the skin for the time 
being. 


Local Sedatives. Local Anzsthetics. 
Aconite. Extreme cold. 
Atropine. Ice. 

Belladonna. Ether spray. 
Carbolic acid. Carbolic acid. 
Chloroform. Cocaine. 
Chloral. Kawa-resin.' 
Morphine. 

Opium. 

Veratrine. 


Action.—Their effect in some degree is due to a paralysing 
action upon the terminal branches of the cutaneous nerves. It 
is probably, to some extent, also due to an effect upon the vessels 
and tissues analogous to that which is produced by rubbing or 
scratching, which, as everyone knows, gives temporary relief to 
itching. Sweating also relieves the itching, which is sometimes 
felt just before it begins. 

Uses.—Local sedatives are employed to relieve itching and to 
lessen pain, whether it be due to neuralgia or inflammation. Local 
anesthetics are employed temporarily to abolish the sensibility 
of the skin, and allow slight incisions or operations to be made 
painlessly. 

Stimulating Action of Drugs on the Peripheral Ends 
of Sensory Nerves.— The peripheral terminations of sensory 
nerves appear to become more sensitive when the supply of blood 


a 
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' Lewin, Ueber Piper methysticum (Kawa). Berlin, 1886. 
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to the part is increased. This is markedly seen, not only in 
inflammation, where the part becomes exceedingly tender, but in 
cases where turgescence of the vessels occurs under physiological 
conditions. Besides the class of irritants which act on the peri- 
pheral terminations of sensory nerves so as to cause pain when 
locally applied, there are several drugs which appear to have a 
special irritant action on the ends of sensory nerves when intro- 
duced into the circulation: these are aconite and aconitine, which 
give rise to a peculiar tingling and numbness in the tongue, lips, 
cheeks, and indeed in all parts supplied by the fifth nerve. Vera- 
trine also causes peculiar sensations in the sensory nerves when 
taken internally, but these are felt more in the fingers and toes, 
and in the joints, than in the tongue.' 


1 Von Schroff, Pharmacologie, 4th ed. p. 584. 


CHAPTER VIL. 
ACTION OF DRUGS ON THE SPINAL CORD. 


In the spinal cord we have to distinguish three functions: that 
of conduction, that of reflex action, and that of origination of 
nerve-force, as in the sweat-centres, &c., contained in it. 

The spinal cord transmits sensory or afferent impulses 
upwards to the medulla and brain; aud motor impulses down- 
wards to the muscles, as well as other efferent impulses to the 
glands. It transmits reflex impulses across, either from behind 
forwards, or laterally from one half of the cord to the other. 
Transmission from behind forwards occurs when the impulse 
passes from the sensory to the motor columns on the same side, 
as in the case of reaction of a sensory stimulus on the same side 
of the body. It occurs laterally when the sensory stimulus pro- 
duces motion, not on the same side, but on the opposite side of 
the body. 

Action on the Conducting Power of the Cord.—Its con- 
ducting power for motor impulses is assumed to be impaired 
when it is noticed that any drug causes partial paralysis of the 
hinder extremities of an animal before the anterior extremities. 

It is usually tested by irritating the spinal cord at its upper end, either 
mechanically with the point of a needle, or by a galvanic or faradaic current 
passed through electrodes inserted into it close together, and observing 


whether irritation of the cord itself jn this way causes contraction in the 
muscles of the legs. 


When no contraction is produced by writation of the cord 
itself, while direct irritation of the motor nerves can still produce 
vigorous contraction, it is evident that the cause of the paralysis 
must be that the spinal cord has lost its power to conduct motor 
impulses. 

These experiments may be made in a frog, the cerebrum of which has 
been previously destroyed; and they may be confirmed in warm-blooded 
animals where sensibility has been destroyed by a section of the cord, just 
below the medulla, and respiration is kept up artificially. The spinal cord is 
then ea a and the anterior columns are irritated im the ways already 
mentione 


The power of the cord to conduct sensory impressions is 


ascertained by exposing it under anesthetics and allowing their 
influence to pass so far off that the animal is capable of giving 
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evidence of sensation. The posterior roots are then irritated 
before and after the injection of the poison into the circulation. 

When it is found that after the poison is injected the irrita- 
tion of the posterior roots which previously caused evidence of 
sensation no longer produces any effect, while irritation of the 
anterior columns still produces motion, the conclusion appears to 
be just, that the poison has paralysed the conducting power of 
the sensory columns of the cord. 

This action appears to be possessed by caffeine, for Bennett 
found that while irritation of the posterior roots of the cord 
caused violent struggles and loud cries in a rabbit before the in- 
jection of caffeine into the circulation, similar irritation, after the 
injection, caused only a slight quiver. That this effect was not 
due to motor paralysis was shown by the fact that irritation of 
the anterior columns caused violent muscular contractions after 
the injection as well as before it.' 





Fie. 57.—Diagram to show the effect of chloroform, chloral, and other ansethetica on conduction of 
painful impressions in the spinal cord. 

Ordinary impressions of touch, temperature, and muscular 
action are transmitted through the posterior roots of the spinal 
cord to the ganglia of the posterior horn of the grey substance, 
and thence upwards by the fibres of the lateral columns. Painful 
sensations, however, appear to be transmitted upwards through 
the grey substance of the cord. The afferent nerves, which trans- 
mit impressions from one part of the cord to another, so as to 
produce co-ordinated reflex movement, are contained in the 
posterior columns of the cord. 

It is evident that any injury or poison which chiefly affects 
the grey matter so as to diminish its conducting power may 
abolish pain while reflex action still persists. This condition may 
be produced by division of the grey matter of the cord, and it 
occurs also at a certain stage of the action of anesthetics such as 
chloroform and ether. 

The action of drugs on the power of the spinal cord to con- 
duct reflex stimuli both transversely and longitudinally has 
been carefully investigated by Wundt. He first ascertains the 


' Hughes-Bennett, Edin. Med. dourn., Oct. 1878. 
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time which elapses between the application of a stimulus to a 
motor nerve and the contraction of a muscle, the nerve used 
being the sciatic, and the muscle the gastrocnemius of a frog. 
This time, which includes that requisite for the stimulus to 
travel down the motor nerve and to set the muscle in action, he 
terms the direct latency. He next stimulates a sensory root of 
the spinal nerve at the same level and on the same side as the 
motor nerve, taking care that the stimulus does not act on the 
motor nerve directly, but only reflexly through the cord. The time 
between the application of the stimulus and the commencement 
of contraction he terms the total latency. By deducting the 
direct latency from the total latency, he ascertains the time re- 
quired for the stimulus to pass through the grey matter of the 
cord from the posterior to the anterior horn of the same side. 
This he calls the reflex time. 

The time required for transverse conduction is ascertained 
by applying the stimulus to a posterior root on the other side and 
comparing the latency with that of stimulation to a posterior root 
on the same side. 

The time required for longitudinal conduction is ascertained 
by applying a stimulus to the brachial nerve, so that it has to 
travel down the greater part of the length of the spinal cord 
before it can excite the sciatic nerve. By comparing the latent 





F10. 68.--Dingram to show the method of investigating refiex and transverec conduction in the spinal 
cord. The motor nerve is firet irritated at 1. As the oylinder revolves at a known rate, anda 
mark is made upon it by an electro-magnet at the instant the nerve is irritated, the distance 
between this mark and the commencement of the muacle curve tadicates the time required for 
the irritation to travel down the motor nerve to the muscle and set it in action. The irritation 
is next applied to the posterior root on the aame side (2). The distance between the commence- 
ment of contraction in this case and in that where the motor nerve was irritated gives the time 
required for simple reflex transmission of the stimulus from the posterior to the anterior horn 
of the cord. The stimulus fa then applied to the posterior root on the opposite side at 3, and 
thé distance between the commenvement of the conscquent contraction and that of the curve 
obtained by irritating at 2 gives the time required for tranamisaion across the cord. 


period of excitation in the brachial nerve with that of the sciatic 
on the same side' the length of time required for longitudinal 
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' For convenience sake both the sciatic and the brachial nerves are taken in 
this experiment on the opposite side from the muscle, so that the time of longi- 
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transmission of stimuli in the cord is ascertained. The mode of 
ascertaining the time of ordinary reflex and transverse trans- 
mission in the cord is shown diagrammatically in Fig. 58. 

The differences in the latent period and in the form of the 
muscle curve obtained by irritation of the motor nerve, and by 
simple transverse, and longitudinal reflex stimulation, are shown 
diagrammatically in Fig. 59. Wundt found that when a motor 





Fu. 59.—Diagram to show the difference between the length of the lutent period and form of the 
curve in contraction induced, B, by direct irritation of the motor nerve ; c, by simple reflex from 
irritation of the cord on the same side ; and p, bv cross refiex from irritation of the cord on the 
opposite side to that from which the motor nerve proceeds, as shown in Fig 58, £ shows com 
bined transverse and longitudinal reflex , a imdivates the moment at which the stimulus was 
applied in each case. 

nerve was irritated at a point distant from the muscle the re- 
sulting contraction had not only a longer latent period, but was 
less in height and longer in duration than when the nerve was 
irritated close to the muscle. From a comparison of the curves 
it will be seen that a small portion of grey matter has a similar 
effect upon the stimulus which passes through it that « great 
length of nerve-fibre would have. In all reflex actions, there- 
fore, in the normal animal, the contraction of the muscle has a 
longer latent period, less height, and longer duration than that 
produced by direct irritation of the motor nerve. The increase 
in the latent period, diminution in height, and longer duration 
are greater in the case of transverse than of simple reflex, and 
greater still in the case of combined transverse and longitudinal 
reflex. 

In the normal frog a stronger stimulus is necessary to pro- 
duce reflex contraction than would be sufficient if it were applied 
directly to the motor nerve, and strong and weak stimuli will 
produce strong and weak muscular contractions. The spinal cord 
has a power of summation similar to that already referred to in 
the case of contractile tissue of medusex, so that a stimulus which 
would be powerless to produce a reflex contraction if applied 
once to a posterior root or to a sensory nerve will be effectual if 
repeated several times in close succession. 

Strychnine has an effect on the conducting power of the 
spinal cord which we should hardly expect, and so have other 
convulsant poisons. It increases the excitability s0 much that 
slighter stimuli than before will produce reflex action, and it 
destroys to a considerable extent the power of summation, so 
that instead of each stimulus producing a contraction in propor- 
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tudinal conduction is ascertained by deducting the transverse from the combined 
transverse and longitudinal conduction. 
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tion to its strength, all have the same effect—a weak one, which 
is just strong enough to produce an effect at all causing as great 
a contraction as the most powerful. The time required for the 
transmission of stimuli through the cord is enormously increased, 
so that the latent period of ordinary reflex, and still more of 
transverse and longitudinal reflexes, is greatly increased, some- 
times, indeed, to as much as ten times the normal. The retarda- 
tion of transverse conduction is not absolutely greater than of 
longitudinal conduction ; but, as the distance through which the 
stimulus has to pass in the former case is much less than in 
the latter, it follows that strychnine increases the resistance more 
transversely than longitudinally. Morphine in small doses has 
no very marked action upon the cord, but larger doses have an 
action almost exactly like that of strychnine, causing increased 
reflex irritability, tetanic contractions, and prolonged latency. 
Veratrine has a similar action. Nicotine and coniine in small 
doses have a similar action to strychnine, but this is quickly 
masked by the rapid appearance of paralysis. When large doses 
are used, paralysis occurs almost immediately, and is usually 
accompanied by fibrillary twitchings. Atropine has at first an 
action similar to strychnine in causing increased excitability, 
prolonged latency, and tetanic contraction. It differs from 
strychnine in causing more rapid diminution in the irritability 
of the grey substance of the spinal cord and in diminishing the 
conducting power of peripheral ucrves. In consequence of this, 
irritation of the sciatic nerve in a frog poisoned by atropine 
causes two contractions, one direct and one reflex, separated from 
each other by a distinct interval, whereas, in a frog poisoned by 
strychnine, these two contractions begin almost at the same 
moment and appear superimposed upon each ather.' a 

Effect of Drugs on the Reflex Action of the Cord.—The 
effect of drugs upon the reflex action of the spinal cord is usually 
estimated by the time which elapses between the application of 
a stimulus and the occurrence of reflex action, before and after 
the administration of a drug. Longer time indicates diminished, 
and shorter time increased, excitability of the cord. 


Method of Experimenting.— Since the spinal cord in mammals quickly 
loses its excitability when deprived of oxygenated blood (as shown by 
Stenson’s experiment, p. 164), frogs are used for expernment. The method 
usually emploxed is called Tiirck’s method. The cerebral lobes in a frog are 
destroyed, and after sufficient time has elapsed to allow it to recover from 
the shock, it is suspended either by the head or fore-legs, so that the hind. 
legs hang down. A very dilute solution of sulphuric acid, the acid taste of 
which can be little more than perceived by the tongue, is put in a small 
beaker and raised until one foot of the frog is completely immersed in it. 


' According to W. Stirling, the latent period of reflex action in the spinal cord 
is increased by the chloride and bromide of potassium and ammonium, by lithium 
nalts, and by chloral and butyl-chloral; it is decreased by the chloride, bromide, 
and iodide of sodium.— Stirling and Landots’ Phystwlogy, 2nd ed., vol. ii. p. 909. 
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The time is then counted by means of a metronome, between the immersion 
of the foot in the acid solution and the time when the leg is drawn up out of 
it. Assoon as the foot is drawn up, the acid is carefully washed off with 
some fresh water in order to prevent any injury to the skin, and after a 
minute or two, the experiment may be repeated. When the time seems 
constant the drug is injected into the lymph-sac, and the experiment is 
repeated again. The greater or leas time which is required for the withdrawal 
of the foot from the acid after the injection of the poison, as compared with 
the time required before, shows the extent to which the reflex action of the 
spinal cord has been diminished or increased by the poison. 


Direct, Indirect, and Inhibitory Paralysis of the Spinal 
Cord by Drugs.—When it is found that the reflex action of 
the cord is greatly diminished or apparently entirely abolished, 
it must not be at once concluded that this is necessarily due to 
the direct paralysing action of the drug itself upon the nervous 
substance of the cord. This may be the case, and is so when 
methyl-coniine is employed, but if may be due to the indirect 
action of the drug upon the heart, weakening the circulation, and 
lessening the function of the cord by interfering with its blood- 
supply. 

In order to ascertain whether this is the case or not, it is usual to take two 
frogs as nearly alike as possible, to destroy the brain in each, and after 
waiting until they have recovered from the immediate shock of the operation, 
to inject into one the drug to be tested, and, at the moment when it stops the 
beating of the heart, to tie a ligature around the heart of the other. The 
persistence of retlex action is then tested in the usual munner, and if it is 
found that it disappears much sooner in the poisoned frog than in the other one 
in which the heart has been ligatured, it is concluded the drug has paralysed 
the substance of the cord itself. 


Indirect Paralysis.—The spinal cord 1s very rapidly para- 
lysed in mammals if the blood-supply to it is stopped. This is 
readily shown by Stenson's experiment of gently compressing 
the abdominal aorta in a rabbit with the thumb or finger, so as 
to arrest the circulation for four or five minutes. On releasing 
the animal its hinder extremities are found to be paralysed, and 
this paralysis, though it may be partly due to interference with 
the blood-supply of the muscles and nerves of the lower extremi- 
ties themselves, is chiefly due to the arrest of circulation in the 
spinal cord. The spinal cord in frogs is less rapidly affected, but 
if the circulation be arrested for half an hour or so symptoms 
of paralysis usually begin to appear, the time varying, however, 
with the temperature and other conditions. Indirect paralysis 
is produced by aconitine, digitalin, and large doses of quinine, 
which arrest the circulation. It is frequently difficult to decide 
how far paralysis is due to the action of a drug on the circulation, 
and how far to its direct action on the spinal cord itself. 

Direct Paralysis.—Paralysis of reflex movement is produced 
by a number of substances, some of which produce little or no 
previous excitement ; others, however, markedly increase the ex- 
citability of the spinal cord first, and are thus classed as spinal 
stimulants. 
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Spinal Depressants.—The following drugs belong to this 


class :— 

Depress without marked previous Excite first and afterwards paralyse. 
excitement. 
Antimony. Ammonia. 
Emetin. Apomorphine. 
Ergot. Aleohol (through circu- 
Hydrocyanic acid. lation. 
Methylconiine. Arsenic. 
Saponine. Camphor. 
Physostigmine. Morphine group.! 
Turpentine. Carbolic acid. 
Zine. Chloral. 
Silver. Nicotine. 
Sodium. Potassium salts. 
Lithium. Veratrine. 
Cesium. Mercury. 


Alcohol group! (action on 
nervous substance). 


Uses of Spinal Depressants.— Such substances as morphine, 
chloral, &c., which diminish the conducting power of the grey 
matter of the cord for painful impressions, are useful as anodynes, 
though their action in lessening pain is probably often due to 
their effect on the brain as well as on the spinal cord. Spinal 
depressants which lessen reflex action are employed in diseases 
where there seems to be increased excitability of various parts of 
the cord, as evidenced by spasm, either tonic or clonic. They 
are therefore employed in tetanus, trismus neonatorum, chorea, 
writer’s cramp, and paralysis agitans. The pathology of many 
nervous diseases is lmmperfectly known, and as the action of spinal 
depressants is freguently a complex one of combined stimulation 
and depression, some of the drugs included in this class are 
uxed in paraplegia due to myelitis, locomotor ataxy, and general 
paralysis. 

They are also used as antagonists in cases of poisoning by 
spinal stimulants hke strychnine. 

Inhibitory Paralysis. — The higher parts of the nervous 
system have the power of lessening the action of the lower, and 
in the frog this power seems to be especially marked in the optic 
lobes. Irritation of these either mechanically by a needle, chemi- 
cally by a grain of salt laid upon them, or electrically, will lessen 
or entirely abolish the reflex action in the cord; but this again 
returns when the irritation is removed, or when its influence is 
destroyed by cutting the cord across, below the point of irritation. 
This fact was discovered by Setschenow, and thus parte of the 


Schmiedeberg, Arencimitiellehre, p. 34, 
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optic lobes concerned in this inhibitory action are known as 
Setschenow’s centres. 

An inhibitory action appears to be exerted by the cranial 
centres in higher animals also, for McKendrick observed that on 
decapitating a pigeon the body lies comparatively stul for a 
second or two, and then violent convulsions set in. If the body 
be held firmly during these convulsions, and a moderately strong 
faradaic current be applied to the upper part of the spinal cord, 
the convulsions may be altogether arrested while it continues, 
again commencing when it stops. In this experiment the appli- 
cation of the current to the cut end of the cord is regarded as 
supplying a stimulus in place of that which would normally pass 
downwards from the brain. 

Quinine causes great depression of reflex excitability, and 
this was stated by Chaperon to be due to the action of the drug 
on Setschenow’s centres. 






: 
PAS SS 





. 60, —Nervous system of a frog, showing the cerebral and optic lobea, the medulla oblongata, 
and the spanal cord with nerve-roots. The brain is shown on a larger acale at p. 184, 


Almost immediately after injection of quinine into the dorsal 
lymph-sac, the reflex excitability of the frog becomes very greatly 
reduced or almost entirely abolished, but if the spinal cord be now 
cut acrose at its upper part just below the medulla oblongata, the 
reflex excitability becomes as great, or even greater, than the 
normal. 

This loss of excitability has been ascribed by Binz to the 
action of quinine on the heart, causing weakening of the circula- 
tion, and thus indirectly producing paralysis of the cord. This 
kind of paralysis does occur with large doses and after consider- 
able time, but it is quite different from the inhibitory paralysis 
described by Chaperon, which comes on almost immediately after 
the injection of the drug into the lymph-sac, and disappears 
immediately on section of the cord below the medulla. 

I have repeated Chaperon’s experiments, and can fully confirm 
their accuracy. In doing so, however, it struck me that the result 
was most marked when a solution of quinine was concentrated 
and somewhat strongly acid. It therefore appeared probable that 
the inhibition was not due to the direct action of the quinine 
upon Setschenow’s centres after it had been carried to them by 
the blood, but only to its reflex action upon them. It irritates 
locally the sensory nerves of the lymph-sac into which it is in- 
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jected, and this stimulus being transmitted to the optic lobes 
excites them so that they produce inhibition of that reflex action 
which would usually occur in the cord when the foot is irritated 
by acid. On testing this hypothesis by injecting acid alone into 
the lymph-sac, Mr. Pardington and I found that it also caused 
reflex inhibition like that produced by quinine. We may there- 
fore conclude that there is nothing special in the action of quinine 
upon the inhibitory centres ; it merely acts like other irritants 
on sensory nerves.’ Probably digitalis and sanguinaria also act 
in a similar way. 


NATURE OF INHIBITION. 


Inhibition and the action of drugs on inhibitory centres play 
a very important part indeed in pharmacology, and on the pre- 
sent hypothesis they are very puzzling. 

By inhibition we mean the power of restraining action which 
some parts of the nervous centres possess. At present it is usually 
supposed that certain parts of the nerve-centres, instead of 
having.a sensory or motor function, have an inhibitory one 
peculiar to themselves. It is found, however, that inhibitory 
powerg are not confined to Setschenow’s centres, already men- 
tioned (p. 166), but that almost any part of the nervous system 
may have an inhibitory action on other parts, so that it becomes 
almost necessary to abandon the old hypothesis. It is found, for 
example, that not only is reflex action more active in the frog 
When the optic lobes are removed, but that when the spinal cord is 
taken away in successive slices from above downwards, the retlex 
action in the part below goes on increasing. On the old hvypo- 
thesis we are almost obliged to assume that each nerve-cell has 
two others connected with it, one of which has the function of 
increasing or stimulating, and the other of inhibiting its action. 
Most of the phenomena which we tind can be explained in a 
much simpler way by supposing that nervous stimuli consist of 
vibrations in the nerve-fibres or nerve-cells, just as sound consists 
of vibrations. 





Fig. €1.— Diagram to show increased intenaity Fic. 64, - Diagram to show abolition of vibrativa 
of vibration by colticidence of waver. by interferenve of waves, 
Interference.—In the case of both sound and lhght we find 

that if two waves should fall upon one another so that their crests 


yoiem 





1 8t. Bartholomew's Hospital Reporis, 1876, p. 153. 
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coincide, the intensity of the sound or light is increased (Fig. 61), 
while if they fall on each other so that the crest of one wave fills 
up the trough of the other, they interfere so as to destroy each 
other’s effect (Fig. 62); and thus two sounds produce silence, or 
two waves of light darkness. This is shown in the case of sound 
by a tube (Fig. 63), which divides into two branches, and these 
again re-unite. The length of one branch may be altered at 





Fic, 63,— Diagram of apparatus for demonstrating the interference of waves of sound aA and fn, 
branches of a tabe ; c, sliding piece by which the branch B cau be lengthened or shortened at 
will ; D, tuning-fork ; E, the ear, 

will, so that the sound travelling through one branch has further 
to go than the other. It may thus be retarded so far as to throw 
it half a wave-length behind the other, and silence is produced. 
If lengthened still further, so as to throw the one sound a whole 
wave-length behind the other, the crests again coincide, and the 
sound is again heard. Increasing the length still further, so that 
the one sound is thrown a wave-length and a half behind the 
other. they again interfere, and silence is again a second time 
produced. This may be repeated ad infinitum, silence occurring 
whc never the one sound falls behind the other by an odd number 
of half wave-lengths. 


Fiu. 64.— Diagram showing the beats or alternate increase and diminution of the wave-heights by 
the interaction of two systems of waves of different wave-lengths. At a, two systema, luwiig a 
relation to each other of 3 to 1, are indicated separately by duttec and complete tines, AUCH the 
resultant of the interaction of the two systems is shown. With such « relation as that ebown in 
the disyram, and with those of « vibrating rod general'y, rach as n, 3n, bn, &o., the interference 
of the #) stems is nut complete, and si.ence cannot be produced by tae interferenoe of sounds. 
(From 


In the case just mentioned, the waves are of the same length, 
but if they are of different lengths, instead of constantly rein- 
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forcing andinterfering with others, they may sometimes strengthen 
and sometimes weaken each other. The result is more or less 
rhythmical increase and diminution of action, or as it is termed 
‘beats.’ This is shown in the accompanying diagram (Fig. 64). 

Instances of rhythm occur in the body, which strongly remind 
us of this condition ; for example, the different rhythms of the 
heart under various conditions. 

Interference in Nervous Structures.— Supposing nervous 
stimuli to consist of vibrations like those of light or sound, the 
action which any nerve-cell would have upon the others connected 
with it would be stimulant or inhibitory according to its position 
in relation to them. If its relation be such that a stimulus 
passing from it to another cell will there meet with a stimulus 
from another quarter in such a way that the waves of which they 
consist coincide, the nervous action will be doubled ; but if they 
interfere the nervous action will be abolished. If they meet so 
as neither completely to coincide nor to interfere, the nervous 
action will be somewhat increased, or somewhat diminished, ac- 
cording to the degree of coincidence or interference between the 
crests of the wave. 

Thus if the relations of the nerve-cells s, 8’ and m, mu’ in the 
diagram (Fig. 65) are such that when a stimulus passes from a 





Fia. 65,— Diagram to illustrate inhibition in the spina! coord. 4, s, and s” are sensory nerves, m, m’, 
and m" ure motor nerves, 8, 6’, and 8” are sensory cells, M, M’, and M” are motor cells in the spinal 
cord, 83 iss sensory, and MB a motor cel) in the brain. 


sensory nerve s to a motor nerve m, one part of it travels along 
the path s, 8, M, m,and another along 8,5, 8’, M,m, Or 8, 8, 8’, M’, M, m, 
at such a rate that the crests of the waves coincide at the motor 
cell mu, they will increase each other’s effect. If they interfere, 
the effect of both will be diminished or destroyed, i.e. inhibition 
will occur. 

Effect of Altered Rate of Transmission.—But it is evident 
that the coincidence or interference of nervous stimuli travelling 
along definite nerve-paths, will vary according to the rate at 
which they travel, so that when stimuli which ordinarily interfere 
with one another, are made to travel more slowly, one may be 
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thrown a whole wave-length, instead of half a wave-length, behind 
the other: and thus we get coincidence and stimulation, instead 
of interference and inhibition. When stimuli, whose waves 
ordinarily coincide and strengthen each other’s action, are made 
to travel more slowly, one may be thrown half a wave-length be- 
hind the other, and thus we shall have interference and inhibition 
instead of stimulation. 

On the other hand, when the stimuli travel more quickly, the 
one which was half a wave-length behind the other, and interfered 
with it, may be thrown only a small fraction of a wave-length 
behind it. It will thus, to a great extent, coincide and cause 
stimulation, while the one which normally coincides with and 
helps another may, by travelling with increased rapidity, get 
half a wave-length in front of the other, and cause inhibition. 

Opposite Conditions produce Similar Effects.— We see 
then that results, apparently exactly the same, may be produced 
by two opposite conditions, increased rapidity or greater slowness 
of transmission of stimuli. 

The Same Conditions may cause Opposite Effects.— We 
see also that the same conditions may produce entirely opposite 
effects, by acting more or less intensely. Thus, the application 
of cold, or of any agent which will render the transmission of 
stimuli along nervous channels slower than usual, may throw 
one which ordinarily coincided with another a small fraction of 
a wave-length behind it, then half a wave-length, then three- 
quarters, next a whole wave-length, and then in addition to the 
whole wave-length it will throw it, as at first, a small fraction or 
a half wave-length behind, and so on. 

We shall thus have the normal stimulation passing into partial, 
then into complete inhibition, which will gradually pass off as 
the crests of the waves come more nearly together, until they 
coincide, when we shall again have stimulation as at first. As 
tbe action proceeds, this second stimulation will again pass into 
inhibition. In the same way a gradual retardation of trans- 
mission will cause impulses, which normally interfere, gradually 
to coincide until inhibition gives place to complete stimulation, 
and this again passes into inhibition. By quickening the trans- 
m:ssion and throwing one wave more or less in advance of 
ee various degrees of heat will likewise produce opposite 
effects. 

Stimulation and Inhibition on this Hypothesis are merely 
Consequences of Relation.—Stimulation and Inhibition are 
not due to any particular stimulating or inhibitory centres; they 
are merely dependent on the wave-length of nervous stimuli or 
the rapidity of transmission, and on the lengths of the paths 
along which they have to travel. Any nerve-cell may therefore 
exercise an inhibitory or stimulating action on any other nerve- 
cell,.and the nature of this action will be merely a question of 
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the length and arrangement of its connections, and the rapidity 
with which stimuli travel along them. 

Test of the Truth of the Hypothesis.—If the hypothesis 
be true we ought to be able to convert inhibition into stimulation, 
and vice versd, by either quickening or slowing the transmission 
of stimuli. We can quicken transmission by heat, and we can 
render it slower by cold. 

On this hypothesis we would expect to find that either ex- 
cessive quickening or excessive slowing of the passage of stimuli 
between the cells of the nerve-centres might cause a number of 
stimuli which would ordinarily interfere to coincide and produce 
convulsions. This is what actually does occur, for extreme heat 
and extreme cold both cause convulsions. But it is unsafe to 
lay too much stress upon this point, as the cause of convulsion 
may be very complex. We find, however, as we should expect 
on this hypothesis, that the inhibitory action of the vagus is 
destroyed by cold.! 


Explanation of the Actions of Certain Drugs on this 
Hypothesis. 


There are certain phenomena connected with the action of 
drugs on the spinal cord which are almost inexplicable on the 
ordinary hypothesis, but which are readily explained on that 
of interference. Thus belladonna when given to frogs causes 
gradually increasing weakness of respiration and movement, until 
at length voluntary and respiratory movements are entirely 
ubolished, and the afferent and efferent nerves are greatly 
weakened. Later still, both afferent and efferent nerves are 
completely paralysed, and the only sign of vitality is an occasional 
and hardly perceptible beat of the heart, and retention of irrita- 
bility in the striated muscles. The animal appears to be dead, 
and was believed to be dead, until Fraser made the observation 
that if allowed to remain in this condition for four or five days, 
the apparent death passed away and was succeeded by a state of 
spinal excitement. The fore-arms pass from a state of complete 
flaccidity to one of rigid tonic contraction. The respiratory 
movements reappeared ; the cardiac action became stronger, and 
the posterior extremities extended. In this condition a touch 
upon the skin caused violent tetanus, usually opisthotonic, lasting 
from two to ten seconds, and succeeded by a series of clonic 
spasms. A little later still the convulsions change their character 
and become emprosthotonic. These symptoms are due to the 
action of the poison upon the spinal cord itself, for they continue 
independently in the parts connected with each segment of the 
cord when it has been divided. 


' Horwath, Pftiger’s Archiv, 1876, xii. p. 278. 
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This action may be imitated by a combination of a drug which 
will paralyse the motor nerves with one which will excite the 
spinal cord. Fraser concludes that the effects of large doses of 
atropine just described are due to a combined stimulant action of 
this substance on the cord, and a paralysing one on the motor 
nerves. The stimulant action on the cord is masked by the 
paralysis of the moter nerves, and only appears after the para- 
lysis has passed off. He thinks that the difference in the rela- 
tions of these effects to each other, which are seen in different 
species of animals, may be explained by this combination acting 
on special varieties of organisation. In support of his views he 
administered to frogs a mixture of strychnine which stimulates 
the spinal cord, and of methyl-strychnine, which paralyses the 
motor nerves, and found that the mixture produced symptoms 
similar to those of atropine. Notwithstanding this apparently 
convincing proof, it would appear that the paralysis in the frog 
is due to the action of the atropine on the spinal cord, and not 
to a paralysing effect on the motor nerves. For Ringer and 
Murrell have found that when the ends of the motor nerves in 
one leg are protected from the action of the poison by ligature of 
the artery there is no difference between it and the unpoisonedd 
leg, while if Fraser’s ideas were correct the unpoisoned leg ought 
to be in a state of violent spasm. 

A condition very nearly similar to that caused by atropine is 
produced by morphine. When this substance is given to a frog, 
its effects are exactly similar to those produced by the successive 
removal of the different parts of the nervous system from above 
downwards. Goltz has shown that when the cerebral lobes are 
removed from the frog it loses the power of voluntary motion, 
and sits still; when the optic lobes are removed it will spring 
when stimulated, but loses the power of directing its movements. 
When the cerebellum is removed, it loses the power of springing 
at all; and when the spinal cord is destroyed, reflex action is 
abolished. 

Now these are exactly the effects produced by morphine, the 
frog poisoned by it first losing voluntary motion, next the power 
of directing its movements, next the power of springing at all, 
and lastly, reflex action. But after reflex action is destroyed by 
morphine, and the frog is apparently dead, a very remarkable 
condition appears, the general flaccidity passes away, and is 
succeeded by a stage of excitement, a slight touch causing 
violent convulsions just as if the animal had been poisoned by 
strychnine.! 

The action of morphine here appears to be clearly that of de- 
stroying the function of the nerve-centres from above downwards, 
causing paralysis first of the cerebral lobes, next of the optic 

; ; , Memoirs on the Nervous System, p. 7 oe 1887). 
kowski, Archiv fiir exper. Path. und Pharm., Band vii. p. 247. 
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lobes, next of the cerebellum, and next of the cord. But it seems 
probable that the paralysis of the cord first observed is only ap- 
parent and not real; and in order to explain it on the ordinary 
hypothesis we must assume that during it the inhibitory centres 
in the cord are intensely excited, so as to prevent any motor 
action, that afterwards they become completely paralysed, and 
thus we get convulsions occurring from slight stimuli. 

Ammonium bromide also causes, first, complete loss of volun- 
tary movement and reflex action, but at a later stage in the 
poisoning convulsions. 

On the hypothesis of interference, the phenomena produced 
both by atropine and by morphine can be more simply explained. 
These drugs, acting on the nervous structures, gradually lessen 
the functional activity of the nerve-fibrils which connect the 
nerve-cells together ; the impulses are retarded, and thus the 
length of nervous connection between the cells of the spinal cord, 
which is calculated to keep them in proper relation in the normal 
animal just suffices at a certain stage to throw the impulses 
half a wave-length behind the other, and thus to cause complete 
inhibition and apparent paralysis. 

As the action of the drug goes on, the retardation becomes 
still greater, and then the impulses are thrown very nearly, but 
not quite, a whole wave-length behind the other, and thus they 
coincide for a short time, but gradually again interfere, and 
therefore we get, on the application of a stimulus, a tonic con- 
vulsion followed by several clonic ones, and then by a period of 
rest. This explanation is further borne out by the fact observed 
by Fraser, that the convulsions caused by atropine occurred more 
readily during winter, when the temperature of the laboratory is 
low, and the cold would tend to aid the action of the drug in 
retarding the transmission of impulses.' 

The effect of strychnine in causing tetanus is very remark- 
able; a very small dose of it administered to a frog first renders 
the animal most sensitive to reflex impulses, so that slight 1m- 
pressions which would normally have no effect, produce reflex 
action. As the poisoning proceeds, a slight stimulus no longer 
produces a reflex action limited to a few muscles, but causes a 
general convulsion throughout all the body, all the muscles being 
apparently put equally on the stretch. In man the form assumed 
by the body is that of a bow, the head and the heels being bent 
backwards, the hands clenched, and the arms tightly drawn to 
the body. 

My friend Dr. Ferrier has shown that this position is due to 
the different strengths of the various muscles in the body. All 
being contracted to their utmost, the stronger overpower the 
weaker, and thus the powerful extensors of the back and muscles 
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' Transactions of the Royal Society of Edinburgh, vol. xxv. p. 467. 
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of the thighs keep the body arched backwards and the legs rigid, 
while the adductors and flexors of the arms and fingers clench 
the fist and bend the arms, and draw them close to the body.' 

The convulsions are not continuous, but are clonic; a violent 
convulsion coming on and lasting for a while, and then being 
succeeded by an interval of rest, to which after a little while 
another convulsion succeeds. The animal generally dies either 
of asphyxia during a convulsion, or of stoppage of the heart 
during the interval. 

When the animal is left to itself, the convulsions—-at least 
in frogs—appear to me to follow a certain rhythm, the intervals 
remaining for some little time of nearly the same extent. 

A slight external stimulus, however, applied during the in- 
terval—or at least during a certain part of it—wiull bring on the 
convulsion. But this is not the case during the whole interval. 
Immediately after each convulsion has ceased I have observed a 
period in which stimulation applied to the surface appears to 
have no effect whatever. 

It is rather extraordinary, also, that although touching the 
surface produces convulsions, irritation of the skin by acid does 
not do so.? 

The cause of those convulsions was located in the spinal cord 
by Magendie in an elaborate series of experiments, which will be 
described later on (p. 177). 

Other observers have tried to discover whether any change 
in the peripheral nerves also took part in causing convulsion ; 
but from further experiments it appears that the irritability of 
the sensory nerves is not increased.® 

According to Rosenthal, strychnine does not affect the rate at 
which impulses are transmitted in peripheral nerves; he, how- 
ever, states that it lessens the time required for reflex actions. 
Wundt came to the conclusion that the reflex time was on the 
contrary increased. 

In trying to explain the phenomenon of strychnine-tetanus 
on the hypothesis of interference, one would have been inclined 
by Rosenthal’s experiments to say that strychnine quickened the 
transmission of impulses along those fibres in the spinal cord 
which connect the different cells together. 

The impulses which normally, by travelling further round, 
fell behind the simple motor ones by half a wave-length, and 
thus inhibited them, would now fall only a small fraction of a 
wave-length behind, and we should have stimulation instead of 
inhibition. 

Wundt’s conclusion, on the other hand, would lead to the 





» Brain, vol. iv. p. 8138. 
? Eckhard, Hermann’s Handb. d. Physiol., Band ii. Th. 2, p. 48. 
jae Bernstein, quoted by Eckhard, op. cit. p. 40. Walton, Ludwig’ s Arbeiten, 
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same result by supposing that the inhibitory wave was retarded 
so as to fall a whole wave-length behind the motor one. On the as- 
sumption, however, that the fibres which pass transversely across 
from sensory to motor cells, and those that pass upwards and 
downwards in the cord connecting the cells of successive strata 
in it, are equally affected, we do not get a satisfactory explana- 
tion of the rhythmical nature of the convulsions. By supposing, 
however, that these are not equally affected, but that the re- 
sistance In one—lIct us say that in the transverse fibres—ig more 
increased than in the longitudinal fibres, we shall get the im- 
pulses at one time thrown completely upon each other, causing 
intense convulsion, at another half a wave-length behind, causing 
complete relaxation, which is exactly what we find. 

This view is to some extent borne out by the different effect 
produced by a constant current upon these convulsions, accord- 
ing as it is passed transversely or longitudinally through the 
spinal cord. Ranke found that when passed transversely it has 
no effect, but when passed longitudinally in either direction 
it completely arrests the strychnine convulsions, and also the 
normal reflexes which are produced by tactile stimuli. 

Ranke’s observations have been repeated by others with 
varying result, and this variation may, I think, be explained by 
the effect of temperature. 

The effect of warmth and cold upon strychnine-tetanus is 
what we would expect on the hypothesis of interference. With 
small doses of strychnine, warmth abolishes the convulsions, 
while cold increases them. When large doses are given, on the 
contrary, warmth increases the convulsions, and cold abolishes 
them.! 

We may explain this result on the hypothesis of interference 
in the following manner :— 

If a small dose of strychnine retard the transmission of ner- 
vous impulses so that the inhibitory wave is allowed to fall rather 
more than half a wave-length, but not a whole wave-length, 
behind the stimulant wave, we should have a certain amount of 
stimulation instead of inhibition. Shght warmth, by quickening 
the transmission of impulses, should counteract this effect, and 
should remove the effect of the strychnine. Cold, on the other 
hand, by causing still further retardation, should increase the 
effect. With a large dose of strychnine, the transmission of the 
inhibitory wave being still further retarded, the warmth would 
be sufficient to make the two waves coincide, while the cold 
would throw back the inhibitory wave a whole wave-length, and 
thus again abolish the convulsions. 

The effect of temperature on the poisonous action of guanidine 
is also very extraordinary, and is very hard to explain on the 
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ordinary hypothesis, although the phenomena seem quite natural 
when we look at them as cases of interference due to alterations 
in the rapidity with which the stimuli are transmitted along 
nervous structures. 

Another cause of tetanus that is difficult to understand on 
the ordinary hypothesis of inhibitory centres is the similar effect 
of absence of oxygen and excess of oxygen. When an animal is 
confined in a closed chamber without oxygen, it dies of convul- 
sions ; when oxygen is gradually introduced before the convulsions 
become too marked, it recovers. But when the pressure of oxygen 
is gradually raised above the normal, the animal again dies of 
convulsions. This is evidently not the effect of mere increase in 
atmospheric pressure, but the effect of the oxygen on the animal, 
inasmuch as twenty-five atmospheres of common air are required 
to produce the oxygen-convulsions, while three atmospheres of 
pure oxygen are sufficient. This effect is readily explained on 
the hypothesis of interference by supposing that the absence 
of oxygen retards the transmission of impulses in the nerve- 
centres; so that we get those which ought ordinarily to inhibit 
one another coinciding and causing convulsions. Increased supply 
of oxygen gradually quickens the transmission of impulses until 
the waves first reach the normal relation, and then, the normal 
rate being exceeded, the impulses once more nearly coincide, 
and convulsions are produced a second time.! 

The effect of various agents also in arresting or inhibiting 
muscular action suggests the possibility that such inhibition 15 
due to interference with vibrations in muscle. The vibrations 
of the parts which occur in the muscle during the passage of a 
constant current have already been mentioned. When a constant 
current is passed for a length of time and then stopped, tetanic 
contraction of the muscle occurs and lasts for some time, but it 
can be at once arrested by again passing the constant current 
through the muscle. 

The idea that coincidence or interference of contractile waves 
in muscle have much to do with the presence or absence of con- 
traction of a muscle has been advanced by Kuhne, in order to 
explain the phenomenon observed by A. Ewald. When the 
sartorius of a frog is stimulated at each end by electric currents 
passing transversely through the ends, the secondary contraction 
which can be obtained from it is strongest in the middle of the 
muscle, while the points exactly intermediate between the middle 
and the end do not produce any secondary contraction at all. 
This absence of secondary contraction Kihne thinks is due to 


' For other observations on interference as a cause of inhibition, cide Wundt, 
Untersuchungen eur Mechantk der Nerven und Nervencentren. 1876. (Stuttgart: 
T. Enke);, Ranvier, Legons d’Anatomie Générale. Année 1877-78. (Paris: J. B. 
Baillidre et Fils); and Lauder Brunton ‘On the Nature of Inhibition and the 
Action of Drugs upon it’ (Nature, March 1883, and reprint). 
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interference, and the powerful secondary contraction from the 
middle to coincidence of waves.' 

Inhibition may also be produced by direct irritation of in- 
voluntary muscular fibre. Thus I have noticed, under Ludwig’s 
direction, that stimulation of veins as a rule very frequently 
causes dilatation at the point of irritation, and if the mus- 
cular fibre of a frog’s heart be injured by pinching at one 
point, that point is apt to remain dilated when the rest is con- 
tracted. Protoplasmic structures appear to be similarly affected, 
and the passage of an interrupted current through the heart of 
a snail will arrest its rhythmical pulsations, although the heart in 
this animal appears to be a continuous protoplasmic structure 
and destitute of nerves.? 


Stimulating Action of Drugs on the Reflex Powers of 
the Cord. 


The reflex action of the cord is greatly increased by certain 
drugs, more especially by ammonia and by strychnine. The 
action of strychnine was first investigated by Magendie, and his 
rescarch is not only the first example of the systematic investi- 
gation of the physiological action of a drug leading to its thera- 
peutical employment, but is such a model of this method of 
research that it is worth giving in detail. 

He first introduced a little of the upas poison, of which 
strychnine was the essential ingredient, under the skin of the 
thigh of a dog, and found that for the first three minutes no 
symptoms at all were produced. Then the action of the poison 
began to manifest itself by general inalaise, succeeded by marked 
symptoms. The animal took shelter in a corner of the labora- 
tory ; and almost immediately afterwards convulsive contraction 
of all the muscles of the body occurred, the fore-feet quitting the 
ground for a moment on account of the sudden extension of the 
spine. This contraction was only momentary, and almost imme- 
diately afterwards ceased ; the animal remained calm for several 
seconds, and was then seized with a second convulsion, more 
marked and prolonged than the first. These convulsions suc- 
ceeded each other at short intervals, gradually becoming more 
severe. The respiration was hurried, the pulse quick, and it was 
observed that each time the animal was touched a convulsion 
immediately followed. Finally, death occurred at an interval 
increasing with the age and strength of the animal. 

These symptoms suggested to Magendie the following ex- 
planation of the action of the poison. 

It was, he thought, absor from the wound into the blood, 


7 Untersuchungen a. d. Phystolog. Inst., Heidelberg, 1879. Sonderabdruck, 
p. 40. 
2M. Foster, Pfliger's Archiv. 
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by which it was carried to the heart, and thence to all the organs 
of the body. On arriving at the spinal cord, it acted upon it as 
a violent excitant, producing the same symptoms as mechanical 
irritation or the application of electricity. Magendie was not 
content until he had tested his theory by experiment. The first 
question to be settled was whether the poison was absorbed 
or not. 

To test this supposition he applied the poison first to the 
serous membranes, the peritoneum and pleura, from which, as 
he had learned by previous experience, absorption takes place 
with extreme rapidity. The result showed that his supposition 
was correct. The symptoms appeared almost immediately after 
the injection of the poison into the pleura, and within twenty 
seconds after it had been injected into the peritoneum. In order 
to ascertain whether absorption took place from mucous as well 
as from serous surfaces, he isolated a loop of small intestine by 
means of two ligatures, and injected a little of the poison into 
the part between them. In six minutes, symptoms of poisoning 
appeared, showing that absorption had occurred, but they were 
less intense than when the poison was applied to the serous 
surface. 

Further experiments showed that absorption took place from 
the large intestine, from the bladder, and from the vagina; but 
that it was comparatively feeble and slow. When introduced 
into the stomach along with food, upas invariably caused death ; 
but the symptoms did not appear until half an hour after it had 
been taken. This delay might have been due either to absorp- 
tion from the stomach having taken place very slowly or not 
at all, so that the drug had passed on to the small intestine, and 
thence been absorbed into the blood. To determine this point, 
he isolated the stomach by ligatures applied to its cardiac and 
pyloric orifices, and then injected a little poison into its cavity. 

Under such conditions, symptoms of poisoning were only 
observed after the lapse of an hour. This showed that while 
absorption from the stomach did occur, it was much slower than 
from the small intestine. 

The second question was, Does the poison act through the 
circulation? If so, reasoned Magendie, the first symptoms of 
the action of the poison will come on more slowly when it has 
far to travel to the spinal cord from the point of introduction, 
and vice versd. On testing this by experiment, he found that 
when the poison was injected into the jugular vein, tetanus 
occurred almost instantaneously, and death took place in less 
than three minutes, for the upas had only to pass through the 
pulmonary circulation and heart to the arteries of the cord. 
When injected into the femoral artery (at D, Fig. 66) the dis- 
tance to be travelled before reaching the cord would be greatly 
increased, for the poison must first pass through the artery itself, 
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through the capillaries, and along the vena cava, traversing the 
whole distance marked D A B in Fig. 66 before it reached the 
point where it entered the circulation when it was injected into 
the jugular. Under these conditions the action should be slow, 
and experiment showed this to be actually the case, for no 
symptoms appeared until seven minutes after the injection. 
Although these experiments of Magendie’s appear to prove com- 
pletely that the upas poison acts through the circulation, a 

number of persons nevertheless considered that the symptoms 
were produced through the nervous system by means of so-called 
sympathy. In order to remove their doubts, Magendie narcotised 
a dog by means of opium, and then divided all the structures of 
one leg with the exception of the artery and vein. Into this 
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Fic, 66.—Diagram {llustrating Magendie’s metho of Investigating the mode of surat of upas 
(strychnine), A, femoral vein; B, peritoneum; C, pleura; D, femoral artery; %, F, GQ, spinal 
oérd, to which small arteries are seen passing from the aorta. At pw is indicated a aint of 
section of the oord. 


almost isolated limb he then introduced a little of the poison. 
This was followed by the usual symptoms almost exactly as if 
the limb had been intact. By pressing upon the vein which 
passed from the limb to the body when the symptoms of tetanus 
appeared he was able to arrest their further development, and by 
releasing the vessel and allowing the circulation to have free 
course the symptoms reappeared. Lest by any chance the 
poison might have acted through nerves or lymphatics contained 
in the walls of the artery and vein, he divided these structures 
also, connecting their several ends by means of quills through 
which circulation then took place. When the poison was applied 
to the severed limb connected with the body only by these quills, 
the same succession of phenomena occurred as when the limb 
was uninjured. The possibility of the action being due to 
sympathy between the nervous system and the point of applica- 
tion of the poison was thus completely excluded, and the opera- 
tion et the poison through the circulation triumphantly demon- 
stratec 

The next question was whether the convulsions were 
caused by the action of the drug on the brain or the cord. 

uN 2 
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To ascertain its action upon the brain, a little of the solution 
was injected into the carotid artery. The effects produced were 
the same as those of any irritating liquid. The intellectual 
faculties disappeared, the head was laid between the paws, and 
the animal rolled over and over like a ball. These effects passed 
off as the circulating blood removed a quantity of the drug from 
the brain, and were succeeded by the ordinary tetanic convulsions 
when sufficient time had elapsed for it to reach the spinal cord. 
The question whether it really acted upon the cord still remained 
to be put to a crucial test. If its effects were really due to its 
action upon the spinal cord they ought to cease upon the de- 
struction of that part of the nervous system, and to occur when 
the drug was applied to it alone. The cord was therefore de- 
stroyed by running a piece of whalebone down the vertebral 
canal at the moment of injection. When this was done, no 
tetanus occurred. In another experiment, Magendie waited 
until the tetanic spasms had been induced by the upas, and then 
destroyed the spinal cord by slowly pushing the whalebone down 
the vertebral canal. As the whalebone advanced, the tetanus 
disappeared, first in the fore-legs, when the dorsal part of the 
cord was destroyed, and then in the hind-legs, when the whale- 
bone had reached the lumbar vertebre. 

In another experiment, an animal was narcotised by means 
of opium, and the spinal canal laid freely open. The upas was 
then directly placed on a part of the spinal cord. Tetanus im- 
mediately occurred in that part of the body, and in that part 
only to which the nerves arising from this portion of the cord 
were distributed. When the poison was successively applied to 
other parts of the cord, the convulsions spread to the correspond- 
ing regions of the body. 

The question whether a drug exercises a convulsant 
action through the brain or spinal cord is now frequently 
tested, not by destroying the whole cord as Magendie did, but 
simply by dividing the spinal cord transversely between the occi- 
put and the atlas. Convulsions depending upon stimulation of 
the motor centres in the brain and medulla oblongata then 
ii after section, while those dependent upon the spinal cord 

o not. 

The experiment of dividing the spinal cord transversely about 
its middle is also sometimes performed in order to test whether 
the convulsions are of really spinal origin. If they are, they 
should persist in both the anterior and posterior parts of the 
body, but if they are of cerebral origin, they occur in the anterior 
but not in the posterior part. 

The effect of strychnine and allied substances upon the cord 
is usually ascribed to increased excitability of the nerve-cells, but 
it is not improbably due partly to alteration in the comparative 
rate at which stimuli are transmitted from one cell to another ; 
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but this subject has already been more fully discussed under 
‘Inhibition’ (q.v., p. 178 et seq.). 

Some curious results obtained by Dr. A. J. Spence may be 
explained on the latter hypothesis which would be inexplicable on 
the former. After removing the blood from the body of a frog, 
and exposing the brain, he placed some nux vomica upon it, so 
that it could gradually diffuse along the spinal cord. As it passed 
downwards he observed that, at first, irritation of the fore-feet 
aused spasm only in them ; ‘later it caused spasm of both front 
and hind-feet, while irritation of the hind-feet still produced the 
ordinary reflex; and later still irritation of the fore-feet caused 
no spasm in the hind- legs while irritation of the hind-feet would 
still cause spasm in the fore-legs.! 

The action of strychnine on the conducting power of the 
spinal cord has already been discussed. It diminishes or 
abolishes the power of summation, but increases the reflex 
excitability, so that stimuli will produce reflex action which are 
too feeble to do so when the spinal cord is in its normal condition. 
The difference between the reaction to strong and weak stimuli 
is also to a great extent abolished, and both produce tetanic con- 
tractions. This condition, however, is absent for a short time 
after the application of each stimulus, and then strong and weak 
stimuli produce corresponding strong and weak action, much as 
in the normal cord.? 

The effect of nicotine as a spinal stimulant is very extra- 
ordinary ; for Freusberg found that when frogs had been decapi- 
tated for twenty-four hours, and reflex action was almost entirely 
gone, the injection of a small quantity of the poison increased 
the reflex excitability so much that irritation of the skin caused 
well-marked movements. This increase lasted from one to three 
days, and the bodies of frogs poisoned by nicotine retained a 
fresh appearance for a long time. 


Spinal Stimulants. 


Spinal stimulants are remedies which increase the functional 
activity of the spinal cord. 


Ammonia. Thebaine. 
Strychnine. Gelsemine. 
Brucine. Buxine. 
Absinthe. Calabarine. 
Nicotine. Caffeine. 


The most marked of these are strychnine, brucine, and the- 
baine, which in small and moderate doses greatly increase the 


' Edin. Med. Journ., July 186 
2 Ludwig and Walton, Ladvnig" : Arbeiten, 1882, 
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reflex excitability, and in large doses cause tetanic convulsions. 
Besides these there are some others, such as opium, morphine,,. 
and belladonna, which, although they appear at first to have a 
sedative action, when given in very large doses produce convul- 
sions. 

Uses.—The want of an exact knowledge of the intimate 
pathology of diseases of the spinal cord renders the rational use of 
spinal stimulants difficult. They are employed in the cases of 
general debility without any evidence of distinct disease, and in. 
paralysis where there is no evidence of inflammation: this 
paralysis may be local, or affect the whole side of the body, as in 
hemiplegia, or the lower half, as in paraplegia. 

When strychnine is given in cases of paralysis until it begins 
to exhibit its physiological action in slight muscular twitches, 
these twitches begin soooner and are more marked in the para- 
lysed than the healthy parts. 
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CHAPTER VIII. 
ACTION OF DRUGS ON THE BRAIN. 


WE are able to judge to a certain extent of the order and kind of 
action of drugs upon the different parts of the nerve-centres by 
watching their effect upon the movements of animals after their 
injection. 


Functions of the Brain in the Frog. 


By removal of successive portions of the nervous system 
in the frog, Goltz has shown that the cerebral lobes have the 
function of voluntary movement, so that when they are removed, 
the animal lies quiet, unless acted upon by some external 
stimulus. 

The optic lobes, which correspond to the corpora quadri- 
gemina of the higher animals, have the function of directing and 
co-ordinating movements, but not of originating them, so that a 
frog in which they are uninjured, but from which the cerebral 
lobes have been removed, will remain perfectly quiet, except on 
the application of an external stimulus, when it will leap like a 
normal frog. 

As the optic lobes have the power of directing and co-ordinat- 
ing movements, when they are destroyed the animal will jump, 
but will be unable to direct its movements. 

The cerebellum has also the power of co-ordination, so that 
when it is removed the animal cannot jump at all, although one 
leg may answer by a kick or other motion to the application of a 
stimulus. But even when all those parts have been removed, 
the frog will still recover its ordinary position after it has been 
laid upon its back. 

The co-ordination requisite for this power of retaining or 
recovering its ordinary position appears to be situated in the 
medulla oblongata, for when this is removed the frog will lie 
upon its back, and will not attempt to recover its ordinary 
position. 

The legs will still respond by movements to irritation applied 
to the foot, but when the spinal cord is now destroyed these 
reflex movements also cease. 

frogs poisoned by opium, the movements are gradually 
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abolished in the order just mentioned, and we therefore conclude 
that opium affects the nerve-centres in the order of their deve- 
lopment, the highest being paralysed first, and the lowest last 
(p. 172). This order is usually not quite the same in higher 
animals, inasmuch as the last centre to be paralysed by opium 
or other anesthetics is usually the medulla oblongata, and more 
especially that part of it which keeps up the respiratory move- 
ments. As we shall afterwards see, however, the respiratory 
centre is really a lower or more fundamental centre than either 
the brain or spinal cord. 


Functions of the Brain in Mammals. 


In higher animals, such as rabbits and guinea-pigs, the cere- 
bral hemispheres are comparatively much more developed than 
in the frog, and their removal interferes very much with the 
animal’s motions. At first it is utterly prostrate, but after some 
time its power of movement returns to some extent, though it 
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Fic. 67.—Disgram of the higher nerve-centres of the frog. 


remains much less than in the normal animal. As we should 
expect, the weakness is most marked in those parts of the body 
that are most under the control of the cerebrum, and least in 
those whose movements are regulated by the lower centres. 
Thus in rabbits the fore-paws are capable of being used for com- 
plex motions at the will of the animal, such as washing the face, 
holding food, and so on, and in them the weakness caused by 
removal of the cerebrum is much more marked than in the hind 
limbs, which are simply used for progression. After the opera- 
tion the animal can still stand, although it is unsteady, and the 
fore-legs tend to sprawl out. When pinched it bounds forward, 
but, unlike the frog, it is unable to avoid any obstacle in its path. 
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If it be pinched at all severely, it not only moves, but will cry 
loudly and plaintively, and this condition is frequently noticed in 
rabbits under chloroform, although they have received no injury 
whatever. The pupils contract on the stimulus of light, and the 
eyes wink if the finger is brought near them. Bitter substances 
cause movements of the tongue and mouth, and ammonia applied 
to the nostrils may cause the head to be drawn back, or the animal 
to rub its nostrils with its toes.! 

Where the cerebral hemispheres are still more developed, as 
in cats, dogs, and monkeys, their removal causes so much pro- 
stration, and interferes so greatly with motor power as almost 
entirely to destroy equilibrium and co-ordinated progression. 

The motor and sensory centres of the brain have been more 
exactly localised in monkeys by Ferrier, Fritsch, Hitzig, and 
others, and the results of their experiments, especially those of 
Ferrier, agree so well with those of pathological observation in 
men that we may assume that there is a general agreement 
between the position of the centres in man and monkey. 

The motor centres are arranged along the two sides of the 
fissure of Rolando, the order of their arrangement being exactly 
what is required for the purpose of (1) seeing food; (2) conveying 
it to the mouth; (8) masticating it; (4) throwing away the 
refuse; and (5) advancing to get more? (vide Fig. 68, brain of 
monkey). 

The sensory centres lie in the posterior and lower parts of 
the brain. The centre for sight is situated in the angular gyrus 
and is marked 14 and 15 in the diagram; that for hearing 1s 
situated in the superior temporo-sphenoidal and is marked 16 in 
the diagram ; those for smell and taste lie at the tip of the 
temporo-sphenoidal lobe, and the centre for general sensation 
appears to be towards the interior of the brain, in the hippo- 
campal region. 

When the motor centres in the monkey are slightly irritated 
by a faradaic current, a single co-ordinated movement is produced, 
but if the irritation be continued longer, and especially if a 
strong current be used, epileptiform convulsions may occur, suc- 
ceeded by choreic movements after the current has ceased. 
Epileptic convulsions are easily produced by irritation of the 
cerebral cortex in the cat and dog as well as the monkey. It is 
difficult to produce them by cortical irritation in the guinea-pig 
or rabbit, and impossible in birds, frogs, and fishes.® 





’ Ferrier, Functions of the Brain, p. 38. 

* Lander Brunton ‘ On the Position of the Motor Centres in the Brain in regard. 
to the Nutritive and Social Functions,’ Brain, vol. iv. p. 1. 

* Frangois-Franck and Pitres, Arch. de Physiol., July 1688, p. 89. 
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Depressant Action of Drugs on the Motor Centres. 


The excitability of the brain may be altered either by 
conditions which modify the nerve-cells or the circulation. A 
deficient circulation greatly depresses the excitability, and it is 
very low when much hemorrhage has occurred. 

One method of investigating the action of drugs on the excita- 
bility of the brain consists in trephining so as to expose the 
cortical substance and then stimulating it by a faradaic current 
before and after the administration of a drug either by inhalation 
or injection. Another method has been employed by Alberton, 
who first trephines on one side, and having estimated the 
strength of current sufficient to produce an epileptic convulsion 
when applied to a motor centre, he allows the wound to heal, 
and then gives for a length of time the drug on which he wishes 
to experiment. He then exposes the corresponding motor area 
on the other side and observes whether the strength of current 
required to produce an epileptic convulsion is greater or less 
than before. 

The excitability of the motor centres is greatly lowered by 
anesthetics, so that as anesthesia becomes deeper, irritation of 
the motor centres has less and less effect, and when anesthesia is 
very profound, such irritation has no action whatever.' The 
motor centres, however, are less affected than the sensory ones 
by anesthetics, so that they will still react to faradaic irritation 
when the sensation of pain has been completely abolished. 

Alcohol also diminishes the excitability of the motor centres, 
so that the epileptic convulsions which usually follow the appli- 
cation of strong currents to the cortex are less readily produced 
after its administration, as well as after ether and chloroform.’ 
Chloral for a time diminishes the excitability of the brain, 
lengthening the latent period, so that stronger currents or more 
numerous stimuli must be used to produce a result: it will tem- 
porarily abolish the excitability. Cold (not freezing) greatly 
lowers or destroys excitability, and this may be followed by a 
period of increased excitability with a shorter latent period? 

Bromide of potassium, according to Albertoni, when given for 
several weeks together, greatly diminishes the excitability of the 
motor centres, so that when dogs are thoroughly under its in- 
fluence it is almost impossible to produce epileptic convulsions by 

' This was observed in the case of ether by Hitzig, Untersuchungen tiber das 
Gehirn, Berlin, 1674. I have had several opportunities of observing the same 


thing in regard to chloroform when assisting my friend Dr. Ferrier in experiments 
on the brain. 


* Francois-Franck and Pitres, op. cit. 

* De Varigny, Recherches expérimentales sur Uercitabilitéd ectrique des circon- 
ce is cérébrales ot sur la période d' excitation latente du cerveau. Paris, 1864, 
p. 188. 
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irritation of the cortical substance. Atropine in small doses 
increases the excitability of the brain in monkeys, but in large 
doses paralyses it. It greatly increases the tendency to epileptic 
convulsions in dogs, so that they can be produced by very much 
slighter stimuli than.usual, and strychnine, absinthe, and canna- 
bin havea similar action in this respect.! Physostigmine appears 
to increase the excitability of motor centres in the brain; for 
when guinea-pigs have been rendered epileptic by section of a 
sciatic nerve, the administration of physostigmine greatly in- 
creases the number of fits. 


Irritant Action of Drugs on Motor Centres in the 
Brain. 


Certain drugs when administered to animals or taken by 
man produce convulsions. The muscular actions which occur 
in these convulsive movements may be induced by (a) irritation 
of the motor centres in the spinal cord, (6) the motor centres in 
the medulla oblongata and pons Varolii, or (c) cerebral cortex. 
These centres may be irritated directly by the action of the drug 
upon them, or they may be stimulated indirectly by the drug 
causing the blood in them to become venous through its action 
on the respiratory or circulatory organs. Convulsions of this 
sort, although caused by the administration of a poison, ,are 
really asphyxial, and are similar in character to those produced 
by suffocation. 

Convulsions are usually ascertained to be of spinal origin by 
dividing the cord either at the occiput or lower down in its course 
and finding that they still persist in those parts of the body which 
derive their innervation from the spinal cord below the point of 
section. If they cease in parts of the body innervated by the 
spinal cord alone, but continue in the parts which retain their 
nervous connection with the brain, they are regarded as of cerebral 
origin (v. p. 179). 

It has already been mentioned that irritation of the motor areas 
in the cortex of the brain will produce epileptic convulsions, but 
it is probable that such cortical irritation acts through lower gan- 
glionic centres and especially through the medulla oblongata and 
pons Varoli. Epileptic convulsions can be still more readily pro- 
duced by irritation of this part of the brain than by irritation of 
the cerebral cortex, and may be induced by a slight lesion of the 
pons and medulla by a needle. It is to irritation of this part of 
the brain by venous blood that asphyxial convulsions are due, for 
they can still be induced by suffocation or by ligature or compres- 
sion of all the arteries leading to the brain after all the parts of the 
brain above the pons have been removed, and they cease when the 
spinal cord is divided just below the medulla, or the medulla itself 


} Francois-Franck and Pitres, op. cit. 
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divided at its lower end. It is evident that, if the spinal cord be 
paralysed, the convulsions will not occur though the medulla and 
pons be irritated ; and it has been found that, if its blood-supply 
is stopped at the same time as the circulation in the pons by 
ligaturing the aorta in place of the cerebral vessels alone, convul- 
sions do not occur. Probably the absence of convulsions in slow 
asphyxia is due, at least in some degree, to gradual paralysis 
of the cord by the long-continued circulation of venous blood 
through it. 

The centre for convulsions in the frog appears to be in the 
medulla oblongata. 

Asphyxial convulsions are usually of an opisthotonic charac- 
ter, because, all the muscles being stimulated at once by the action 
of the venous blood on the motor centres, the stronger overpower 
the weaker, and the extensor muscles of the back being more 
powerful than the flexors bend the spine backwards. Asphyxial 
convulsions only occur in warm-blooded animals and not in frogs, 
where the respiratory processes are slow, and entire stoppage of the 
respiration for a length of time does not render the blood suffi- 
ciently venous to act as a powerful irritant. If any drug therefore 
produces convulsions in the higher animals and not in frogs, the 
probability is that its convulsive action 1s indirect and the convul- 
sions it produces are asphyxial. If, on the other hand, it produces 
convulsions in frogs as well as higher animals, its convulsive action 
is in all probability due to the direct effect of the drug upon the 
nerve-centres. In order to ascertain this definitely, however, the 
usual plan is to sec (1) whether the convulsions which occur after 
the drug has been injected disappear when artificial respiration 
is commenced, and (2) whether these convulsions are prevented 
by artificial respiration begun before the injection of the drug and 
kept up during its action. But even this does not entirely show 
whether the convulsive action of a drug is direct or indirect, for 
artificial respiration will not prevent asphyxial convulsions if 
these should depend upon the action of the drug in stopping the 
heart and thus arresting the circulation. If it is found that the 
convulsions occur very shortly after the heart stops, the usual 
plan 1s to paralyse the vagus in the heart by atropine, and 
ascertain whether the convulsive action then occurs. If the drug 
still produces convulsions when respiration is kept up and the 
heart is not stopped, it is almost certain that its action is direct 
upon the nerve-centres. 

Experiments to ascertain whether convulsions are asphyxial: 
or not may be conveniently made upon fowls, for the venous or 
arterial condition of the blood is readily ascertained by the colour 
of the comb. Thus, in fowls killed by cobra poison, the convul- 
sions come on at the moment the comb becomes livid, and when: 
artificial respiration is begun the convulsions disappear as the 
comb again regains its normal colour. It is evident that the 
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colour of the comb will indicate the condition of the blood supply- 
ing the brain, even though a venous condition of it should be due 
to stoppage of the heart and not to failure of the circulation. 

Camphor has a curious exciting action both upon the brain 
and upon the medulla. It produces first rapid succession of ideas, 
great desire to move, hallucinations which are generally agreeable, 
and a wish to dance and laugh. In animals it has a similar 
action, causing wild excitement and constant motion, succeeded 
by clonic epileptiform convulsions, during which death often occurs. 
Usually, if they survive the convulsions, they recover; but in man 
the convulsive stage may be succeeded by paralysis, coma, and 
death, the parts of the nervous system which are first excited 
béing apparently finally paralysed. The action upon frogs is 
different from that on warm-blooded animals, for in them it pro- 
duces such rapid paralysis both of the spinal and motor nerves 
that convulsions do not occur. 

Among other drugs having a powerful convulsant action due 
to irritation either of the cortical centres or of the medulla and 
pons are picrotoxin (the active principle of Anamirta cocculus or 
Cocculus indicus), cicutoxine (the active principle of Cicuta rirosa), 
and the active principle of the nearly-alied Gnanthe crocata, 
coriamyrtin (from Coriaria myrtifolia), digitaliresin and toxiresin, 
which are products of the decomposition of the active principles 
of digitalis. 

The method of localising the parts of the brain upon which 
certain drugs exert a convulsant action, consists in extirpating 
some of the motor centres and then giving these drugs, such as 
picrotoxin, cinchonidine, and quinine,’ which produce epileptic 
convulsions.? The results of these experiments are that the 
epileptic convulsions produced by these poisons appear to have a 
twofold origin, (a) in the brain, and (b) in the medulla, the centre 
in the brain being the most sensitive to the action of the poison. 
In consequence of this, when the poison is given after the destruc- 
tion of the motor centres on one side in such quantities as not 
to cause general convulsions, the weakness of the opposite side, 
due to the lesions, becomes still more evident, probably from 
the motor excitability of the sound side being increased. When 
convulsions are produced they are unsymmetrical. Those of the 
sound side are much stronger, are generally clonic, and appa- 
rently arise from irritation of the cerebral centres. Those of the 
paralysed side are much weaker, are more tonic, and apparently 
arise from irritation of the medulla. 


‘ Thave seen a case in which an epileptic convulsion appeared to be caused by 
medicinal doses of quinine. 

* Rovighi e Santini, Publicazioni del R. Instit. di stud. superiori in Firense. 
Sezione di scicnze fisiche natur. 18832, s. 1. 
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ACTION OF DRUGS ON THE SENSORY AND PSYCHICAL 
CENTRES IN THE BRAIN. 


The effect of drugs upon the higher mental functions can only 
be ascertained satisfactorily in man. These functions vary in 
complexity from simple choice to the highest efforts of genius. 

The effect of drugs upon the time required for mental pro- 
cesses is observed by ascertaining, first, the time required for 
the performance before and after the administration of a drug, 
and comparing these two times with one another. 

The processes generally investigated are, (a) the time required 
for simple reaction ; (b) for discrimination ; (c) for decision. The 
simple reaction is ascertained by marking on a chronograph the 
time when a signal is made, such as, for example, the exhibition 
of a coloured flag. As soon as this is seen by the individual 
experimented upon he marks the time upon the same chronograph 
by placing a finger upon a key which 1s connected with the 
registering electro-magnet. The difference of time between the 
exhibition of the flag and the time registered by the electro-magnet 
is equal to the time required for the transmission of the sensory 
impulse to the brain, for its transmission from the sensory to the 
motor tracts of the brain, for its passage down the motor nerves, 
and the latent period of the muscles. 

The time required for selection is ascertained in the same 
way, but either a red or blue flag may be shown, and the person 
experimented upon has to discriminate between them, and only 
to press when the one previously agreed upon 1s shown. The 
difference between the time of this experiment and the former 
gives the time required for discrimination. 

The time required for decision is ascertained in the same way 
as the previous one, excepting that a different signal is to be made 
on the appearance of the red and of the blue. 

Simple reaction has been found by Kraepelin' to be little 
affected by nitrite of amyl: sometimes it is a little quicker and 
sometimes a little slower than normal. It is rendered slower by® 
ether and much slower by chloroform, although exceptionally ita 
may be quickened by chloroform, probably when used in small} 
doses. 

The time required for discrimination is not definitely affected” 
by nitrite of amyl, being sometimes increased and sometimes 7 
diminished. It is generally increased, though it may be dimi-3 
nished, by small doses of ether and also by chloroform. uw 

The time for decision is sometimes increased and sometimes / 
diminished by nitrite « ofamyl. It is increased by ether and alsoy; 





: " Kraepelin, Ueber ber die E Einwirkung einiger medicamentosen Stoffe auf die Dauers 
einfacher paychischer Vorgdnge, 1882. Abstract in Rivista Sperimentale ats 
Freniatria, anno iz. 1883, p. 124. 
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by chloroform ; and if the quantity given be great, the increase 
may be very large. 

The influence of alcohol upon psychical processes 1s curious ; 
for while it renders them much slower, the individual under its 
influence believes them to be much quicker than usual. 


Drugs which increase the Functional Activity of the 
Brain. 


Nerve Stimulants. 


These are remedies which increase the nervous activity of 
the cerebro-spinal system. They are subdivided into those which 
act on the cerebrum, or cerebral stimulants, and those which 
affect the spinal cord, or spinal stimulants. Spinal stimulants 
have been already discussed (p. 181). 


Cerebral Stimulants. 


In popular language, the name of stimulant is generally 
applied to drugs which have the power to increase the activity of 
the brain. From their producing a feeling of comfort and mirth 
they are also called exhilarants. The functional activity of the 
brain, like that of other organs, depends upon the tissue-change 
which goes on in the cells and fibres which compose it, and the 
amount of tissue-change is regulated to a great extent by the 
quantity and quality of the blood supplied to the organ. A free 
supply of blood to the brain may be obtained by general excite- 
ment of the circulation, 1.e. more powerful and rapid action of 
the heart and contraction of the vessels in other parts of the 
body driving blood into the brain, or by local dilatation of the 
cerebral arteries allowing blood more ready access to the brain, 
or by a combination of these factors. 

Free circulation through the cerebral arteries may be in- 
duced to some extent by posture : thus, some men can think best 
when the head is low, and almost everyone naturally assumes 
the sitting posture with the head bowed down and held between 
the hands when suffering from the effects of mental depression. 
This posture is not, as is often supposed, merely consequent on 
the depressed condition of the nerve-centres, it is voluntarily 
assumed because it affords an actual sense of relief. In eager 
conversation also the body generally stoops forward and the head 
is held low so as to allow of a free supply of blood to the brain.! 

This effect of posture on the human brain is admirably shown? 


ed 





' oe on the Physiological Action of Alcohol, Practitioner, 1876, 
wol. xvi. p. 127. 
* Francois-Franck et Brissand, Marey's Travauz, 1877, tome iii. p. 147. 
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by a tracing taken from a patient with an aperture in the skull 
by Francois-Franck and Brissaud (Fig. 69). 





Fig. 69.— Tracing showing the increased circulation in the brain caused by inolining the head and 
body for . The tracing was taken by Brissaud and Prancois-Franck, from the parietal region 
of a woman who had lost a large piece of bone from syphilis.’ 


Local dilatation of the arteries of the brain appears to be pro- 
duced in animals by the movements of mastication (Fig. 70) and 
probably also by savoury food or irritating substances in the mouth. 





Fra, 70.—Tracing to show the gape orgat Ane iu the carotid of a horse during 
It is probably on this account that so many substances are chewed 
for their stimulant action, such as tobacco, betel nut, cola nut, 
and raisins. The effect of smoking is probably to a great extent 
due also to its action on the cerebral circulation through the 
stimulating effect of the smoke on the nerves of the mouth and 
nares, and so is the use of alcohol in sips by men, such as jour- 


Pw, 71.—Pulsstions of the fontanelie (F) in an infant six weeks old while sucking. & 
tracing of the Fg n. o breast was offered to the child at the 
beginuing of the tracing. At the time indicated by the third respiratory wave, which has 
Battened the ohild began to take the breast. It will be noticed that the line of the tracing 
¥ rises, in g increseed circulation on the brain. (After Salathe.)* 


uaw.08, Who are engaged in writing. It is probable that tea and 
coffee also cause local dilatation of the arteries supplying the 


Travaus for 1877, p. 147. 
: ', 1876, p. 864. 
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brain. Suction also causes an increased supply of blood to the 
brain (Fig. 71).! 

The effect of local dilatation of the cerebral vessels is very greatly 
increased, if in addition to it the general circulation is increased 
and the blood-pressure raised by contraction of the arterioles in 
the body generally, or by more vigorous action of the heart. 

General excitement of the circulation is induced by exercise 
short of fatigue, and a brisk walk will sometimes remove a con- 
dition of low spirits. Sometimes the supply of blood to the brain 
is but slightly increased during continuous exercise, as a large 
portion of the blood is then diverted to the muscles, but after 
the exertion is over the excitement of the circulation continues 
for some time, and then the supply to the brain is increased. In 
some persons a cold wind acts as an exhilarant, causing con- 
traction of the vessels, with consequent increase in the general 
blood-pressure and increased circulation in the brain. In persons 
who are debilitated and feeble, on the contrary, the cold may 
have an opposite effect, by depressing the action of the heart. 

Some men can think best when walking about, on account of 
the excitement in the circulation which the exertion produces ; 
but many such people, when they come to a very difficult point, 
will stand still or sit down, so as to allow the blood to flow more 
to the head and less to the muscles. 

Where the circulation is feeble, so that the heart is not much 
stimulated by walking about, men often find that they can think 
better when lying down, or sitting with their head in their hands 
(Fig. 69), so as to gain the advantage of the greater flow of blood 
to the head in these positions. 

Stimulation of the mucous membrane of the nose by smelling 
the vapour of strong ammonia, carbonate of ammonium, or acetic 
acid, raises the blood-pressure generally throughout the body by 
reflexly stimulating the vaso-motor centre, and thus increases 
the circulation of blood in the brain. Smelling salts or aromatic 
vinegar are therefore frequently employed, not only to enable 
people to attend more readily to any subject in which they are 
engaged, and to prevent them from falling asleep, but also to 
arouse them from syncope. 

The action of sipping is a powerful stimulant to the circu- 
lation, for, as Kronecker has shown, the inhibitory action of the 
vagus on the heart is abolished while the sipping continues, and 
the pulse-rate is very greatly increased. A glass of cold water 
slowly sipped will produce greater acceleration of the pulse for a 
time than a glass of wine or spirits taken at a draught. Sipping 
cold water has been recommended to allay the craving for alcohol 
in drunkards endeavouring to reform, and probably its use is 
owing to this stimulant action on the heart. It is sometimes 
said that a single glass of ale sucked through a straw will intoxi- 


——F Balaths, op. oi : 
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-cate a man, although three times the quantity would not do so if 
taken in large draughts. If this be true, the more rapid intoxi- 
cation caused by sucking is probably due to the conjoined effects 
of the alcohol and of temporary paralysis of the vagus caused by 
the suction, possibly aided by the direct effect of suction on the 
cerebral circulation (Fig. 71, p. 198). 

One of the most typical stimulants is alcohol. In small 
quantities it increases the arterial tension by locally stimulating, 
first the sensory nerves of the mouth, and afterwards those of 
the stomach, and thus causing reflex contraction of the vessels 
and reflex acceleration of the beats of the heart. This effect 
occurs before its absorption, and is best marked when the alcohol 
is strong, and is but slightly marked when it is diluted. It is 
possible that by inducing local dilatation of the cerebral arteries 
while the heart still continues active, it may have a stimulant 
action on the cerebral functions, besides that which it induces by 
merely exciting the circulation generally. 

Any stimulant action on the brain beyond what may be 
explained in this way is very slight, if indeed it exist at all. 
Its further actions are those of paralysis exerted on the nerve- 
centres in the order of their development, the higher centres 
being paralysed first (see p. 146). 

At or about this point the stimulating action ceases and the 
narcotic action commences. The exhilarating effect of alcohol, 
however, nay be most marked just at this point, because just here, 
while the circulation in the brain generally remains increased, the 
restraining or inhibitory parts of it begin to be paralysed. Thus, 
imagination and emotion are more readily excited and expression 
is free and unrestrained ; external circumstances are less attended 
to, and a boyish or childish hilarity occurs. 

It is probable that some substances, such as strychnine, in- 
crease the mental powers by a direct action on the brain-tissue 
itself, and possibly caffeine may do so also. 


Drugs which lessen the Functional Activity of the 
Brain. 


These drugs are soporifics or hypnotics ; narcotics; anodynes 
or analgesics ; and anssthetics. 

Most of the substances belonging to those classes have a 
certain resemblance to one another in their action. Most of them 
stimulate the mental functions when given in very small doses. 
In larger doses they have also a stimulating action at first, i.e. 
while a small quantity only has been absorbed, but later on they 
‘diminish or abolish the mental faculties. The same drug—as, 
for example, opium or alcohol—in different doses may thus act as 
a stimulant, narcotic, soporific, and anmsthetic. 

In a certain stage of their action opium and alcohol do not 
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merely lessen the functional activity of the brain, but they 
disturb the normal relations of one part to another, so as to 
produce disorder of the mental functions. Bromide of potassium, 
on the other hand, appears simply to lessen the functional activity 
of the brain without disturbing the relation of one part to another. 
We do not know what the causes of this difference in their action 
are, but with some degree of probability we may consider that such 
substances as bromide of potassium, or the normal products of 
tissue-waste, such as lactic acid, simply diminish the functional 
activity of the nerve-cells without disturbing the nervous paths 
by which they communicate with one another, so that we have 
merely a general and even diminution of the mental faculties, as 
in natural sleep. Such substances as alcohol, on the other hand, 
may be supposed not only to diminish the functional activity of 
the cells, but also to disturb the rate at which the impulses pass 
from one cell to another, or to alter the direction: in which these 
impulses are sent, so that instead of the mental activity being 
lessened in degree but natural in kind, as after the administration 
of bromide of potassium, we have a disturbance of the functions 
resembling that which we find in delirium or madness. 


Hypnotics or Soporifics. 


These are remedieg Which induce sleep. Although many of 
them are also narcotic, fet we may distinguish between hypnotics 
and narcotics. Pure hypndtics are substances which in the doses 
necessary to produce sleep dQ not disturb the normal relationship 


of the mental faculties to the external World. : 

In sleep the cerebro-spinal system, with th@€xcePtion of the 
medulla oblongata, is to a great extent functionally utecUVe and 
even the respiratory centre and the vaso-motor centre in ‘© 
medulla, undergo a diminution in their functional activity, 80 
that the respiration becomes slower, the vessels of the surface 
dilate, and the arterial tension falls. 

_ Certain parts of the nervous system may still remain func- 
tionally active, so that, for example, when the nose is tickled 
with a hair, reflex movements of the face or hand may occur 
without awakening the sleeper; and certain parts of the brain 
may also be active so that dreams occur, which may be afterwards 
remembered as distinctly as real occurrences, or may produce at 
the Lar Herter athlete of the body. 

, Put while individual parts may be active, the whole cerebro- 
Spinal system is not active together, and thus any co-ordina- 
tion which may occur between either sensations or motions is 
incomplete ; the dreams are incoherent, and the motions do not 

the whole body, as is seen in sleeping dogs, where the legs 
& movement of running, but the animal continues to lie on 
functional inactivity of the whole or of the greater 
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part of the cerebro-spinal system is associated with a condition of 
anzmia, and probably depends to a certain extent upon it. At 
the same time it is probable that sleep depends also on functional 
inactivity of the cerebral cells due to accumulation of the products 
of tissue-waste in or around them. 

The arteries of the brain during sleep are contracted, the brain 
is ansmic, and its bulk is small. On awakening, the arteries 
become dilated, the circulation becomes rapid, and the brain 
increases in bulk. Where parts of the brain are active, as in 
dreaming, increased circulation occurs, but probably this is local 
and not general. 

In considering the circulation of the brain, however, 4 
marked distinction must be drawn between the condition of the 
arteries and veins. So long as the blood is in the arteries it is 
available for the nutrition of the nervous structures; but once it 
is in the veins it is no longer available, and its accumulation 
there will tend to impair nutrition, both by the pressure it exerts 
on the nervous structures, and by its interference with the supply 
of arterial blood. 

In normal sleep the arteries and veins are both contracted, 
and the brain appears anmmic. In the very act of waking the 
brain may slightly contract, and this has been thought by Mosso, 
to whom we owe the observation, to show that sleep does not depend 
upon anaemia of the brain; but this contraction may be due to 
the removal of venous blood, preparatory to further arterial supply. 

Observations on the brain by trephining appear to show that 
during ordinary sleep, whether it has come on naturally, or has 
been induced by narcotics, such as a small dose of opium, the 
brain 1s anemic. During functional activity, either of the whole 
or of its parts, there is arterial dilatation, with a free supply of 
blood. During coma the veins become dilated and the brain con- 
gested. This congestion, however, 1s utterly different from the 
arterial congestion of functional activity, for in coma the blood, 
though abundant in quantity, is stagnating in the veins, and 
useless for the tissues. 

In order to produce sleep, then, two things are necessary :— 

1st. To lessen the circulation in the brain as much as possible 
by diverting blood from it or quieting cardiac action. 

2nd. To lessen the functional activity of the organ. 


Blood may be diverted from the brain by dilating the vessels 
elsewhere. In weak conditions of the body, with feeble vascular 
tone, this may occur simply from position, and such persons 
become drowsy when standing or walking about, or when sitting. 
As soon as they lie down, however, the cerebral vessels having 
little or no tone, the blood floods the brain, and they are unable 
to sleep. In such persons, sleep may be sometimes obtained by 


: Hammond, On Wakefuiness, 1868, p. 20. 
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raising the head with high pillows. In such cases, also, vascular 
tonics, such as digitalis, by increasing the contractile power of 
the arteries leading to the brain, may enable them to resist the 
increased pressure in the recumbent position, and thus prevent 
the brain being flooded with blood and allow sleep to be obtained. 





Fic. 72.—Tracings from the brain of a dog after trephiuing, showing the influence of position om 
the cerebral circulation. In the upper tracing the vertical line shows when the head of the 
dog was lowered, and in the lower tracing when the head was raised. (Salathé.)' 

The largest vascular area into which the blood may be drawn 
away from the brain is that of the intestinal canal. When the 
vessels in the intestine are contracted, it is almost impossible to 
obtain sleep. Consequently both man and animals, when ex- 
posed to cold, which acting through the thin abdominal walls 
would cause contraction of the intestinal vessels and drive the 
blood to the brain, instinctively keep the intestines warm by 
curling themselves up before going to sleep, and thus covering 
the abdomen with the thick muscles of the thighs. 

Warmth to the abdomen by means of a large poultice out- 
side will also tend to produce sleep; or, in place of a poultice, a 
wet compress, consisting of linen or flannel wrung out of cold 
water, and covered with oil-sulk, and with two thicknesses of dry 
flannel placed above it, tends greatly to induce sleep and is most 
useful for this purpose, especially in children. 

Warmth to the interior of the stomach has a somewhat 
similar action, but it differs from warmth to the exterior in 
this, that it may, to a certain extent, stimulate the heart as 
well as dilate the abdominal vessels. Stimulation of the heart 
is of course objectionable, as it tends to maintain the activity 
of the brain. 

On this account the food or drink should be tolerably warm, 
but not very hot. Warm milk, either alone, or with bread 
soaked in it, warm gruel, thin corn-flour, or ground rice, sago, 
or tapioca, warm beef-tea or soup, or a glass of hot wine and 
water or spirits and water at bed-time, may all act as soporifics 
by withdrawing the blood from the brain to the stomach. In the 
sleeplessness of fever a wet pack, by restraining the movements 
and by diverting blood from the brain to the body generally, is 
often an efficient soporific. 


’ Marey's Travauz, 1876, p. 897. 


» Tamed 
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Cold feet also tend to keep up the tension in the vessels 
and prevent sleep, and therefore they ought to be warmed either 
by the use of an india-rubber bag filled with hot water, and 
covered with flannel, or by rubbing them briskly in cold water 
and drying them thoroughly before going to bed, or by both 
means combined. 

Cardiac excitement may be lessened by sedatives, one of 
the most useful of which is cold. After hours of weary tossing 
sleep may sometimes be induced by walking about in a night- 
dress until cool, or by sponging the surface either with cold or 
hot water. 

The chief hypnotics or soporifics are— 


Opium. Hypnone. 

Morphine. Bromide of potassium. 

Chloral-hydrate. Bromide of sodium. 

Butyl-chloral-hydrate (croton- Bromide of calcium. 
chloral). Bromide of zine. 

Hyoscyamus. Monobromo-camphor. 

Cannabis. Hop. 

Paraldehyde. Lettuce. 

Urethane. Lactic acid. 


The most powerful hypnotics that we possess are undoubtedly 
opium and morphine, and they seem to act by depressing the 
functional activity of the brain itself, although along with this 
depression an anemic condition of the organ sets in. Besides 
their action in producing sleep, even in health opium and mor- 
phine have the power of lessening pain and thus removing the 
effect which painful stimuli have in maintaiming a wakeful con- 
dition. Bromide of potassium and bromide of ammonium in 
large doses have also a hypnotic action, and even in smaller 
doses, when they would not of themselves produce sleep, they 
appear to lessen cerebral excitement, and allow sleep to come on 
when other conditions are favourable. Chloral probably causes 
sleep both by acting on the brain itself and by causing dilatation 
of the vessels generally. It is therefore a useful hypnotic in 
persons suffering from Bright’s disease, in which there is high 
tension of the vessels and consequently a tendency to sleeplessness. 

A combination of hypnotics sometimes answers much better 
than any one singly. Thus morphine or opium alone some- 
times simply cause excitement; but when chloral is given, either 
along with, or after them, the excitement is quieted and sleep 
occurs. 

A combination also of small quantities, such as five or ten 
minims, of solution of opium or morphine with five grains of 
chloral and ten to thirty of bromide of potassium, is sometimes 
more useful than any one of the three used alone. 

Indian hemp also is sometimes used to procure sleep, and 
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lettuce and lactucarium are also said to have a hypnotic action. 
Lettuce certainly does seem to have such an action, but how 
much of it depends upon the juice and how much upon the 
mechanical effect of the indigestible fibres of the lettuce upon 
the stomach in drawing blood to it, it would be hard to say. 
Hops are said to be hypnotic, and their combination with lettuce 
in the form of a supper consisting chiefly of beer and salad has 
sometimes a very marked soporific action. 


Narcotics. 


Narcotics are substances which lessen our relationships with 
the external world. They are closely related, as I have already 
stated, to stimulants; and alcohol in the various stages of its 
action affords us a good example of both stimulant and narcotic 
action. Alcohol at first excites the cerebral circulation and then 
begins to paralyse various parts of the brain in the inverse order 
of their development. 

But this order differs in different individuals ; for in watching 
the growth of children we find that the order of development of 
the nerve-centres in them is not always the same: some talking 
before they can walk, and others walking before they can talk. 
In all, however, the powers of judgment and self-restraint are 
among the last to be completely developed. 

While the circulation of the brain is still active, the restrain- 
ing or depressing effect of present external circumstances, and 
the restraining effect of training, during previous life, which are 
stored up as it were in the inhibitory centres, are lessened. The 
fancy is thus allowed free play and a condition of joyousness and 
volubility like that of a child occurs. The imagination and 
memory fail next in some, while the emotions become prominent, 
and to this follows paralysis or paresis of the power of co-ordina- 
tion. In others the power of co-ordination is impaired before 
the mental faculties are much affected, the speech becomes thick 
and the walking becomes staggering and uncertain. At this 
stage reflex action still persists, but afterwards it is diminished, 
then abolished, and finally paralysis of the respiratory centre 
occurs. The effect of other drugs, such as ether and chloroform, 
is much the same as that of alcohol. 

In the case of opium and Indian hemp, however, there is but 
little excitement of the circulation, and their effects appear to be 
due more to alterations in the relative functions of the different 
parts of the brain. 

Belladonna, hyoscyamus, stramonium, and their allies, have 
® curious effect. They produce delirium of an active character, 
the patient having a constant desire to speak, move about, or be 
doing something, while at the same time he feels great languor. 
It is probable that this effect is due to the combined stimulant 
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action of these drugs on the nerve-eentres in the brain and 
spinal cord and their paralysing action on the peripheral ends of. 
motor nerves. 


Anodynes or Analgesics. 


Anodynes are remedies which relieve pain by lessening the 
excitability of nerves or of nerve-centres. They are divided into 
focal or general :— 


Loca ANODYNEs. GENERAL ANODYNES. 

Cold— Anesthetics in small doses. 
Cold water. Atropine. 
Ice-bags. Belladonna. 

Warmth— Butyl-chloral. 
Poultices. Chloral. 
Fomentations. Conium. 

Aconite. Coniine. 

Acupuncture. Gelsemium. 

Atropine. Hyoscyamus. 

Belladonna. Hyoscyamine. 

Blood-letting— Lupulus. 
Leeches. Lupulin. 
Cupping. Morphine. 

Carbolic acid. Opium. 

Carbonic acid. Stramonium. 

Cocaine. 

Conium. 

Creasote. 

Gelsemium. 

Hydrocyanic acid. 

Morphine. 

Opium. 

Veratrine. 


Action.—The sensation of pain is due to a change in some 
part of the cerebrum, and is usually excited by injury to some 
part of the body. 

According to Ferrier the hippocampal region is the seat of 
sensation. Pain may be of central origin; for if these convo- 
lutions should from any cause undergo changes similar to what 
usually take place in them on the application of a painful 
stimulus to a nerve, pain will be felt, even although no injury 
whatever has been done to the body. Something of this sort 
appears to occur in certain cases of hysteria. 

Conversely, if the changes which ordinarily oceur in these 
convolutions on severe irritation of a sensory nerve are prevented 
from taking place, pain will not be felt, however great the 
‘stimulus to the nerve may be. 

The sensory nerves of the head pass directly to the brain, but 
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all other sensory nerves have to pass for a greater or less distance 
along the spinal cord before they reach the brain. 

The transmission of painful impressions along the spinal cord 
occurs in the grey matter, and the effect of anzsthetics in pre- 
venting the transmission of painful impressions while tactile 
stimuli are still conducted has been already discussed. 

Pain may be occasioned by irritation applied to nerves any- 
where between the brain and the periphery; and whatever its 
point of application may be, it is usually referred to the 
peripheral distribution of the nerve. Sometimes irritation 
of a nerve, instead of being referred by the brain to the proper 
spot, is referred to a branch of the same nerve going to a 
different point. 

Pain may be caused by violent stimulation of the peripheral 
distribution of a nerve, of its trunk, of the spinal cord through 
which the fibres pass to the brain, or of the encephalic centres 
themselves. 

Pain may be relieved by (a) removing the source of irritation, 
(b) by preventing the irritation from affecting the cerebrum. 
Thus, if necrosis of the jaw should give rise to intense pain, the 
pain will at once cease on dividing the sensory nerve by which 
the impulses are transmitted to the brain. It may be relieved, 
also, while the source of irritation still remains, by lessening the 
excitability of the peripheral terminations of the sensory nerves 
which receive the painful impression ; or of the nerve-trunks ; or 
of the spinal cord along which the impression travels; or of the 
cerebral centres in which it is perceived. 

Opium probably acts on them all, diminishing the excitability 
of the cerebral centre, of the spinal cord, and of the sensory 
nerves; and bromide of potassium is also supposed to affect all 
these structures, though to a much less degree than opium. 

Chloral, butyl-chloral, lupulin, gelsemium, and cannabis 
indica probably act on the cerebral centres. ; 

onna and atropine lessen the excitability of the senj¢-; 
nerves, and probably this is effected also by hyoscyamus, shi, 
monium, aconite, aconitine, and veratrine. ad. 

Uses.—It is evident that if the nerve-centre by which pain is 
perceived is deadened, the pain will cease wherever its seat may 
be; and therefore opium and morphine are used to relieve pain 
whatever may be its cause. Cannabis indica and bromide of 
potassium, having likewise a central action, may also be em- 
ployed, but they are very much less efficient than opium. 
Chioral and butyl-chloral have an angsthetic action when given 
in very large doses, but in moderate doses their power to relieve 
pain is not so marked as their hypnotic action. Butyl-chloral, 
however, seems to have a special sedative action on the fifth 
nerve, and so has gelsemium: consequently both of them are 
used in the treatment of facial neuralgia. 


oHaP. vil.) ACTION OF DRUGS ON THE BRAIN. 208: 


As cocaine, belladonna, aconite, and veratrine have a local 
action on the peripheral ends of the sensory nerves, they are 
usually applied directly to the painful part in the form of lotion, 
ointment, liniment, or plaster. Local injections of cocaine, mor- 
phine, atropine, or ether, in the neighbourhood of the painful 
part, are often of the greatest service. 

Adjuncts to Anedynes.—As pain depends on the condition 
of the cerebral centre by which it is perceived, as well as on 
irritation of sensory nerves, it is obvious that it may vary with 
the condition of these centres, although the irritation remains. 
Thus a decayed tooth does not always cause toothache, and when 
the toothache comes on, it may frequently be removed by means 
of a brisk purgative, even although the tooth be not extracted. 
It 1s possible that the purgative may act partly by lessening con- 
gestion around the tooth, but partly also by altering the condition 
of the cerebral centres. When the attention is fixed upon other 
things, also, the pain may be to a great extent, or even com- 
pletely, abolished, as in mesmerism or hypnotism. The sensory 
stimuli, also, which would usually produce pain may be diverted 
voluntarily or involuntarily into motor channels. Thus, during 
the heat of action, the pain of a wound is not felt; and the pain 
felt during the extraction of a tooth is lessened by the employ- 
ment of violent muscular effort, as in grasping the arms of the 
dentist’s chair. Other most powerful adjuncts are electricity 
applied along the course of the nerves, and counter-irritation, 
especially by means of the actual cautery to the painful part, 
and, when other means fail, stretching the nerve may succeed. 

Cold also, applied to the surface over a painful part, will 
relieve pain, and so may dry heat, applied by a sand-bag or hot 
cloth, or moist heat in the form of a poultice; for the mode of 
action of these vide ‘ AcTIon oF [RRITANTS.’ 

Pain has been ascribed by Mortimer Granville to vibrations 
of nerves or of the sheaths; and, in order to lessen it, he pro- 
poses to produce vibrations of a different nature: this he does by 
percussing over the painful nerve with a small hammer, worked 
either by clockwork or electricity. For a dull heavy pain he 
uses quick and short vibrations of the hammer, and for a sharp 
lancinating pain he uses large and slow vibrations. 


Anzsthetics. 


Ansethetics are remedies which destroy sensation. 

It has already been mentioned that both sensation and pain 
require for their perception a certain condition of the cerebral 
centres and of the sensory nerves and spinal cord, by which 
impressions are conveyed to these centres. 

The difference between anmsthetics and anodynes is to a great 
extent one of degree. Anodynes affect more particularly the 
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cerebral centres by which pain is perceived, or the conducting 
paths by which painful impressions are transmitted, and thus 
in moderate doses lessen pain without destroying reflex action. 
They only affect the ordinary centres for reflex action when the 
dose is considerably increased. Anssthetics, on the other hand, 
affect the cerebral and spinal centres more equally, and so abolish 
pain, ordinary sensation, and reflex excitability more nearly at 
the same time, though their abolition is by no means completely 
simultaneous. 

According to Eulenberg, in chloroform-narcosis the patellar 
reflex is abolished first, then reflex from the skin, then from the 
conjunctiva, and lastly from the nose. As the anesthesia passes 
off they return in the inverse order, patellar reflex being the last 
to reappear. A stage of excitement generally precedes the dis- 
appearance of patellar reflex, both in man and animals. 

Narcosis by ether differs from that of chloroform in the much 
greater increase of patellar and other tendon reflexes, both in 
extent and duration. 

Chloral hydrate and potassium bromide have an action like 
chloroform, but much weaker. Like chloroform, they paralyse the 
patellar reflex before the corneal reflex, but butyl-chloral (croton- 
chloral) paralyses the corneal reflex before the patellar. 

In ordinary sleep, reflexes disappear in the same order as in 
chloroform narcosis, but in mesmeric sleep the reflexes are in- 
creased as in narcosis from ether. In hysterical conditions 
diminution of the cerebral reflexes from the nose and cornea 
with persistence of the patellar reflex has been observed. 

The reflex power of the vaso-motor centre is very quickly 
paralysed by chloroform, so that irritation of a sensory nerve 
will no longer raise the blood-pressure. Its reflex power 1s much 
less affected by ether.! 

Anzsthetics may be divided into local and general. The 
local are those which abolish the sensibility of the peripheral 
nerves of a particular area. The general are those which act 
on the central nervous system in the way already described, and 
abolish sensation throughout the whole body. 

The chief local angzsthetics are cold, cocaine, carbolic acid, 
iodoform. 

For the purpose of producing local anwsthesia, cold is generally 
applied by means of ether spray, until the part is all but frozen 
and is insensible, when slight operations may be made without 
the patient feeling any pain. The ether may perhaps have itself 
a certain amount of physiological effect in diminishing sensibility 
when applied in this manner. Carbolic acid painted over the sur- 
face also causes it to become white and to lose its sensibility, and 
may thus be used to lessen the pain of opening an abscess. 





* H. P. Bowditch and ©. 8. Minot, Boston Med. and Surg. Journ., May 21, 1874. 
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General anzsthetics are— 


Nitrous oxide. Trichlorhydrin. 

Ether. Bi-chloride of methylene. 
Chloroform. Paraldehyde. 
Bromoform. Bi-chloride of ethidene. 
Tetrachloride of carbon. Bromide of ethyl. 


With the exception of nitrous oxide they all belong to the 
class of alcohols and ethers, and the substitution-compounds. 
having an angsthetic action are probably almost indefinite in 
number. Even alcohol itself produces general anesthesia when 
volatilised and inhaled. 

General Anzsthetics may destroy the sensibility of the 
nerve-centres indirectly or directly. Anssthesia is induced in- 
directly by stopping the circulation in the brain and thus arrest- 
ing the process of oxidation and tissue-change in the nerve-cells 
which are necessary for their functional activity. 

This result may be produced by draining the blood from the 
head into other parts of the body. Thus in some of the hospitals 
at Paris, before anesthetics were introduced, a plan was some- 
times employed of rendering a patient insensible before an opera- 
tion, by laying him flat on the ground, and then lifting him 
very suddenly to a standing posture by the united efforts of six 
or eight men (cf. pp. 193, 198). 

Local arrest of the circulation to the brain by ligatures or by 
compression of the arteries has a similar effect. Waller has 
recommended diminution of the cerebral circulation, by the 
combined effects of simultaneous pressure on the carotid arteries 
and vagus nerves, a8 an easy means of producing anesthesia for 
short operations. 

Slight anesthesia, usually accompanied by some giddiness, 
may be produced by taking a number of deep breaths in rapid 
succession. This may be used in order to lessen the irritability 
of the pharynx in laryngoscopic examinations, and to lessen the 
pain of opening boils or abscesses. The anwxsthesia thus pro- 
duced may perhaps depend on anemia of the brain, although 
this is not certain. 

Angsthesia may also be produced by diminishing the internal 
respiration of the nerve-cells through a gradually increasing 
venous condition of the blood. Thus gradual suffocation by 
charcoal fames or carbon monoxide causes complete insensibility, 
and the inhalation of nitrogen and of nitrous oxide has a similar 
action. 

Anwathesia may be caused by the direct action of drugs on 
the nerve-cells themselves. Chloroform, ether, and other allied 
substances belonging to the alcohol series appear to act in this 
way. ee their action is generally exerted through the 
blood by which they are conveyed to the brain when inhaled, yet 
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they will also produce a similar action if locally applied to the 
nerve-centres. Thus Prevost! found that chloroform applied 
directly to the brain of a frog narcotises it when the aorta is tied. 
When the aorta is again unligatured, so that the current of blood 
can again wash the chloroform away, the narcosis disappears. 
Chloroform and ether when inhaled appear to act lke alcohol, 
producing paralysis of the nerve-centres, commencing with the 
highest and proceeding downwards. The rate of paralysis, though 
the same in order, is more rapid than that caused by alcohol. 

These anssthetics are, however, not nerve-poisons only; they 
are protoplasmic poisons affecting simple organisms, such as 
amcebe and leucocytes, and destroying also the irritability of 
muscular fibre. 

This action of anesthetics and especially that of chloroform 
upon muscular fibre is one of considerable importance in reference 
to the occasional stoppage of the heart and consequent death 
during the administration of anesthetics. 

The action of anesthetics may be divided into four 
stages :— 

Ist. The stimulant stace. 

2nd. The narcotic and anodyne stage. 
3rd. Anzsthetic stage. 

4th. Paralytic stage. 


Stimulant Stage.— Chloroform and ether, as already men- 
tioned, resemble alcohol in their action, and, like it, in small 
doses will produce a condition of stimulation and acceleration of 
the circulation passing gradually into one of narcosis, in which 
the action of the higher nervous centres is more or less abolished, 
while that of the lower centres still remains. 

In small quantities chloroform and ether are sometimes taken, 
either internally or by inhalation, for their stimulant effect. They 
are useful in lessening pain and spasm, as in neuralgia, and 
biliary, renal, or intestinal colic, when given till the stimulant is 
just passing into the narcotic stage. 

Narcotic Stage.—When pushed still further, sensibility 
becomes more impaired, reflex action still continues, and some- 
times, just as in drunkenness, there is a form of wild delirium 
and great excitement. This is much less marked in feeble or 
debilitated persons than in strong men. In the latter, the 
struggles which occur in this condition are sometimes exceed- 
ingly violent, the patient raising himself forcibly from the couch, 
his muscles being in a state of violent contraction, the face livid, 
the veins turgid, and eyeballs protruding. Usually this condition 
quickly subsides and passes into the third stage—that of complete 
anesthesia. 


Practitioner July 1881. 
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In order to lessen the pains of labour, anesthesia is usually 
carried to the commencement of the second stage. 

Anesthetic Stage.—The third stage differs from the second 
in the function of the spinal cord being abolished, as well as those 
of the brain; ordinary reflex is consequently abolished, and the 
most common way of ascertaining whether this stage has set in 
or not is by drawing up the eyelid and touching the conjunctiva. 
If no reflex contraction of the eyelid occurs, the anssthesia is 
complete. By careful and judicious administration of the anes- 
thetic this condition may be kept up for a length of time even 
for hours, or days; but if the inhalation be carried too far, the 
anesthetic passes into the fourth stage. 

The third stage is the one employed for surgical operations. 

Paralytic Stage.—In the fourth the respiratory centre 
becomes paralysed, respiration ceases, and the beats of the heart 
become feebler and may cease altogether. 


Uses of Anzsthetics. 


Anesthetics are used not only to lessen pain but to relax 
muscular action and spasm. They are chiefly employed to lessen 
pain in surgical operations, in labonr, and in biliary and renal colic. 
They are used to lessen muscular action and spasm in tetanus, 
in poisoning by strychnine, in hydrophobia, and in the reduction 
of dislocations, fractures, and hernia. They are also of assistance 
in diagnosis, by allowing careful examination to be made of parts 
which are too tender or painful to be examined without it, and 
by causing the phantom tumours due to spasmodic contraction 
of the muscles to disappear. 

Dangers of Anzsthetics.—(1) One danger is that just men- 
tioned, of paralysis of the respiration from an overdose. This, 
however, is one of the least of the dangers, and if the enfeeble- 
ment of the respiration be observed in time, it is generally pos- 
sible to save the patient by stopping inhalation, and keeping up 
artificial respiration for a little while if necessary. 

(2) Another danger is from paralysis of the heart by a too 
concentrated chloroform vapour. This is indicated by a sudden 
stoppage of the heart, paleness of the face, and dilatation of the 
pupil while the respiration may continue. 

If this accident should occur, the body of the patient should 
he inclined so that the head should be lower than the feet, and 
artificial respiration should be kept up briskly but regularly, the 
expiratory movements being made by pressure on the thorax and 
especially over the cardiac region, so that the mechanical pressure 
should stimulate the heart, if possible, to renewed action. The 
vapour of nitrite of amyl may also be administered by holding a 
piece of blotting-paper or cloth on which a few drops have been 
sprinkled before the nose, while artificial respiration is kept up. 


o~ 
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The inspiratory movements may be made by crawing the arms 
backwards over the head, as in Sylvester’s plan. 

(8) A third danger arises from stoppage of the heart by a 
combination of chloroform-narcosis and shock. This is one of 
the most dangerous conditions. It may occur even during full 
chloroform-narcosis in animals from operations on the stomach ; 
but it is much more common in men from imperfect anzsthesia. 
In very many cases of so-called death from chloroform during 
operations, we find it noted as a matter of surprise that death 
should have occurred as the quantity of chloroform given was so 
small. The reason that death occurred probably was because 
the quantity of chloroform given was so small. Had the patient 
been completely anesthetised, the risk would have been very much 
less. The reason why imperfect anesthesia is 80 dangerous is, 
that chloroform does not paralyse all the reflexes at the same 
time. A very large proportion of the deaths from chloroform 
occur during the extraction of teeth, and we may take this 
operation as a typical one in regard to the mode of action, both 
of the sensory irritation and of the chloroform. When a tooth is 
extracted in a waking person, the irritation of the sensory nerve 
produced by the operation has two effects :—I1st, it may, acting 
reflexly through the vagus, cause stoppage of the heart and a 
consequent tendency to syncope. 2nd, it causes reflex contrac- 
tion of the arterioles, which tends to raise the blood-pressure and 
counteract any tendency to syncope which the action of the 
vagus might have produced. 

In complete anwsthesia all these reflexes are paralysed, and 
thus irritation of the sensory nerves by the extraction of the 
teeth has no effect either upon the vagus or upon the arterioles. 
In imperfect anesthesia, however, the reflex centre for the arte- 
rioles may be paralysed (ride p. 204), while the vagus centre is 
still unaffected. The irritation caused by the extraction of the 
tooth may then cause stoppage of the heart, and there being 
nothing to counteract the tendency to faint, syncope occurs and 
may prove fatal. 

With nitrous oxide there is very much less danger, inasmuch 
as the nitrous oxide causes a venous condition of the blood, with 
consequent contraction of the arterioles and rise in the blood- 
pressure, 80 that any tendency to syncope through vagus-irrita- 
tion is efficiently counteracted. 

With ether, aleo, the danger is very much less, probably be- 
cause it has a more equal effect on the centres (vide p. 204). 

(4) Another danger is that of suffocation from blood passing 
into the trachea in operations about the mouth or nose, or from 
the contents of the stomach being drawn into the larynx when 
vomiting has occurred during partial anesthesia. In consequence 
of this, it is better, instead of giving chloroform or ether during 
the whole of an operation on the mouth or nose, to give it 
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only at the commencement, and to administer along with it, or 
before it, a hypodermic injection of one-sixth to one-third of a 
grain of morphine. The chloroform anesthesia thus passes into 
the morphine narcosis, and the operation can be finished without 
pain, and without danger. 

To prevent the occurrence of vomiting, it is advisable not to 
give solid food for some hours before an operation, though if 
necessary @ little beef-tea or stimulant may be given half an hour 
or so before the administration of the anesthetic. 

Mode of administering Anzsthetics.—In order to obtain 
the first stages of the action of anesthetics, as in cases of in- 
testinal, biliary, or renal colic, intense neuralgia, or in parturition, 
the best means of administration 18 one for the account of which 
Iam indebted to Mr. W. J. Image, of Bury St. Edmunds. It 
consists of a tumbler, at the bottom of which is placed a piece of 
blotting-paper or linen thoroughly wetted with chloroform or 
ether. The patient holds the tumbler to the nose with his, or 
her, own hand. QOn account of the form of the tumbler, sufficient 
air always gets in at the sides, and the patient cannot inhale the 
vapour in too concentrated a condition. As soon as the anes- 
thetic begins to take effect, the hand drops, and the inhalation 
ceases. As the effect again passes off, the patient resumes the 
inhalation. In employing anasthetics in this way, however, 
great care must be taken that the bottle containing the chloro- 
form is never entrusted to the patient, but is always kept on a 
table at some little distance from the bed, and that the blotting- 
paper or lint in the tumbler 1s supphed with fresh chloroform by 
aun attendant. If the bottle itself be entrusted to the patient, 
th the anwsthetic takes effect and produces stupidity, the stopper 
may fall out, the whole contents of the bottle may be sucked up 
by the pillow, bolster, bed, or bedclothes, and the vapour being 
inhaled, fatal suffocation may ensue. 

Another method of administering chloroform, which 1s very 
convenient when complete anesthesia 18 required for a length of 
time, and when the supply of chloroform is limited, was devised 
by Sir James Simpson: it consists of either a cup-shaped in- 
haler, formed of a wire framework covered with flannel, or else 
simply of a single fold of a pocket-handkerchief thrown over the 
face: the chloroform is dropped upon the flannel or handkerchief 

just under the nostrils in single drops at a time. Another plan 
is to pour some chloroform on to a folded towel or pocket-hand- 
kerchief, and then place it over the patient’s face, taking care 
that it does not come so close over the nose as to interfere with a 
free admixture of air with the chloroform vapour. There is this 
difference between ether and chloroform, that whereas it is highly 
inadvisable to give chloroform vapour in a concentrated condi- 
tion, it is requisite to give the ether vapour very strong, in order 
to produce an anesthetic effect. A combined administration of 
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nitrous oxide and ether is now used to a considerable extent: 
the nitrous oxide producing rapid anwsthesia, which is kept up 
by the ether. 


Anesthesia in Animals. 


In the course of many investigations into the action of drugs 
on animals it is necessary to perform experiments which would 
be painful unless the animals were anesthetised. The easiest 
way of doing this with frogs or small animals, such as mice, rats, 
or rabbits, is to put them under a bell-jar with an opening at the 
top. Into this opening a piece of cotton-wool or blotting-paper 1s 
put, and chloroform dropped on it. The vapour being heavier 
than air falls to the bottom, and the animal soon becomes in- 
sensible. The best way of anxsthetising cats, small dogs, or very 
large rabbits, is to put them into a wooden box or tin paul, and 
stretch a towel tightly over the top. An assistant then pours 
some chloroform on the towel and anmsthesia is quickly pro- 
duced. Rats are most readily anesthetised by completely cover- 
ing the cage, in which they are, with a towel, and dropping 
chloroform upon it. 

Rabbits may be very quickly anesthetised by the plan em- 
ployed by Pasteur. It consists in putting a piece of cloth or 
blotting-paper soaked in chloroform round the animal's nose 60 
as to exclude air. At once the rabbit ceases to breathe, and re- 
mains without breathing for about a minute. It then begins 
to struggle, and if the anesthetic be kept closely applied the 
respiratory movements shortly become steady and regular and 
the animal completely insensible. 

For very large or savage dogs an old packing-case without a 
lid may be simply placed over the animal and held firmly down, 
or one of the sides may be furnished with hinges so as to convert 
the case into a sort of kennel. After the dog is safely housed 
large pieces of blotting-paper or of cloth on which chloroform is 
poured are pushed through cracks in the top of the case or holes 
specially made for the purpose. The outer ends of the blotting- 
paper or cloth remaining outside, fresh quantities of chloroform 
can be introduced as required until complete anwsthesia is pro- 
duced. Angsthesia may be maintained for almost any length of 
time that is required, by putting a piece of cloth loosely round 
the animal’s nose and dropping chloroform upon it. This re- 
quires careful attention, however, in order to prevent danger from 
an overdose on the one hand, or partial recovery on the other. 
I find the most convenient way of maintaining the anwsthesia 
induced by chloroform in the way already mentioned is to put a 
cannula in the trachea and connect it with a flask containing ether, 
so that the inspired air passes over the surface of the ether, and 
carries @ quantity of the vapour with it into the lungs of the 
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animal. By means of a peculiar stopcock, the construction of 
which is indicated in the diagram (Fig. 78), pure air or air 
loaded with ether vapour or a mixture of both may be given. 

The advantages of employing this method and of using ether 
rather than chloroform are that complete anesthesia may be kept 
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up for hours together with little or no attention on the part of 
the operator, and without the respiration or blood-pressure being 
seriously affected by the anesthetic. 

Another plan of maintaining anesthesia for a length of time 
is to inject some laudanum or liquid extract of opium into a vein 
after anesthesia has been induced by chloroform. Before the 
effect of the chloroform has passed off, such complete narcosis is 
produced by the opium that no procedure, however painful it 
might otherwise be, will produce the slightest evidence of sensa- 
tion. When the effect of the anmsthetic or of the opium would 
interfere with the investigation of the action of a drug on the 
circulation or reflex action, the animal may be anesthetised by 
chloroform, and the crura cerebri divided. The channels by 
which painful impressions are conveyed to the brain being thus 
destroyed no pain can be felt, although the reflex action of the cord 
again returns after the effects of the chloroform have passed off. 


History of the Discovery of Anzsthesia. 


This is a subject of considerable interest, and has given rise 
to much discussion. The starting-point of the discovery seems 
to have been Sir Humphry Davy's observations on the pro- 
perties of nitrous oxide, regarding which he said, ‘as nitrous 
oxide in its extensive operation seems capable of destroying 
physical pain, it may probably be used with advantage during 
surgical operations.” The property of this gas and also of ether 
vapour to produce excitement when inhaled, caused these sub- 
stances to be used in sport, and during their action bruises 
were frequently received, but not felt. This circumstance excited 
the attention of Dr. Crawford W. Long, of Athens, Georgia, and, 
in 1842, he anwsthetised a patient with ether in order to re- 
move a tumour. He was encouraged to do this by the fact that 
Dr. Wilhite, in a frolic, had rendered a negro boy completely 
insensible without any bad results. Mr. Horace Wells, without 
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knowing what Dr. Long had done, used nitrous oxide as an 
anesthetic in 1844. His pupil, Mr. Morton, wishing to use it 
also, asked him how to make it, and was referred to a scientific 
chemist, Dr. Jackson. Jackson advised Morton to use sulphuric 
ether, as it had similar properties to nitrous oxide and was easier 
to get. Acting on this suggestion Morton used ether in dentistry, 
and induced Drs. Warren, Haywood, and Bigelow to perform 
important surgical operations on patients whom he anesthetised 
by it. From this time onwards anesthesia has been regularly 
used in medical operations. Shortly afterwards, Sir J. Y. Simp- 
son discovered the use of chloroform as an anesthetic, and it has 
been chiefly employed in Great Britain, but in America ether has 
always retained its original place. : 


Antispasmodics. 


These are remedies which prevent or relieve spasm. 

Spasm is contraction of voluntary or involuntary muscles, 
in a way that is unnecessary or injurious to the organism 
generally. The spasmodic contraction of muscles may sometimes 
be excessive in degree, as in the calves of the legs in cramp, or 
in the fibres of the intestinal walls in colic. Sometimes it is not 
excessive in degree, but are merely out of place, as, for example, 
in the slight twitchings of the face or fingers which occur in mild 
cases of chorea. 

Spasm may affect single muscles, or it may affect groups of 
muscles and the nerve-centres by which thev are set in action; 
these centres may sometimes be very limited in extent, but some- 
times a great number, or indeed most of the motor centres in 
the body, may be involved, as in the convulsions of hysteria. 
Spasm is, indeed, a kind of insubordination in which the 
individual muscles or nerve-centres act for themselves without 
reference to those higher centres which ought to co-ordinate their 
action for the general good of the organism. It may be due, there- 
fore, either to excess of action In the muscles or local centres, or 
diminished power of the higher co-ordinating centres. As a rule 
it i8 due to diminished action of the co-ordinating or inhibitory 
centres, rather than to excess of action in the motor centres ; it ix, 
therefore, a disease rather of debility and deficient co-ordination 
than of excessive strength. 

Cramps in the muscles may come on from their exhaustion by 
excessive exertion, the waste products of their functional activity 
appearing to act as local irritants. This is relieved by the removal 
of these waste products; as, for example, by shampooing. In the 
intestine, cramp may be due to the presence of a local irritant, 
which ought in the normal condition to produce inercased 
peristalsis, and thus ensure the speedy removal of the offending 
substance. From some abnormal condition the muscular fibres 
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around the irritant contract excessively, and do not pass on the 
stimulus to those adjoining. From this want of co-ordination 
painful and useless spasm occurs. In order to remove it we apply 
warmth to the abdomen so as to increase the functional activity, 
both of the muscular fibres and of the ganglia of the intestine 
(pp. 188, 140). Peristalsis then occurring instead of cramp, the 
pain disappears, and the offending body is passed onwards and 
removed. Or we give internally aromatic oils, which will have a 
tendency to increase the regular peristalsis; or yet again, we 
may give opium for the purpose of lessening the sensibility of 
the irritated part, or the nerves connected with it, and thus again 
bringing it into relationship with other parts of the body. 

General antispasmodics may act either 

(1) By increasing the power of the higher nervous centres 
to keep the lower ones and the muscles in proper subordina- 
tion, or— 

(2) By lessening the activity of over-excited muscles or lower 
nervous centres. 

On this account we find stimulants and antispasmodics very 
much classed together. Those drugs which stimulate the 
circulation and increase the nutrition of the higher nerve-centres 
and the co-ordinating power, tend to prevent spasm. Thus, 
small quantities of alcohol and ether, by acting in this way, tend 
to prevent general spasm, as in hysteria, nervous agitation, or 
trembling, or remove local spasm, as in colic. 

Camphor, which is frequently used as an antispasmodic, has 
w stimulant action on the brain, spinal cord, circulation, and 
respiration. It is probable that such antispasmodic powers as 
it possesses are due to its exciting the higher centres, and in- 
creasing their inhibitory powers over the lower (p. 214). Bromo- 
camphor has a somewhat similar action. 

Valerian, asafoetida, musk, castor, and other aromatic sub- 
stances, have an antispasmodic action which we do not under- 
stand. It is possible that they affect some part of the brain 
particularly, so as to increase its regulating power, in much the 
same way as camphor. 

Other antispasmodics, such as bromide of potassium, lessen 
the irritability of motor centres. Borneol and menthol have a 
depressing and finally paralysing effect upon motor, sensory, and 
reflex centres in the brain and spinal cord. In this respect they 
differ greatly from ordinary camphor, which has an exciting 
uction upon these structures, though they may perhaps be still 
more useful as antispasmodics. 

Other antispasmodics, instead of lessening the irritability of 
nerve-centres, may paralyse the structures through which the 
nerves act. Thus, nitrite of amyl appears to arrest the spasm of 
the vessels in angina pectoris, by causing paralysis of the vessels 
themselves or of the peripheral ends of the vaso-motor nerves. 
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Adjuvants.—As spasm is usually an indication of deficient 
nervous power, tonics, a8 quinine, iron, cod-liver oil, arsenic, 
sulphur, cold baths, and moderate exercise, are useful as adju- 
vants. 

It has already been mentioned, that a healthy condition of 
the various parts of the body depends on proper nutrition and 
proper removal of waste. Therefore, when there is a tendency 
to spasm, the diet should be plain, but nutritious. Those condi- 
tions which tend to cause excessive waste should be avoided, such 
as exciting emotions, excessive bodily or mental work, a close 
atmosphere, and late hours. Attention must be paid also to the 
proper removal of all waste, by the use of purgatives, cholagogucs, 
or diuretics if necessary. 

Great irritability of the nervous system is usually observed 
in gouty subjects before an attack of gout comes on. It is uncer- 
tain to what this irritability is due, but it may not improbably be 
caused by the retention within the bodv of the products of tissuc- 
waste. Some years ago there was considerable discussion regard- 
ing the active ingredient of bromide of potassium, some attribut- 
ing its antispasmodic action to the bromine, and others to the 
potassium. It occurred to me that possibly its action might be 
partly due simply to its action as a saline leading the patient 
to drink more water, and thus assisting the elimination of the 
products of tissue-waste. I accordingly tried 30-grain doses of 
chloride of sodium in cases of epilepsy. In some it did httle or 
no good, but in a few it appeared to have nearly as powerful an 
action as bromide of potassium. 

Uses.—Antispasmodics are used in convulsive discases. 

The antispasmodics used in hysteria may be divided into 
substances which exert on the higher nerve-centres a sedative, 
tonic, or stimulant action, thus: 

I. Sedatives . Alkaline bromides. 


II. Tonics « ° Zine matte, 
Ill. Stimulants, 

which haveapower-, Musk , .' Derived from the genital organs of 
fal odour, and pro- | Castor animals. 


; Similar in the nature of their odour 


bably act on the 
to the above, though derived from 


higher centres ' Sumbul 


Valenan 


through the olfac- ( plants. 
tory organs, either; Asafitida 
by direct applica-] Ammoniacum Containing sulphur oils. 


tion or during their} Galbanum 
elimination (p. 41). 


In epilepsy, laryngismus stridulus, and infantile convulsions, 
bromides of potassium, sodium, ammonium, and calcium, nitrite 
of sodium, salts of silver, zinc, and copper. 

In chorea, arsenic, conium, the salts of copper and zine. 

In spasmodic asthma, lobelia, stramonium. 

ne spasm of the blood-vessels, nitrite of amyl and other 
i ‘ 
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Action of Drugs on the Cerebellum. 


The chief function of the cerebellum appears to be the main- 
tenance of equilibrium. Symmetrical lesions on both sides of the 
organ or division of it down the centre from before backwards, 
cause very little disturbance of the equilibrium, but when a lesion 
is unsymmetrical the equilibrium is disordered. 

According to Ferrier, if the lesion affects the whole of a lateral 
lobe, there is a tendency for the animal to roll over towards the 
affected side. In an animal standing on all fours or lying on the 
ground, we regard the centre of the back as the point of move- 
ment, but in a man standing upright we usually take the face, and 
therefore what we should regard in an animal as rolling towards 
the affected side, would be equivalent in man to a rotation 
towards the sound side. If the lesion is limited to one part of 
the lateral lobe, it may not cause rotation, but only falling to- 
wards the opposite side. When the anterior part of the middle 
Jobe of the cercbellum is injured, the animal tends to fall forward, 
and in walking usually stumbles, or falls on its face. When the 
posterior part of the middle lobe of the cerebellum is injured, the 
head is drawn backwards and there is a continual tendency to 
fall backwards when moving.'! 

Injuries of the cerebellum are frequently associated with a 
certain amount of nystagmus, and in all probability the com- 
plete or partial mability to walk or stand which alcohol produces, 
is due to its action on the cerebellum. 

Different kinds of spirit appear to have a tendency to affect 
different parts of the cerebellum, for good wine or beer is said to 
make a man fall on his side, whisky, and especially Irish whisky, 
on his face, and cider or perry on his back.* These disturbances 
of the equilibrium correspond exactly with those caused by injury 
to the lateral lobes, and to the anterior and posterior part of the 
middle lobe of the cerebellum respectively. Apomorphine in 
large doses appears also to have an action on the cerebellum or 
corpora quadrigemina, as the animal poisoned by it does not 
vomit, but moves round and round in a circle. 

The action of alcohol on frogs is peculiar and differs from 
that of other narcotics, inasmuch as it appears to affect unequally 
the two sides of the nervous apparatus by which the equilibrium 
is mnaintained, so that in a certain stage of alcohol-poisoning 
they excite similar mancge movements to those which occur after 
division of the corpora quadrigemina on one side.® 


pe 


’ Ferrier, Functions of the Brain, p. 94. 

* Shorthouse, Baily's Magasine of Sports, 1880, vol. xxxv. p. 896. 

= Wilbelm Wundt : Untersuchungen sur Mechanik der Nerven und 
centren. Zweite Abtheilung, 1876. Stuttgart. 


216 PHARMACOLOGY AND THERAPEUTICS.  [secrt. 1. 


CHAPTER IX. 
ACTION OF DRUGS ON THE ORGANS OF SPECIAL SENSE. 


Action of Drugs on the Eye. 


Action on the Conjunctiva.— Before light can reach the 
retina, it has to pass through the cornea, which is covered by 
epithelium continuous with that of the conjunctiva. Alterations 
in either or both of these textures are therefore very important 
in regard to the integrity of vision. The chief drugs employed in 
the local treatment of diseases of the cornea and conjunctiva are 
warmth, moist and dry, anesthetics, anodynes, antiphlogistics, 
antiseptics, and astringents. The chief astringents are per- 
chloride of mercury, oxide of mercury, and nitrate of silver. The 
chief antiseptics are perchloride of mercury, quinine, boric acid, 
and sulphocarbolate of sodium. The chief sedatives are hydro- 
cyanic acid, opium, belladonna, atropine, and cocaine. There 
are two astringents in common use which ought to be avoided, 
these are solutions of lead and of alum. Lead salts are objection- 
able, because if there is any ulceration on the cornea they may 
form an insoluble albuminate and cause permanent opacity. 
Salts of alum are said by Tweedy to be perhaps still more objec- 
‘tionable, because alum has the power of dissolving the cement by 
which the fibrille of the cornea are held together, and this is 
very apt to give rise to perforation of the cornea whenever the 
epithelium 1s removed by injury or inflammation. Tweedy also 
thinks that strong solutions of common salt, ten per cent. or 
more, and solution of permanganate of potassium also dissolve 
the corneal cement and should therefore be avoided in inflamma- 
tion of the conjunctiva or of the cornea. He considers that sul- 
phate of zinc should be avoided, for the same reason, but it is 
largely used by others. The best astringent is probably perchloride 
of mercury, 7,th to ),th of a grain to an ounce of water, and 
coloured with cochineal. The next best is an aqueous solution 
of boric acid, containing 3 to 8 grains of it with 8 to 10 grains of 
sulphocarbolate of sodium per ounce. 

The chief effects which drugs produce on the eye, besides 
those just described, are alterations in the size of the pupil, in 
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the power of accommodation, in the intra-ocular pressure, in the 
sensitiveness of the retina to impressions, and in the apparent 
colour of objects. 

Action of Drugs on the Lacrimal Secretion.—The great 
power of certain volatile oils, such as those of onion or mustard, 
to irritate the eyes and cause secretion of tears is well known. 
The prolonged action of atropine diminishes the secretion. Ese- 
rine abolishes the action of atropine, and quickly increases the 
secretion.! 

Projection of the Eyeball.—The non-striated muscular fibres 
which are contained in the orbital membrane and in both eyelids 
push the eyeball forward and draw the eyelids back when they 
contract. Like the dilator pupille they are innervated by the 
sympathetic, and consequently some degree of protrusion of the 
eyeball is frequently produced by such substances as dilate the 
pupil, and especially by cocaine. Excessive pain, or an asphyxial 
condition of the blood, has a powerful action in producing this 
effect, so that in men subjected to torture in the Middle Ages pro- 
trusion of the eyeballs was noticed; and both in animals and men 
dying from rapid asphyxia the eyeballs may seem as if starting 
from the heade 

Action on the Pupil.—The iris is usually said to consist of 
two muscles, the sphincter, which has circular fibres and contracts 
the pupil, and the dilator, which has radial fibres and dilates the 
pupil. All observers are agreed regarding the sphincter muscle 
of the eyes, but some deny the existence of the dilator muscle. 
In the following description, however, I shall take the mew which 
18 usually accepted.? 

The sphincter receives its motor nervous supply from the 
third nerve, and the dilator from the cervical sympathetic. The 
nervous centre for the contraction of the pupil probably hes in 
the corpora quadrigemina; the nerve-centre for the dilatation 
of the pupil lies in the medulla oblongata, but there seems to 
be another dilating centre, situated in the floor of the front part of 
the aqueduct of Sylvius.?. The contracting nerves are contained 
in the third nerve, and pass to the ciliary ganglion, and thence 
to the eye. Along with them motor fibres pass also to the ciliary 
muscle. This muscle when contracted lessens the tension of the 
suspensory ligament on the lens, allowing the latter to become 


' Maynard, Virchow's Archit, vol. lxxxix. p. 258. 

* At present it is generally assumed that muscular fibres, either eorarg Ge 
involuntary, contract only in the direction of their length. If we suppose that they 
can contract either in the direction of their length or their width, the movements 
of the iris might be more readily explained. At present we assume the presence 
of a dilator muscle, which is almost certainly absent in many animals, in order to 
explain phenomena which might be explained just as readily by the supposition that 
the muscular fibres which are present can contract in two directions (see p. 117}. 

© Foster's Physiology, 4th ed. 
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more spherical, and thus accommodating the eye for near objects. 
Such accommodation and contraction of the pupil generally ac- 
company one another. The arrangement of the nerves of the eye 
is very diagrammatically shown in Fig.74. A few of the dilating 
fibres are contained in the fifth nerve, but most of them pass 
down the spinal cord to the cilio-spinal region in the lower cervical 
and upper dorsal part of the cord, and thence through the second 
dorsal nerve in monkeys and probably in man, or through the 
inferior cervical and superior dorsal nerves in the rabbit, into 
the cervical sympathetic, in which they again ascend to the eye. 


Ciliary ganghon ...... ..  .. Nuetenus of third nerve. 

Muscle for accommodation .. . ( untral origin of ry mpathetic. 
Lens 

Sphincter iridie 2.1... - S;) mpathetic centre in medulla, 
Dilator pupilie  ... 6... wee 

Vesnels of eye ............ 2... 


Symputhetic flores. 





Fic. 74.—Diagram to show the nervons supply of the eye. a, nerves to tie ciliary moscle regu- 
lating accommodation ; 6, nerves to the contracting fibres, and ¢, nerves to the dilating dbres af 
the iris; d, vaso-motor nerves to the vessels of the cye. The ins fe pat apparentiy 
instead of in front of the lens for convenience in showing the passage of nerves to it. 


Along with the dilating fibres others pass to supply the orbital 
muscle at the back of the orbit, which causes protrusion of the 
eyeball, as already mentioned. There are also other fibres from 
the sympathetic (vaso-motor) which supply the muscular coats 
of the arteries of the ciliary vessels. 

The dilating centre may be stimulated directly by venous 
blood circulating in it. In consequence of this the ie usually 
dilate much when the respiration is imperfect, as during dyspnoea ; 
but when the asphyxia becomes complete the centre again be- 
comes paralysed and the size of the pupil diminishes. It may be 
stimulated reflexly by irritation of sensory nerves, so that dilata- 
tion of the pupil has been used as an indication of sensation in 
animals paralysed by curare. It seems to be readily stimulated 
by irritation of the genital organs. This is probably the reason 
why dilatation of the pupil frequently occurs in persons suffering 
from irritation of the genital organs. It is probably also readily 
stimulated by irritation of the intestinal canal, and such irritation 
may be the cause of dilatation of the pupil in children suffering 
from worms, and in cases of poisoning by drugs which irritate 
the gastro-intestinal canal, like aconite. 

The drugs which act upon the iris are divided into two classes: 
Mydriatics which dilate, and Myotics which contract the pupil. 
The most important of these are such drugs as have a local action 
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on the eye, and they alone are used in ophthalmic medicine. They 
are indicated in the following list by an *. 


Mydriatics. Myotics. 
General anesthetics — General anesthetics— 
chloroform, ether, &c. chloroform, ether, &c. 

“Atropine. “Calabar bean. 
*Belladonna. 

Belladonnine. 

Benzoyltropine. 

Cocaine. 

Daturine. 
*Duboisine. 

Gelsemine locally. Gelsemine internally. 
*Homatropine (oxytoluylic- Jaborandi. 

acid-tropine). Lobeline internally. 
Hyoscyamine. Morphine internally. 
Muscarine locally (2). Muscarige internally. 
- locally. 

Narcissine. Nicotine locally. 
Piturine. Opium. 

Scopalein. *Physostigmine (escrine). 

Stramonium. Pilocarpine. 

Thebaine. 


Anesthetics occur in both classes, because they cause con- 
traction towards the commencement of their action, while later 
on they cause dilatation. The probable reason of this is that at 
first they lessen reflex action, so that the reflex dilatation of the 
pupil by stimulation of sensory nerves is abolished. Later on, 
when they begin to paralyse the respiration, the accumulation of 
venous blood causes irritation of the dilating centre and widens 
the pupil. Dilatation of the pupil during the administration of 
anesthetics is therefore to be regarded as a sign of imperfect 
aeration of the blood, due either to embarrassed or failing 
respiration (p. 218) or failing circulation (p. 207). 

The contraction caused by morphine 1s also central, and pro- 
bably due to a similar cause. . 

it is possible that the local application of drugs to thé eyes 
may have an action on the pupil due merely to their effect as 
irritants, and independent of any special action on the iris, for 
E. H. Weber ' found that local irritation at the margin of the 
cornea causes partial dilatation. Irritation in the middle of the 
cornea causes rather contraction of the pupil. Localised irrita- 
tion at the margin of the iris may cause dilatation at that part. 

The reason why muscarine has been found by Ringer and 





’ Quoted by Landois, Physiologie, 1880, p. 799. 
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Morshead to dilate the pupil when applied locally is probably that 
the solution they used was very irritating, either from its strength 
or for some other reason, while Schmiedeberg and Harnack found 
it to contract the pupil both when given internally and applied 
locally. 

The contraction of the pupil noticed by Rossbach in rabbits 
immediately after the application of atropine, may also have been 
due to local irritation. The occurrence of dilatation in one case 
and of contraction in the other may possibly have been due to the 
solution being dropped into the eye in a different way in the two 
Cases. 

The commonest and most important local mydriatic and 
myotic are respectively atropine and physostigmine (eserine). 

From ten to twenty minutes after a solution of atropine has 
been dropped on the eye, the pupil dilates and the ciliary muscle 
becomes paralysed, so that the accommodation for near objects is 
no longer possible, and the eye remains focussed for distant ob- 
jects. When a solution of physostigmine is dropped into the eye, 
the pupil contracts and the ciliary muscle becomes spasmodically 
contracted, so that the eye is accommodated for near objects. 

It is very difficult to explain the mode of action of these 
drugs satisfactorily, and authorities are by no means agreed 
regarding it. That the action is local is shown by the fact that 
when either atropine or physostigmine is applied to one eve its 
action is limited to it and the other remains unaffected. If care 
be taken to limit the application of a solution of atropine to one 
side of the margin of the cornea, local dilatation of the corre- 
sponding part of the pupil may be produced. 

Dilatation of the pupil may be due to 

(1) Paralysis of the sphincter, or 

(2) Excessive action of the dilator, o1 

(8) Both conditions combined. 

Paralysis of the sphincter may be due to (a) imperfect action 
or paralysis of the oculo-motor centre in the corpora quadri- 
gemina, (b) to paralysis of the ends of the third nerve in the 
sphincter iridis, or (c) to the action of the drug upon the mus- 
cular fibres of the sphincter itself, or to a combination of two or 
more of these factors. 

Along with the factors just mentioned might be associated 
excessive contraction of the dilator muscle, which may be due to 
stimulation (1) of the sympathetic centre in the medulla, (2) of the 
ends of the sympathetic in the dilator muscle, or (8) of the dilator 
muscle itself. 

Excluding for the present the question of excessive action of the 
dilator muscle and confining ourselves to the causes of paralysis, 
we see that paralysis of the cerebral oculo-motor centre as a 
factor in dilatation of the pupil by atropine is excluded by the 

local action of the drug, by the experiments of Bernard and 
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others, which show that dilatation occurs from the local action of 
atropine when the ciliary ganglion is extirpated and all the nerves 
of the eye have been divided, and by the mydriatic action of atro- 
pine even in the exsected eye. We can now limit its action either 
to paralysis of the ends of the oculo-motor nerve, or paralysis 
of the muscular fibres of the sphincter. 

That the ends of the oculo-motor nerve in the sphincter iridis 
are paralysed is shown by the experiment that when the pupil is 
under the full action of atropine, irritation of the third nerve will 
not produce any contraction in it, although the sphincter will still 
contract when stimulated directly. 

Here also we find the same relation between the action of 
atropine on nerves supplying striated and non-striated muscle 
that we have already noticed in the case of the esophagus (p. 139), 
for in most animals the iris consists of unstriated muscular fibre, 
and atropine causes dilatation ; but in birds the iris consists of 
striated muscular fibre, and atropine causes no dilatation. Para- 
lysis of the ends of the oculo-motor nerve in the iris itself may be 
looked upon as one of the factors in dilatation by atropine, and 
similar paralysis of the fibres supplying the ciliary muscle may 
be regarded as the cause of loss of accommodation. 

In addition to this, however, when the dose of atropine is 
large, the muscular fibres of the sphincter themselves become 
paralysed, and fail to contract even when directly irritated. 

The question now arises whether in addition to paralysis of 
the oculo-motor nerve there is not also excessive action of the 
dilator muscle. That such action of the dilator is actually pre- 
sent appears to be shown by the following fact, viz. that the 
dilatation caused by atropine does not appear to be merely pas- 
sive, but occurs with such force as to tear the iris away from the 
lens, and break down inflammatory adhesions which may have 
formed between them. This conclusion has been considered to 
be supported also by the facts :—(a) That when the oculo-motor 
nerve is divided the pupil does not dilate nearly to the same 
extent as it does from the application of atropine. This is shown 
hoth by a comparison of measurements of the eve under the two 
conditions and by the observation that after the nerves have been 
divided and partial dilatation produced, atropine causes the pupil 
to dilate still more. And similarly in dilatation due to paralysis 
atropine increases the mydriasis. (b) When the pupil is dilated 
by atropine, section of the sympathetic in the neck lessens the 
dilatation. 

We may consider, then, with tolerable certainty, that dilata- 
tion caused by atropine is due to increased action of the dilator 
as well as diminished action of the sphincter muscles of the iris. 

Contraction of the pupil may be due to 

(1) Excessive action of the sphincter, or 

(2) Paralysis of the dilator. 
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That the contraction caused by physostigmine is not due to 
paralysis of the dilator is shown by the pupil dilating somewhat 
when shaded, even when the drug is exerting a well-marked 
action. Excessive action of the sphincter must therefore be re- 
garded as the cause of the myosis. Such action may be due to 
stimulation (1) of the oculo-motor cerebral centre, (2) of the ends 
of the oculo-motor nerve in the sphincter, or (3) to increased 
action of the muscular fibres in the sphincter from the direct 
effect of the drug upon them. The local action of physostigmine 
upon the eye excludes the cerebral centre, and leaves for our con- 
sideration stimulation of the ends of the nerves and of the mus- 
cular fibres themselves. 

These two structures seem to be specially affected by differ- 
ent drugs—so that local myotics may be divided into two 
classes— 

1st. Those which act upon the peripheral ends of the oculo- 


motor nerve. 

Qnd. Those which affect the muscular fibre of the sphincter 
iridis. 

The first class includes muscarine, pilocarpine,' and nicotine, 
whereas physostigmine belongs to the second. 

Muscarine, pilocarpine, and nicotine, when applied to the 
eye, cause contraction of the pupil and spasm of accommodation. 
Atropine, as we have already seen, not only paralyses the ends 
of the oculo-motor nerve, which these drugs stimulate, but has 
also an action on the muscular fibre itself. Its subsequent ap- 
plication will therefore remove the effect of these drugs, and they 
will not act when atropine has been applied first. As physo- 
stigmine stimulates the muscular fibre itself, it will cause con- 
traction in an eye which is dilated by atropine unless the action 
of the atropine has been carried to such an extent as to paralyse 
the muscular fibre. 

The contraction produced by muscarine in the eye of the cat 
is 80 great as to reduce the pupil to a mere slit, and is much 
greater than that caused by physostigmine, for muscarine, acting 
only on the ends of the oculo-motor, produces spasm in the 
sphincter without affecting the dilator, while physostigmine, act- 
ing on the muscular fibres, is said to stimulate those of the 
dilator as well as the sphincter, and thus to render the contrac- 
tion less complete.’ 

It has already been pointed out, however, that the action of 
atropine is not confined to the ends of the oculo-motor nerve, but 
affects the muscular fibre itself, and thus it will counteract the 
efiect of physostigmine, which it would not do if it acted only on 
the nerves. 

Atropine consists of the combination of a base, tropine, with 
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tropic acid. Tropine itself has no mydriatic action, but when an 
atom of hydrogen in it is displaced by an acid residue it acquires 
this action. A number of combinations of tropine with different 
acids have been artificially prepared by Ladenberg, who terms 
them tropeines. Amongst these are homatropine, in which the 
tropine is combined with oxytoluylic acid, and also benzoy!-tropine. 
Atropine appears to be identical with daturine. Hyoscyamine is 
also a combination of tropine with tropic acid, but it appears to 
be only isomeric with and not identical with atropine, though it 
seems to be identical with duboisine. 

Action of Drugs on Accommodation.—The accommodation 
of the eye depends upon the ciliary muscle. When the eye is at 
rest the lens is flattened by the elastic tension of the zonule of 
Zinn. During accommodation for near objects the ciliary muscle 
draws the zonule forward and allows the lens to become more 
convex. The ciliary muscle is innervated by the third nerve: 
the centre for it appears to be in the posterior part of the floor of 
the third ventricle. Those drugs which affect the iris, also affect 
the power of accommodation. Their action on the iris and on 
accommodation do not, however, always begin at the same time, 
nor have they the same duration. The action of physostigmine 
and atropine on accommodation usually begins after, and passes 
away long before, the affection of the pupil. 

Action on intra-ocular pressure.—The intra-ocular pressure 
depends greatly on the amount of fluid contained in the vitreous, 
and this in turn is determined by two factors :— 

(1) The amount of fluid secreted by the ciliary body. 

(2) The freedom with which fluid escapes at the angle of the 
anterior chamber. 

The aqueous humour and the fluid which nourishes the 
vitreous and crystalline lens are chiefly secreted by the ciliary 
processes. It ultimately passes out from the anterior chamber of 
the eye by a number of small openings (/, Fig. 75) close to the 
junction of the cornea and iris into the canal of Schlemm 
(c, 8, Fig. 75), thence into the anterior ciliary veins. Some of 
it also passes into the perichoroidal space, and out through the 
lymphatics. 

The intra-ocular pressure may be increased by (a) more rapid 
secretion from the cilary processes, or (b) interference with its 
outward flow from the eye, or (c) by increased quantity of blood 
in the vessels of the iris. It may be diminished by the contrary 
conditions. 

More rapid secretion from the ciliary process probably takes 
place under nervous conditions which are not at present well 
known. Interference with the flow of the aqueous humour out 
of the anterior chamber may occur in aquo-capsulitis, in which 
the openings from the anterior chamber into the spaces of 
Fontana are occluded by & coating of inflammatory lymph ; also 
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in glaucoma where these openings are shut by the iris being pressed 
forward against the cornea, as in Fig. 75, and in iritis where the 
iris is much congested and the communication between the 
posterior and anterior chambers is interrupted by complete ad- 
hesion of the pupillary edge of the iris to the anterior capsule 
of the lens (total posterior synechia). The secretion is probably 
diminished by the action of atropine. In glaucomatous states 
where the periphery of the iris lies in contact with the cornea 
the outward flow through the spaces of Fontana may often be 
increased by Calabar bean, which, by causing contraction of the 
circular fibres of the iris, flattens the arch of the iris and, drawing 
it away from the cornea, reopens the contracted angle between 
the cornea and iris, and permits the passage of fluid through the 
spaces of Fontana.! 

There are few or no experiments on the tension in the vitreous 
humour of the eye, though by the term intra-ocular tension 1s 
usually intended the pressure in the vitreous humour. The 





Fic. 75.—This diagram ( which I owe to the kfndness of Mr J. Tweedy) represents a section througu 
the corneo-eciera: region, ciliary body and iris, of a healthy eye (left side), and of » glaucomatous 
eye (right side) : 4, cornea ; 4, sclerotica; i,ins , /, spaces of Fontana ;¢ 4, canal of Schiemm. In 
the glancomatous eye the ciliary body is atrophied, and the iris lies against the corntéa, prevent- 
ing the escape of fluids through the spaces of Fontana and cana! of Schlemm. 


degree of intra-ocular tension is usually ascertained by pressing 
the finger secundum artem upon the eye and observing whether it 
is harder or softer than usual, or by pressing upon the sclerotic 
with an ivory point attached to a registering spring, and noticing 
the pressure required to produce an indentation. These methods 
of experiment are valuable clinically, but the tension can be 
more exactly ascertained in animals by passing a small trocar 
into the anterior chamber and connecting it with a manometer. 
The results of experiments even by this method are not entirely in 
accordance. The most recent ones by Graser ? appear to show that 
the tension depends to a great extent upon the height of the 
llood-pressure generally: contraction of the pupil diminishes, 
and dilatation increases the intra-ocular tension. Eserine causes 
temporary increase at first, but after contraction of the pupil 
comes on, the tension is diminished. Atropine in doses sufficient 


' J. Tweedy, Practitioner, Nov. 1483, vol. xxxi. p. 321. 
* Graser, Archiv f. exp. Path. u. Pharm., Bd. xvii. Heft 5. 
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to dilate the pupil increases the tension. The precise effect of 
atropine on intra-ocular tension in man is disputed. From 
clinical observation the truth would seem to be that in a per- 
fectly healthy eye and in ordinary iritis atropine and other 
mydriatics diminish tension, whereas they increase the tension 
when the anterior chamber is shallow from narrowing of the 
iridic angle. In glaucomatous states atropine and other my- 
driatics almost always rapidly increase tension. This action of 
atropine and its allies not only makes them dangerous in cases 
of glaucoma, but where this disease has been impending it has 
been at once brought on by their use. From its power to 
diminish tension eserine is useful in glaucoma. 

Uses of Mydriatics and Myotics.— Belladonna is employed 
locally for its sedative action, to relieve pain and allay irritation 
and inflammation in the conjunctiva, cornea, choroid, or iris. 

Mydriatics and myotics are used not only for their action 
upon the pupil but for their action upon accommodation and 
intra-ocular pressure. 

Mydriatics are employed to dilate the pupil for the purpose 
of facilitating ophthalmoscopic examination, assisting the detec- 
tion of cataract commencing in the periphery of the lens, or 
allowing the patient to see past the edge of a cataract or corneal 
opacity when this is central in position, and obstructs the vision 
with a pupil of normal size. They are used to prevent prolapse 
of the iris, or to restore it to its normal position when already 
prolapsed in cases of perforating ulcer or mechanical lesion of 
the cornea. They are employed in iritis to afford rest to the 
inflamed tissues of the eye, and to keep the iris as far as possible 
off the surface of the lens and prevent adhesions of its posterior 
surface to the anterior surface of the lens. 

Mydriatics are employed to paralyse the ciliary muscle, and 
thus destroy the power of accommodation in order to test the 
condition of the refractive media of the eye in cases of astig- 
matism, or in cases where the patients either suffer from spasm 
of the ciliary muscle or are unable voluntarily to relax the 
accommodation. 

Myotics are used to counteract the effect of mydriatics which 
have been previously employed, or in mydriasis following a blow 
or Felt dar of the third nerve. They are used also to counteract 
deficiency in tone of the ciliary muscle, as in paralysis of ac- 
commodation consequent on diphtheria, asthenopia, a blow on 
the eye, &e. 

Myotics are useful in cases of threatening and commencing 
glaucoma and often even in more advanced cases of glaucoma, 
from their power to lessen intra-ocular tension. As a temporary 
expedient they are often of the greatest service in cases of acute 
glaucoma. So, also, if perchance the instillation of atropine 
have induced glaucoma, myotics will not only counteract the 
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mydriasis, but often rapidly restore the intra-ocular tension to 
the normal standard.' 

Mydriatics and myotics may be employed alternately in order 
to ascertain the presence of any adhesions of the iris, and to 
break them down if present. 

In glaucoma the intra-ocular tension within the anterior 
chamber is greatly increased, and the increase, according to 
Tweedy, is due to the natural channel of escape for the aqueous 
humour through the spaces of Fontana and the canal of Schlemm 
being obstructed by the iris lying against the cornea. This 
condition is relieved by myotics, which, by causing contraction 
of the pupil, draw the iris away from the cornea, and thus allow 
the fluid to escape through the spaces of Fontana. When the 
anterior chamber of the eye is shallow and the iris is lying close to 
the cornea, so as nearly, though not quite, to obstruct the spaces of 
Fontana, atropine may induce an attack of glaucoma by dilating 
the pupil and thus packing the tissue of the iris into the angle 
between it and the cornea, so as to render the obstruction to the 
spaces of Fontana complete. 

Action of Cocaine.—Cocaine, when applied locally to the eye, 
has several actions. It produces local anesthesia, dilatation of 
the pupil, and relaxation with more or less complete paralysis 
of the ciliary muscle. When two to three drops of a 4-per cent. 
solution are applied to the eye at intervals of five minutes, such 
complete local anzsthesia of the cornea, conjunctiva, and iris is 
produced in twenty to thirty minutes as to allow operations to be 
performed on the eye. At the same time the cocaine causes con- 
striction of the superficial vessels, producing blanching of the 
conjunctiva. The dilatation of the pupil is great, is quickly 
attained, and differs from that produced by atropine in the fact 
that the cocainised pupil reacts to light and accommodation. The 
mydriasis is probably due to stimulation of the ends of the sympa- 
thetic in the iris, for cocaine will not produce any mydriatic effect 
after the cervical sympathetic has been cut for such a length of 
time as to allow degeneration of the peripheral ends to occur, 
nor has stimulation of the cervical sympathetic any effect in 
increasing the ad maxtmum cocaine mydriasis. That the third 
nerve is not paralysed is shown by the fact that stimulation of 
it produces contraction in the cocainised pupil. A similar effect 
follows local stimulation of the sphincter pupille. That the 
action of cocaine is exerted on the peripheral ends and not on the 
centres of the sympathetic is shown by the fact that section of the 
cervical sympathetic does not alter the pupil which is fully dilated 
by cocaine, and cocaine induces mydriasis in an exsected eye.” 

Action of Drugs on the Retina.— By a comparison of the 
retina of a frog kept in darkness with one exposed to light, it has 
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found that light causes not only the internal segments of 
the cones! and rods? but also the pigment-cells of the retina to 
contract, so that the external parts of the rods and cones as well 
as the pigment are drawn away from the external towards the 
interna] limiting membrane of the retina (Fig. 76). A similar 
effect is produced by heat.? The retina of a frog which has been 
tetanised by strychnine in complete darkness has an appearance 
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Fic. 76 ~-Shows the powtion of the rods and pigment-cells in the retina of the frog: a. after the 
animal has been ke;.t in complete darkness for one or two days; 6, after it bas been exposed to 
disused daylight for five or ten minutes, after being kept in darkness for twenty-four hours; 
e, after exposare to light as in b, bud for half an hour instead of a few minutes, Thisalso repre- 
“ents the position of the rods and pigment-cells in strychnine tetanus, 


similar to that of a retina which has been exposed to full day- 
light, the strychnine having caused extreme contraction of the 
rods, cones, and pigment-cells (Fig. 76c). A similar effect is 
produced by tetanising the eye itself either by induced currents 
in the dark, or while it is still in the head or immediately 
after its excision. Curare neither hinders this action nor pro- 
duces it. 

Action of Drugs on the Sensibility of the Eye.—The 
sensitiveness of the eye to impressions is increased by strychnine, 
the field of vision becoming larger, and the sight more acute, so 
that objects can be distinctly observed at a greater distance, and 
the field of colour is increased for blue. This action appears to 
be to a certain extent local, as it occurs more distinctly on that 
side where the strychnine has been injected hypodermically. 
The sense of colour is affected in a remarkable way by santonin, 
which at first causes objects to appear somewhat violet and after- 
wards of a greenish-yellow. The yellow colour has been ascribed 
to staining of the media of the eye by santonin, as it becomes 
yellow when exposed to the light; others again have supposed 


' Engelmann (and von Genderen Stort), Pfliiger’s Archiv, xxxv. p. 498. 
* Gradenigo, jun., Allg. Wiener med. Zig., 1885, No, 29. 


a 2 


228 PHARMACOLOGY AND THERAPEUTICS.  [sxor. 1. 


the alteration in the apparent colour of objects to be due, first to 
a stimulation, and then toa paralysis of those constituents of the 
retina by which the violet colour is perceived. 

The sensibility of the eye for red and green appears to be 
sometimes diminished by physostigmine. 

Action of Drugs in Producing Visions.—It may be well 
here to mention the effect of some drugs in causing subjective 
sensations of sight, although these probably depend rather upon 
the action of the drugs on the brain, than on the eye itself. The 
centres for sight, according to Ferrier, are the angular gyrus 
(14 and 15, Fig. 68, p. 185), and the occipital lobes. In delirium 
tremens arising from alcoholic excess the patients often complain 
much of visions of the most disagreeable character, which often 
take the form of demons or of animals. 

Cannabis indica produces in some persons, though not in all, 
visions which may be pleasant or laughable. These chiefly occur 
just before sleep.' 

Salicylate of*sodium in some persons tends to cause most 
disagreeable visions whenever the eyes are shut, and I have seen 
it have this effect even in such a small dose as five grains. 
Large doses of digitalis may cause subjective sensations of light, 
and after taking nearly one grain of digitalin in the course of 
forty-eight hours I suffered from the centre of the field of vision 
being occupied by a bright spot surrounded by rainbow colours. 
Digitalin when introduced into the eye locally causes at first 
smarting and lacrimation, which soon passes off, but after four 
or five hours, when a light is looked at, a halo is seen surround- 
ing It, which is not improbably due to some opalescence in the 
cornes.” 

Toxic Amblyopia.— Belladonna taken internally in sufficient 
quantity causes dilatation of the pupil and misty vision. Alcohol, 
tobacco, quinine, and lead all cause failure of the power of vision 
for form and for certain colours, as well as limitation of the field 
of vision either in the centre or the periphery. These symptoms 
are at first functional, but if not relieved they may be the pre- 
cursors of actual anatomical changes. 


Action of Drugs on Hearing. 


The sense of hearing depends on the transmission of sonorous 
vibrations from the air to the auditory nerve by means of the 
membrana tympani and the ossicles of the ear, and upon the 
perception of those vibrations by the brain. 

The centre for hearing, according to Ferrier, is in the 
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‘superior temporo-sphenoidal convolution (16, Fig. 68, p. 185). 
It is probable that subjective sounds not depending on disturb- 
ance of the auditory apparatus, such as the sounds of voices, &c., 
heard in delirium or mania, or as the prodromata of an epileptic 
fit in certain individuals, or during intoxication by cannabis 
indica, are due to irritation of these centres. 

The sense of hearing may be dulled by any interference with 
the passage of the sound into the ear, as by wax in the auditory 
meatus, by disease of the auditory nerve or of the brain itself. 

The hearing may be rendered more acute by the removal of 
any obstacle in the way of transmission of sound to the auditory 
nerve, or by drugs which increase the excitability of the auditory 
nerve or of the brain; thus the wax may be removed by simply 
syringing ; thickness and catarrh of the Eustachian tube which 
interfere with vibrations in the middle ear may be lessened by 
the inhalation of camphor and ammonia, or by the application 
of a solution of ammonium chloride and sodium bi-carbonate to 
the posterior nares either by the spray or nasal douche. The 
excitability of the auditory nerve or of the brain is increased by 
strychnine, which renders the hearing more acute. 

Subjective noises in the ear, such as humming, buzzing, or 
ringing, are often very troublesome. Bubbling noises may be 
due to mucus in the Eustachian tube. Buzzing or humming 
are probably generally caused by vascular congestion either of 
the external meatus, of the middle ear, or of the Eustachian 
tube. Where the bubbling noises are due to the presence of 
mucus they may be to a considerable extent removed by washing 
out the mucus with a solution of carbonate of sodium applied by 
a nasal douche. Noises in the ears due to hyperemia may be 
lessened or removed by cholagogue purgatives and by hydro- 
bromic acid. Where chronic thickening of the membrane is 
present, relief is usually afforded by iodide of potassium or 
iodide of ammonium, both applied locally and taken internally. 
Subjective noises in the ears are caused by quinine in large 
doses, and also by salicylate of sodium. Both of these drugs 
have their effect upon the ear to a great extent neutralised by 
hydrobromic acid, and ergot' is said to have @ similar power 
to prevent or remove the unpleasant singing. It is uncertain 
whether the singing caused by quinine and salicylates is due to 
their action on the auditory apparatus, or the cerebral centres; 
but the fact that in larger doses they may cause delirium in- 
dicates that even the earlier symptom of buzzing in the ears 
may be due, in part at least, to their action on the cerebral 
centres. 


’ Schilling, Aertsl. 
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Action of Drugs on Smell. 


Many drugs, such as musk and ethereal oils, have a marked 
and characteristic smell, due to their effect upon the terminal 
branches of the olfactory nerve. This nerve is soon exhausted, 
so that in a very short time the smell is no longer perceived with 
anything like the intensity it was at first. Such smells as these 
just mentioned cannot be perceived by persons suffering from 
anosmia, but certain drugs, such as ammonia or acetic acid, 
can be recognised by them. The reason of this is that although 
such persons are incapable of perceiving any true smell, the 
nasal branches of the fifth nerve are irritated by pungent vapours, 
and thus produce a certain kind of sensation. The power of 
distinguishing smells seems to be increased by strychnine ; which 
appears at the same time to render such disagreeable odours as 
those of asafcetida, garlic, and valerian agreeable. This effect 
may be due to the action of strychnine on the olfactory apparatus, 
but it is very probably due rather to the action of the drug on 
the cerebral centre for smell, which, according to Ferrier, 1s 
situated at the tip of the temporo-sphenoidal lobe. The power 
to distinguish smells is diminished by such drugs ag lessen the 
sensibility of the brain, or by those which cause alterations in 
the nasal mucous membrane, as, for example, iodide of potassium. 
given in such doses as to produce coryza. 


Action of Drugs on Taste. 


Most of the substances used in medicine have a strong taste, 
and many a very unpleasant taste. 

What is usually termed taste frequently depends on a mixture 
of taste and smell, and if the sense of smell is abolished for the 
time being, the characteristic taste of the substance cannot be 
distinguished. This is the reason why castor-oil, which owes its 
nauseous taste almost entirely to its odour, can be swallowed 
without being so readily distinguished if the nose is held during 
the act of swallowing. In addition to the taste they produce in 
the mouth, certain substances leave an impression termed ‘ after 
taste’ on the tongue after they have been swallowed or ejected ; 
and this is sometimes quite different from that of the taste of 
the substance itself: thus bitters leave a sweet after-taste in the 
mouth. If quinine is taken in a nearly neutral solution, it 
leaves a persistent bitter taste from the sparingly soluble alka- 
loid being precipitated on the tongue and remaining there for a 
length of time, but if the quinine be taken with excess of acid, 
60 as to keep it entirely in solution, and washed out of the 
eaye ee with a draught of water, it leaves a sweet. 
alter-taste. 


onap. tx.] AOTION OF DRUGS ON SPECIAL SENSE. 281 


Some substances after their entrance into the blood are 
excreted by the saliva and may cause a somewhat persistent 
taste in the mouth; this is observable in the case of iodide of 
potassium. 

Iodine appears also to have the power of causing other sub- 
stances to be excreted by the saliva, when they are combined 
with it, and thus Bernard found that iodide of iron was secreted 
by the saliva, though lactate of iron was not; and I have some- 
times thought that iodine has a similar effect upon quinine, 
because I have very frequently noticed patients complain of a 
persistent bitter taste in their mouth when I have given quinine 
combined with iodide of potassium, although they did not com- 
pap of this when either of the drugs has been given without 
the other. 
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CHAPTER X. 
ACTION OF DRUGS ON RESPIRATION. 


REsSpPrraTORY STIMULANTS AND DEPRESSANTS. 


Ir is usually supposed by naturalists that in the descent of man 
from some organism low in the scale of existence, he has passed, 
at a remote period, through a stage resembling the Ascidians or 
Tunicata. In these animals respiration is maintained by water 
being driven through a perforated sac in the meshes of which 
the nutritive fluids of the anima] circulate. The contractile 
motions of the sac by which the circulation of fluid is maintained 
probably depend on a nervous ganglion situated between the 
oral and anal apertures as represented in the diagram (Fig. 77). 
We do not know whether or not this ganglion may influence the 
circulation which is maintained by the rhythmical contractions of 
the simple tube which serves as a heart. These drive the fluid 
first in one direction, and then after a while the action of the 
tube is reversed, and its contractions drive the fluid in the oppo- 
site direction. This ganglion in its functions would correspond 
with the medulla oblongata in the vertebrata, and thus the 
medulla oblongata may be looked upon as a lower and more 
fundamental centre than the brain or spinal cord. 

We see this more distinctly perhaps by looking at the two 
diagrams (Figs. 78 and 79) representing an amphioxus and a 
fish. In the amphioxus respiration is kept up in much the same 
way as in the ascidian, the water passing from the pharyngeal 
to the atrial sac and through the atrial aperture or abdominal 
pore. There is no head and no organs of special sense, and so 
we have no brain whatever. But the body is elongated so as to 
remind us of an ascidian, having its ganglion and the part of the 
body-wall containing it so much extended as to remove the anal 
considerably from the oral aperture. The muscles of this 
elongated body require innervation, and thus the ganglionic mass 
is elongated into a cord called the myelon, which represents the 
spinal cord as well as the medulla ablongata. In ascidians then 
we have a mass corresponding to the medulla ; in the ampbioxus 
we have a mass corresponding to medulla and spinal cord. 
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In a fish the pharyngeal or branchial sac, instead of opening 
into the atrial sac, opens directly into the surrounding water. 
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oral aperture, passes through the openings in the 
pharyngeal sac into another carity, whence it 
eecapes by the abdominal pore, 


We have a head and organs of special sense, and therefore we 
have a large nervous mass or brain. 

In these three members of the animal kingdom, therefore, we 
have the medulla as the lowest or fundamental centre, next the 
spinal cord, and lastly the brain. We might therefore expect 
that notwithstanding the apparently higher position and greater 
nearness of the medulla to the brain than to the spinal cord, 
the medulla would be less readily affected by wet drugs than 
the cord or the brain, and this is what we find in the case 
of such drugs as alcohol, ether, or morphine, which appear to 
paralyse the nervous centres in the inverse order of their de- 
velopment—the brain first, spinal cord next, and medulla last. 

ere are some drugs, however, e.g. aconite, gelsemium, and 
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hydrocyanic acid, which seem to have a special paralysing action 
on the respiratory centre. 

If we look at the ganglionic mass in an ascidian, represented 
in the diagram, we shall see that it sends some fibres to the 
pharyngeal sac and some to the anal sac. If these two sacs were 
to contract together they would oppose each other’s action, and 
thus the passage of water through the branchial apertures would 
be stopped, and respiration consequently arrested. They must 
therefore act alternately, and this alternate action is regulated 
by the ganglion. This ganglion consists of numerous nerve-cells 
and fibres. As some of these have a more special connection 
with the pharynx, the group which they form may be called the 
pharyngeal centre or inspiratory centre. 

Similar arrangements occur in higher animals, and the terms 
used in regard to their nervous system may lead to some confu- 
sion of thought ; thus we speak of the respiratory, of the inspi- 
ratory, of the expiratory, and of the vomiting centres. 

By nerve-centres we simply mean the groups of cells and 
fibres which are concerned in the performance of certain acts. 
They are not necessarily entirely distinct from one another, and the 
same group of ganglionic cells may form a part of several centres. 
Thus in the accompanying diagram (Fig. 80), the respiratory 
centre includes both inspiratory and expiratory centres, and 
the vomiting centre includes some ganglionic groups which form 
part of the inspiratory, and others forming part of the expiratory 
centres, besides other ganglion groups which are concerned with 
the simultaneous dilatation of the cardiac orifice of the stomach. 
On analysing this subject still further we find also that the 
inspiratory centre affects many muscles, and that it does not 
always affect them to the same extent. Thus in men the dia- 
phragm takes a more active share in inspiration during the day 
than the thoracic muscles. During sleep the diaphragm takes 
a much less active part, and may be entirely quict, while the 
thoracic muscles are more active, and the chest rises and falls 
more than during walking. 

The inspiratory centre might be thus still further divided 

ma thoracic inspiratory centre, and diaphragmatic inspiratory 
centre. , 
Such subdivisions appear absurd if we imagine that each 
centre represents a distinct nervous mass, and we become puzzled 
to understand how the medulla oblongata can contain so many 
distinct centres in a small bulk. But if we remember that the 
word ‘centre’ simply indicates a group of cells and fibres 
connected with the performance of a particular act, and that two 
centres may be formed by the same ganglionic groups and differ 
from one another only by having a few ganglion cells more or 
less which alter the function they perform, no harm is done by 
the use of the term. 
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The act of respiration consists in the alternate enlargement. 


and diminution of the thoracic cavity, so that the air is alter- 
nately inspired and expired. 


Inspiratory centre. 


Cough centre ....c.ccssee 


Expiratory centre....... 





Fic, 80,~— Diagrammatic rvpresentation of various groups of gangiion celis, or ‘centres,’ in the 
medulia oblongata. The arrowa indicate the directions in whichtce nerve-currents pasa. Those 
pointing to the cells indicate sensory, those pointing from the cells indicate motor, nerves. 


The muscles by which this is effected in ordinary respiration 
are the diaphragm and intercostal and scaleni muscles. The 
diaphragm descends, and the intercostal and scaleni muscles raise 
the ribs during inspiration. 

Expiration is normally a passive act,' and is not performed 
by muscular action, but simply by the tendency of the dia- 
phragm and thoracic walls to return to the position of the equi- 
librium from which they had been removed during inspiration, 
and by the contraction of the elastic walls of the air-vesicles dis- 
tended by inspiration. 

When the supply of oxygen is deficient, other muscles are 
called in to aid the inspiration. Expiration appears to be a 
passive act, not merely in ordinary respiration, but even in dys- 
panes caused by the absence of oxygen. In some experiments 

y Bernstein? the inspiration and expiration were equally 
increased in a rabbit, when the air which it had breathed was 
replaced by hydrogen. But expiratory efforts are required both 
for the production of voice, and for the removal of irritants from 
the air-passages by coughing or sneezing; and forcible expira- 





' Bernatein, Archiv f. Anat. u. Phystol., 1882, p. 823. 
* Tbid., op. cit. 
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tion is produced when an irritant is applied to the mucous mem- 
brane of the nose, of the larynx, trachea, or bronchi. As every 
one who has drunk a bottle of soda-water knows, carbonic acid is 
an irritant of considerable power to these mucous membranes, 
and when it is breathed instead of air or hydrogen the expiration 
becomes much more powerful, and is no longer a passive action, 
but an active one, by active muscular exertion. 

The chief re centre is situated in the medulla ob- 
longata close to the end of the calamus scriptorius, at the point 
designated naud vital by Flourens, because destruction of this 
point arrests the respiration and causes death. 

It extends equally on both sides of the middle line in the 
medulla, each half regalating the breathing on the same side of 
the body. It has been supposed to be double, and to consist of 
inspiratory and expiratory centres which act alternately, but it 
would appear that in ordinary respiration the inspiratory centre 
only is active. 

When the centre is injured by a puncture, as in Flourens’ 
experiment, or when one half of it is destroyed, breathing usually 
stops entirely, but if the respiration be kept up artificially for 
several hours, the normal breathing again becomes established ; 
and the prolonged continuance of artificial respiration has been 
recommended by Schiff in apoplexy. 

When the connection between this centre and the respira- 
tory muscles is cut off by dividing the spinal cord just below 
the medulla, respiration usually ceases entirely, so that at first 
sight it would seem that the respiratory centre is limited to the 
medulla. 

The effects of strychnine show that this is not the case. This 
drug greatly increases the excitability of the respiratory centre, 
and when it is injected into the blood before division of the spinal 
cord, the respiratory movements still continue to some extent 
after the cord has been divided. When it is injected after section 
of the cord, the respiratory movements which had ceased again 
recommence to a slight degree. 

The reason appears to be that the respiratory centre is not 
limited to the medulla, but extends to the upper part of the 
spinal cord, though the spinal portion is of itself too weak to 
keep up the respiratory movements, except when stimulated by 

t-) 


The amount of respiratory work which this centre excites 
appears to depend to a great extent, though not entirely, upon 
the condition of the centre itself. 

The distribution of the work is chiefly determined by the 
Irritation of one or other of the afferent nerves, and these nerves 
dso influence the amount of work. 

The centre is stimulated, and the amount of work it does 
increased by a venous condition of the blood circulating in it. 
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An arterial condition of its blood lessens or completely abolishes 
its activity, eo that when the blood is highly aerated by forced 
artificial respiration, a condition of apnoea is produced, in which 
no spontaneous respiratory movements occur. 

This condition is much more readily induced when the excit- 
ability of the respiratory centre is lessened by drugs. In an 
animal poisoned by chloral, for example, it is very easy to induce 
it, and it lasts for a long time. 

When the respiratory centre is excited, as by the injection 
of emetine or apomorphine into the circulation, it is difficult or 
impossible to produce this condition. 

It is uncertain whether the stimulation which the venosity of 
the blood produces is due chiefly to the absence of oxygen or to 
the presence of carbonic acid. Possibly it may also be due to the 
products of imperfect combustion in the venous blood. Or all 
these three causes may share in the stimulation, though to what 
extent each does so is not known. 

According to Bernstein, want of oxvgen appears to stimulate 
the inspiratory and the presence of carbonic acid to stimulate the 
expiratory centre.' 

As the blood becomes venous the activity of the respiratory 
centre increases, the respirations becoming quicker and deeper, and 
the accessory respiratory muscles are thrown into action. This 
condition is called dyspnea. Finally the excitement extends 
to all the muscles of the body and we get general convulsions, 
which have usually an opisthotonic character. The eyeballs 
very often protrude during these convulsions, and the blood- 
pressure rises greatly from stimulation of sympathetic and vaso- 
motor centres in the medulla. 

After the convulsions cease, the animal usually lies motion- 
less, and the heart as a rule continues to beat for a short time 
after the respirations have ceased. 

The excessive venosity of the blood in this condition has 
paralysed the nerve-centres, but if artificial respiration be now 
commenced and the blood becomes gradually aerated, the condi- 
tions just described are again passed through in the reverse 
order: convulsions first reappearing, then dyspnoea, next normal 
breathing, and, if the respiration be pushed far enough, apnea. 

Asphyxial convulsions only occur in warm-blooded animals, 
and not in frogs, and when we find that any drug produces con- 
vulsions in mammals and not in frogs we usually assume that 
the convulsions are due to asphyxia produced by the action of the 
drug on the respiration or circulation, and not to a direct irri- 
tant action upon the motor centres. If, on the other hand, we 
find that the convulsions occur in frogs as well as in mammals, 
the presumption is in favour of their being due to the direct 
irritant action of the drug on motor centres. 
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Blood becomes venous when the external respiration or inter- 
change of gases between it and the external air is arrested while 
internal respiration continues. 

Internal respiration or interchange of gases occurs between 
the blood and the tissues outside the vessels which are consuming 
oxygen and deriving it from the blood. But the blood although 
fluid is itself a tissue and likewise consumes oxygen, so that it 
will become venous if left to itself in a thoroughly-stoppered glass 
bottle. 

External respiration may be arrested or diminished by— 

(1) Interfering with the access of air to the blood; or 

(2) ~ 4. os 55 yy blood to the air; or 

(8) »» 93 power of the blood to take up 
and give off oxygen. 

The access of air to the blood may be prevented by obstruction 
to the air-passages or alteration in the structure of the lung; thus 
anesthetics may obstruct respiration by allowing vomited matters 
to enter the trachea and plug it mechanically. Apomorphine may 
lead to obstruction of the bronchi by profuse secretion from the 
mucous membrane, and large doses of antimony may cause con- 
solidation of the lung. 


Air may be prevented from reaching the blood by any obstruction in the 


respiratory passages. 

The respiratory passages may be obstructed by spasmodic closure of the 
glottis or of the nostrils in rabbits when an irritating vapour is inspired. 
This source of obstruction is easily avoided by putting a cannula into the 
trachea and allowing the vapour to a inspired through it. Another source of 
obstruction is the formation of plugs of mucus or clots of blood in the trachea 
or in the cannula, which has been introduced into it. Occasionally a plug of 
mucus, and sometimes a clot of blood, forms in the tracheal eannale and 
seriously impedes the respiration, whether natural or artificial, without 
being perceived by the experimenter. In order to be sure that such an oc- 
currence has not taken place and vitiated the results, it is always advisable, 
on removing the cannula from the trachea at the end of an experiment, to 
blow through it and see that its lumen is perfectly unobstructed. 


Access of air to the blood may be prevented also by paralysis 
of the muscles of respiration; thus curare will produce it by 
paralysing the ends of the motor nerves, hydrocyanic acid 
by paralysing the respiratory centre, and snake poison by 
paralysing both. 

The blood may be prevented from reaching the lungs by arrest 
of the circulation either local or general, and may thus become 
venous, either locally or generally. 

The venosity of the blood circulating in the medulla may be 
altered locally without any change in the rest of the body. 
Thus if the carotid and vertebral arteries are tied, the blood 
stagnates in the vessels of the medulla, and there becoming venous 
causes dyspnea and convulsions, which again disappear when the 
ligatures are loosened and the circulation re-established. 
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Dyspnoea and convulsions are likewise produced by alteration 
in the general circulation, e.g. by loss of blood, as is seen when 
an animal is bled to death, or when the supply of blood in the 
arteries is greatly diminished by ligature of the portal vein, which 
causes the blood to accumulate and stagnate in the capacious 
veins of the intestine. 

Stoppage of the heart, either by ligature directly applied to 
it or by the action of drugs upon it, causes asphyxia and convul- 
sions. 

Arrested circulation through the pulmonary vessels by emboli 
has a similar action. This sometimes leads to error in regard to 
the action of drugs when these are injected, as is often done, into 
the jugular vein. 

If they contain solid particles, these may give rise to embolism 
in the pulmonary arteries and lead to the belief that the drug has 
a tetanising action, when, as a matter of fact, it has nothing of 
the kind. Thus, in making an experiment on condurango, I 
injected an infusion into the jugular vein of a rabbit, and it 
rapidly died with symptoms resembling those of strychnine-poison- 
ing. The cause of this, however, was simply embolism of the 
pulmonary vessels, due to undissolved particles in the infusion, 
and when this was avoided by injecting the drug into the peri- 
toneal cavity, no symptom whatever was produced. Gianuzzi, 
in his experiments on this drug, appears to have fallen into the 
same error as I did at first. 

Altered condition of the blood also gives rise to dyspnoea, as 
is seen in the breathlessness of anemia, where the blood 1s unable 
to take up the quantity of oxygen necessary for any exertion, and 
the patient pants violently after any quick movement, such as 
going up stairs. 

Dyspnea and even convulsions are also caused by nitrites, e.g. 
nitrite of amyl or sodium, which lessen the power of the blood to 
give off oxygen, and by carbonic oxide, which replaces the oxygen 
in the blood. 

It must be remembered, however, that, whatever may be the 
remote cause of dyspnea, its direct cause is the condition of the 
nerve-cells in the medulla, and if these are unable to take up 
oxygen, and give off carbonic acid to the blood, dyspnea may 
occur, although the blood itself circulating in the medulla con- 
tains abundance of oxygen. 

In the case of carbonic-oxide poisoning the blood cannot take 
up oxygen from the lungs, although there is abundance of oxygen 
present ; and in a similar way the nerve-cells of the medulla may 
possibly be rendered by certain drugs unable to take up oxygen 
from the blood circulating through the medulla. 

In simple suffocation the internal respiration of the nerve- 
cells in the medulla is arrested by the general venous condition of 
the blood; in carbonic-oxide poisoning by the oxygen being absent 
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from the hemoglobin; in nitrite poisoning by the oxygen being 
locked up in methemoglobin. In all those cases the condition of 
the blood is betrayed to the eye by the appearance of the mucous 
membranes, which in suffocation and in nitrite poisoning become. 
dark and livid, and in carbonic-oxide poisoning of @ cherry-red 
colour. Perhaps the change is most conveniently seen in the 
comb of a cock poisoned by these substances; in it the altera- 
tion in the colour of the blood produced by artificial respiration is 
readily observed. The dependence of convulsions upon the blood 
is also easily observed: the convulsions appearing as the comb 
becomes livid, and again disappearing when artificial respiration 
has been employed, and the colour of the comb becomes bright. 
In poisoning by hydrocyanic acid, however, I have observed that 
convulsions come on while the mucous membranes are still of a 
bright colour, so that we mayconclude that they are not due to 
& venous condition of the blood, as in ordinary suffocation. They 
might be due to the formation of a compound between the hydro- 
cyanic acid and the blood, as in poisoning by nitrites or carbonic 
oxide; but accurate analyses have shown that hydrocyanic acid 
does not displace the oxygen in hemoglobin like carbonic acid, 
nor lock it up in the form of methemoglobin like the nitrites. 
We are therefore obliged to consider the possibility that the 
dyspnea and convulsions produced by hydrocyanic acid are not 
due so much to its effect upon the blood circulating in the 
medulla as to an action on the cells of the medulla itself, by 
which it prevents the ordinary internal respiration taking place 
in them. 


Action of Drugs on the Respiratory Centre. 


A useful method of testing the action of the drug itself on the respiratory 
centre is to perform artificial respiration vigorously so as to produce apnoea, 
to allow the respiration to become normal again, then to inject the drug and 
again try to produce apnea. If the drug has excited the respiratory centre, 
apnea will be much more difficult to produce after its injection than before, 
and will last a shorter time ; if it has depressed it, apnuea will be more easily 
produced, and will last longer. 

Apnose lasting for a short time may be readily produced by taking five or 
six nid breaths, and the effect of drugs on the respiratory centre may 
be readily tried by anyone in the following way. Laying a watch before 
nim, aay A mouth and holding his nose, let him first ascertain how 
many seconds he can hold his breath after previous ordinary respiration. 
Next let him produce a certain amount of apni:a by six or more deep respira- 
tions, and again ascertain how long he can hold his breath. After repeatin 
these observations several times, let him take the drug to be tested an 
pil cope them again, taking care that all the circumstances should be the same 
aa ore. 


The activity of the respiratory centre is augmented by 
heat, so that the respirations become both quicker and deeper, 
and more respiratory work is done. Strychnine, ammonia, 
atropine, dubcisine, brucine, thebaine, apomorphine, emetine, 
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members of the digitalis group, salts of zinc and copper, have a 
similar action. 

It appears to be first excited and then depressed by caffeine, 
colchicin, nicotine, quinine, and saponine. 

It is diminished by cold, so that the respirations become 
slow and shallow. Chloral, chloroform, ether, alcohol, opium, 
physostigmine, muscarine, gelsemine, aconite, and veratrine in 
large doses, all have a similar action. 

The action of drugs on the respiratory centre is one of great 
importance, not only as giving us a definite basis on which to 
found a plan of treatment in respiratory diseases, but as helping 
us to preserve life in cases of poisoning-——drugs which stimulate 
being antagonised by those which depress the respiratory centre, 
and vice versd. 

The chief afferent nerves, by which the distribution of the 
respiratory movements is altered, may be divided into two classes 
—those having an inspiratory and those having an expiratory 
action. 

The expiratory are the nasal branches of the fifth, the supe- 
rior laryngeal, the inferior laryngeal, and the cutaneous nerves, 
especially of the breast and belly. 

The chief inspiratory are the branches of the vagus going to 
the lung, but all sensory nerves when slightly stimulated appear 
also to have an inspiratory action. 

The vagus appears, however, to contain both expiratory and 
inspiratory fibres, which are alternately stimulated by the con- 
dition of the lung. Expansion of the lung appears to stimulate 
mechanically the inhibitory or expiratory fibres; while its collapse 
stimulates the accelerating or inspiratory fibres. 

When the expiratory nerves are stimulated, the resmratory 
movements become slower and deeper; and if the stimulation be 
strong they may stop altogether in expiration, with the diaphragm 
in complete relaxation. 

Stimulation of the inspiratory nerves causes the respiration 
to become quicker and shallower, and at length to stop in 
inspiration, the diaphragm being im a state of tetanic contraction. 

These are the general results, but they are not quite con- 
stant. The reason for this inconstancy may be either that all 
the nerves contain both inspiratory and expiratory fibres, or that 
the same fibres may stimulate either the inspiratory or expiratory 
centres, according to the strength of the stimulus and the con- 
dition of the animal. Thus, when the vagus is divided, the 
stimulus which is conveyed to the respiratory centre being re- 
moved, the respirations usually become very slow; when the 
central end of the divided nerve is irritated they become quick, 
and a very strong current may stop them in inspiration. But this 
is not always so: when the nerve is very much exhausted, irri- 
tation by a strong current may have an entirely opposite effect, 

R 
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and cause the respiration to stop in expiration instead of inspira- 
tion. 
The probability that the same nervous fibres may, under dif- 
ferent conditions, excite either inspiration, expiration, or the 
two alternately, is rendered still greater when we consider some 
other experiments ; and the contradictory results which have been 
obtained by various observers in regard to the action of drugs 
may depend to a great extent on the strength of the stimulus 
they have used and the state of exhaustion of the animal. Thus 
Langendorf has found that all sensory nerves in the body when 
slightly stimulated have an inspiratory, but when stimulated 
more strongly have an expiratory action. Rosenthal found that 
irritation of the crural nerves caused alternately deep inspiration 
and expiration in animals which were not narcotised. In nar- 
cotised animals, Langendorf, on slight irritation, observed an 
inspiratory effect, indicated by quickening of the respiration or 
slight inspiratory tetanus; but when the experiment was con- 
tinued long, or the irritation was increased, the contrary or 
expiratory effect was observed, indicated by a slowing of the re- 
spiration. 

On the hypothesis that the various actions of respiration 
depend upon individual centres, inspiratory, expiratory, and in- 
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hibitory, it is exceedingly difficult, or impossible, to understand 
the contradictory results of various experimenters ; but the ques- 
tion seems much less intricate when we regard it as due to the 
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interference of stimuli passing at different rates in different 
directions, or to different distances, according to the strength of 
the stimulus and the irritability or exhaustion of the nervous 
svstem. 

In regard then to inhibitory or slowing, and to stimulating or 
accelerating nerves or fibres, it must be carefully borne in mind 
that the same fibres may possibly have either the one or the other 
action, according to the conditions under which they are acting. 

If we keep this carefully in view we may continue to use the 
terms accelerating and slowing or inspiratory and expiratory 
nerves as convenient means of expression. These are shown 
in the accompanying diagram (Fig. 81). 


The movements of respiration are most easily counted, and their depth 
and the relation of inspiration to expiration are best noted by causing 
them to register themselves on a revolving cylinder. Various means of 
doing this have been suggested by different authors. One of the simplest 
consists of a needle pushed into the diaphragm, and connected by a 
thread with one of Marey's levers. Marey's renee consists of a 
cylinder of soft indiarubber, enclosing a spiral spring, whose extremities 
are connected with two pieces of metal which form the ends of the 
eylinder. A band is bei | round the thorax of the ammal, and attached 
to the endse of the eyhinder. The intenor of the evlinder 1s brought into 
communication with one of Marey's levers, and as each respiratory move- 
ment draws the ends of the cylinders wider apart, or allows them to approach, 
the air is rarefied or compressed, and a corresponding movement 18 trans- 
titted to the lever. Bert has modified this, and made it more sensitive by 
ninking the cylinder itself of metal, and its ends of indiarubber. Another 
method-—one more ordmarily employed —18 to introduce one limb of a 
T-tube into the nostril or trachea of an animal, or connect it with a tracheal 
cannula. The respred air passes through the other end, and the third hmb 
is connected with one of Marey's levers. 


In the attempt to find out whether the alteration in respira- 
tion produced by any drug is due to its action on the respiratory 
centre, or on some of the nerves which influence it, we may 
find the following table useful by showing ata glance the chief 
ways in which the respirations may be rendered quicker or 
slower :— 


( Stimulation of the vagus. 
Excitement of nerves. | Stimulation of optic nerve. 

The respiratory ( Stimulation of acoustic nerve. 
movements may { Action of brain (voluntary) 

be quickened by Greater excitement of Increased temperature of blood. 


respiratory centre. Pita venosity of blood. 
Action of drugs. 


Diminished — excite- ( Diminished venosity of blood. 
ment of respiratory < Action of drugs. 
centre. i Action of brain (voluntary). 


The rospiratory [ststa of vagi. 


movements may 


be rendered 


gious Stimulation of superior laryngeal nerves. 
by Nervous influences. 


J Stimulation of inferior laryngeal nerves. 
Stimulation of nasal nerves. 
\ Stimulation of cutaneous nerves 


Stimulation of splanchnic nerves. 
a 2 


244 PHARMACOLOGY AND THERAPEUTICS.  ([szor. 1 


If the drug to be experimented on be injected subcutaneously 
or into the veins, the actions on the respiratory centre and on 
the vagi are the chief points which require attention; but if we 
are experimenting with a vapour, its local action on the nasal, 
laryngeal, and possibly, also, on the pharyngeal nerves ' must be 
carefully attended to, as it may greatly modify its general action 
on the respiratory centres. Thus Kratschmer has found that 
tobacco-smoke inhaled by a rabbit through its nostrils, or blown 
upward into the nasal cavity from an aperture in the trachea, 
will cause arrest of breathing in a state of expiration from the 
irritating effect of the vapour of the nasal branches of the fifth, 
while it has no such effect when blown into the lungs. Ammonia, 
when inhaled, also arrests the respiratory movements in the 
same way; but Knoll? has observed that if it be blown into the 
lungs while the nostrils are carefully protected from its influence, 
it causes accelerated and shallow breathing, alternating with slow 
and deep respirations, and occasional stoppages in the position 
of expiration, obviously from its action on the different fibres of 
the vagi. 


Action of Drugs on the Respiratory Nerves. 


In experiments regarding the effect of drugs upon the re- 
spiration, the voluntary influence of the brain is excluded by the 
use of ether, chloroform, opium, or chloral, or by section of the 
erura cerebri. In the case of such poisons as cause sickness 
allowance must be made for the effect of gastric irritation. It 
will usually be found that before vomiting occurs the respiratory 
movements are very rapid, but they become slower after vomiting 
has taken place. As the chief afferent fibres from the stomach 
are contained in the vagus, the effect of irritation of the gastric, 
as well as of other fibres contained in these nerves, is prevented 
by their division. Sometimes the action of a drug on the 
peripheral ends of the vagus and upon its roots in the medulla 
may produce exactly opposite effects upon the respiration. Thus 
atropine appears to lessen the excitability of the respiratory 
fibres of the vagus, while it stimulates the respiratory centre. 
Such an action may be to a certain extent inferred from the 
respiration becoming slower almost immediately after the injec- 
tion of the drug into the jugular vein, and while it is still passing 
through the lungs, and by this slowing being quickly succeeded 
by ie when the drug begins to circulate through the 
medulla. 

There are two kinds of experiment by which such a conclu- 
sion may be tested. The one is to apply the drug first to the 


+ Brown-Séquard, Archives of Scientific and Practical Medicine, p. 94. 
* Silsungsber. der Wien. Acad., vol. lxviii. Abt. 8, p. 256. 
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medulla by injecting it into the carotid artery, and seeing whether 
acceleration occurs at once and afterwards becomes less when 
the drug has had time to pass round again to the lungs. The 
other way is to divide the vagi before the injection and observe 
the effect. Any alteration in the respiration in the way of either 
quickening or slowing which the drug produced in the uninjured 
animal should remain the same after division of the vagi if 
its effect were due to its action on the medulla, but will be 
alisent if it were due to an action upon the peripheral ends of 
the vagi. 

This method was introduced into pharmacological research 
by Von Bezold in his admirable research on atropine, and it 1s 
the one usually employed. 

There is one fallacy, however, which must not be entirely lost sight of, 
which is, that after division of the vagi the nerves which remain in con- 
nection with the respiratory centre have chictly a slowing action on the 
respiration; and thus a drug which really renders the respiratory centre 


more susceptible to reflex influences might seem to have a depressing action 
upon it, 


While atropine injected into the jugular vein seems to pro- 
duce first a slowing of the respiration, due to its paralysing 
action on the vagus ends, and afterwards @ progressive quickening 
us more of it Is carried out of the lungs into the medulla, phy- 
bostiginine, muscarine, and veratrme have an opposite action, 
quickening the respiration at first by their stimulating action on 
the vagus ends, and afterwards slowing it by their action on the 
medulla. 

In the action of veratrine upon the pulmonary branches of 
the vagus we may notice a resemblance to the stinulant action 
which, as already mentioned, it exerts upon the nerves of or- 
dinarv sensation. If the sensory branches of the vagus are 
affected by drugs in a somewhat similar way to those of ordinary 
sensation, as the action of veratrine might lead us to imagine, 
we should expect them to be much stimulated also by aconite, 
and, indeed, according to Boehm and Ewers, this is the case. 
The respiratory changes produced by aconite are regarded by 
them as due, in part, to irritation of the peripheral ends of the 
vagus, and disappear on section of the vagi or the administra- 
tion of atropine. 


Sternutatories or Errhines. 


These are drugs which cause sneezing and increased secre- 
tion from the nose when locally applied to it. The drugs must 
be in a pulverised condition. The chief are:— 


Tobacco (snuff). Euphorbium. 
Veratrum album. Sassy bark. 
Ipecacuanha. Saponine. 


246 PHARMACOLOGY AND THERAPEUTICS.  [secr. 1. 


Irritation applied to the nose is transmitted by the nasal 
branches of the fifth to the respiratory centre in the medulla 
oblongata, and excites the sudden and forcible expiratory move- 
ments of sneezing. At the same time, however, the stimulus is 
transmitted to the vaso-motor centre, and the blood-pressure 
becomes considerably increased by the contraction of small vessels 
throughout the body, even when no sneezing occurs. When 
sneezing takes place, the pressure is still further increased by 
the muscular efforts which occur in the act. It is probable that 
there is not only general rise in blood-pressure but also that 
local dilatation of the cerebral vessels is reflexly produced by 
the nasal irritation, and thus a stimulant effect is produced on 
the brain. Snuff is therefore employed as a luxury giving a 
feeling of comfort and enabling the snuff-taker to think more 
clearly—‘ clearing the head ’ as it is often termed (vide p. 198). 

Uses.—Though comparatively little used now, sternutatories 
were formerly employed in failure of memory, deafness, and 
severe persistent headache. From the violent expulsive efforts 
which they induce, they were given also to cause the expulsion 
of foreign bodies from the air-passages, and to hasten the ex- 
pulsion of the child in cases of lingering labour where no ob- 
struction was present, but where expulsive force was deficient. 
They were given also in order to try and check diseases at the 
commencement, by what was termed ‘ shock to the system.’ 

One curious thing is to be remarked, that stimulation of one 
part of the respiratory tract may arrest abnormal actions in 
another. Thus Marshall Hall has shown that actual sneezing 
may frequently be prevented, after the inspiration by which it 
is usually preceded has occurred, by forcibly rubbing the end of 
the nose or by tightly compressing the nostrils. In a similar 
way Irritation of the interior of the nose by snuff will sometimes 
arrest obstinate hiccough. 

Contraindications.—On account of the high blood-pressure 
which they produce their use is by no means free from danger 
in persons affected with atheroma or a tendency to pulmonary 
hemorrhage or apoplexy, as they may cause rupture of a vessel, 
and in those who suffer from hernia or from prolapsus of 
the uterus, they may seriously increase the gravity of these 
affections. 


Respiratory Sedatives. 


These are substances which diminish cough and spasmodic 
difficulty of breathing. 

They may be divided into drugs which— 

(1) Tend to remove the irritation which acts as the exciting 
cause of the cough. 
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(2) Tend to lessen { (a) the afferent nerves in the lungs ; 
irritability of | (b) the respiratory centre. 

Pathology of cough.—Cough consists in a deep inspiration 
followed by a forcible expiration with closed glottis, so that the air 
is driven rapidly through the larynx, carrying with it foreign sub- 
stances, liquid or solid, which may be present in the air-passages. 
As it is a modified respiratory act, the nerve-centre by which the 
muscles employed in it are co-ordinated is situated in the medulla 
oblongata. 

The afferent fibres by which cough may be excited are chiefly 
branches of the vagus. One of the most powerful is the superior 
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Fia, 83.—Diagrain of the afferent nerves by which cough may be excited. These nerves are shown 
passing to the respiratory centre in the following order from above dowoward—from the audi- 
tory meatus, pharynx, upper part of asophagus, larynx and trachea, bronchi, lung, costal 
pleura, liver and spleen. 


laryngeal nerve distributed to the glosso-epiglottidean folds and 
to the whole of the interior of the larynx, and this being a 
special expiratory nerve we find that irritation of the larynx and 
also of the trachea is usually characterised by a cough with very 
violent expulsive efforts. Irritation of the mucous membrane of 
the trachea especially at the bifurcation of the bronchi, and 
irritation of the substance of the lung, also give rise to cough ; 
and irritation of the costal pleura and of the esophagus does so 
also.' Irritation of the auditory meatus at the point to which 
the auricular branch of the vagus is distributed will also cause 
coughing ; and cough appears to be also induced by irritation of 
certain parts of the interior of the nose. These are the surfaces 
of the inferior and middle turbinated bones, the most sensitive 
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part being the posterior end of the inferior turbinated bone and 
the portion of the septum immediately opposite.| The sudden 
application of cold to the skin on various parts of the body wil 
sometimes cause coughing. Probably the cough in this case is 
not due to the stimulus being conveyed directly to the respiratory 
centre by the cutaneous nerves, but to its causing congestion 
of the air-passages, as in Rossbach’s experiments (p. 252). The 
congestion then causes irritation of the sensory nerves of the 
bronchi, and occasions cough. 

I have seen irritation of the liver and spleen, induced by 
percussion over them, in a man suffering from chronic enlarge- 
ment due to malaria, likewise cause coughing.? In addition to 
those nerves, however, it appears that irritation of the glosso- 
pharyngeal branches distributed to the pharynx, where the 
digestive and respiratory tracts coincide as they cross one an- 
other, may not only excite coughing, but may alsu act as an 
auxiliary to irritation of the branches of the vazus. The com- 
bined action of the two may thus induce ceugh, when irritation 
of the vagus alone would not do so. Thus we find that many 
persons begin to cough as soon as they lie down, but that some- 
times by lying round partially on the face, the cough ceases. In 
these persons the uvula is often found to be long and much con- 
gested, and the tickling which it produces as it rests upon the 
pharynx or pillars of the fauces seems to aid the irritation in 
the respiratory passages, and produce cough. 

Cough due to irritation of those parts of the respiratory 
tract where the nerves are chietly expiratory, as the pharvnx, 
larynx, trachea, and large bronchi, is usually, as might be ex- 
pected, loud, explosive, and prolonged ; while cough due to irr- 
tation of those parts where the nerves are chiefly inspiratory is 
short and hacking (Fig. 82). 

Cough produced by irritation of the pharynx where the re- 
spiratory and digestive passages cross one another, is not only 
violent, noisy, and barking, but, as we would naturally expect, 
is not unfrequently accompanied by retching or vomiting. 

Pharyngeal irritation may accompany dy-pepsia, and it is 
probably the origin of the so-called stomach-cough. Irritation 
of the stomach itself, or of its nerves, causes vomiting, but does 
not produce cough. 

Nevertheless there is a rationale for the common expression 
‘stomach-cough.’ In some experiments on the reflex origin of 
cough, R. Meyer? has noticed that when some part, from which 


' On Nasal Cough, by John N. Mackenzie, M.D., reprint from The Amencan 
Journal of the Medical Sciences, July 18838. 

? These observations were made in January and April 1879, but not published. 
Naunyn, in « paper published in the Deutsch. Archiv f. klin. Med. in March 1879 
second similar tions. 

* BR. Meyer, Correspondensblatt d. Schweizer Aerzte, No. 1, 1876. 
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cough can be reflexly induced, is already in a state of irritation, 
cough can be brought on with great ease by irritation of a neigh- 
bouring part which would not by itself cause cough. Something 
of this kind appears to occur with the stomach, for although 
irritation of the stomach alone will not cause coughing, yet it 
will do so if irritation of the larynx and trachea are already 
present. Thus I have observed violent spasms of coughing occur, 
along with acidity and heartburn, some time after a meal, in a 
person suffering from congestion of the pharynx, larynx, or 
trachea. The connection between the cough and the acidity was 
shown by the cough ceasing as soon as the acidity was relieved 
by a dose of alkali and the consequent removal of the irritation 
to the stomach, which the acidity had produced. 


Remedies which Lessen Irritation. 


Soothing remedies applied to the pharynx greatly relieve 
cough, although they do not reach so far down as the epivlottis. 
Mucilaginous remedies are very useful for this purpose, and they 
may either be employed alone or as vehicles for the local apph- 
cation of sedatives such as morphine. Thus, a piece of extract 
of liquorice allowed to dissolve in the mouth, a marsh-mallow 
lozenge, & gum-jujube, or a sip of linseed-tcea, by coverimg the 
buck of the throat with a mucilaginous coating, will lessen cough 
to a great extent. Such remedies are especially useful where the 
cough depends on congestion of the pharynx and trachea. In 
such cases no abnormal sound at all may be heard in ausculta- 
tion, and the cough being due to irritation of the parts supplied 
by the superior laryngeal nerve, has a peculiarly convulsive 
expiratory character often termed ‘ barking.’ 

Other remedies lessen cough by diminishing congestion of 
the respiratory passages, and thus lessening the irritation which 
causes the cough. Many of these also, however, come under the 
class of expectorants (p. 250), inasmuch as the diminished 
congestion is frequently associated with increase of the ex- 
pectoration. Others, again, although they diminish cough, are 
included rather under the head of ‘cardiac tonics,’ or sedatives. 
Digitalis is an example of this. In the congestion due to 
cardiac disease, and even in that due to bronchitis, digitalis, by 
strengthening the heart and by contracting the vessels, may 
lessen the congestion in the lungs, and give the patient relief. 
Squill and a number of other drugs have an action on the blood- 
vessels similar to that of digitalis. 

Other remedies, such as the vapour of hydrocyanic acid, 
conium, stramonium, and tobacco, have a local sedative action 
on the lung, and may lessen cough; they also are used in order 
to diminish local spasm of the bronchioles, and thus to relieve 
spasmodic asthma. 
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Pulmonary Sedatives. 


These are remedies which lessen the irritability of the respira- 
tory centre or of the nerves connected with it. The chief drugs 
which diminish the excitability of the respiratory centre are 
opium and its principal alkaloid, morphine. Morphine and 
opium have a double action in lessening cough: they not only 
lessen the excitability of the respiratory centre, but they 
diminish the secretion of mucus in the bronchial tubes, and 
probably thus also lessen the irritation. Hydrocyanic acid has 
also a sedative action on it, but it is by no means so powerful as 
the others. 

Belladonna and stramonium have a rather peculiar action, 
stimulating the respiratory centre, and at the same time appear- 
ing to lessen the excitability of the ends of the vagi in the lungs. 
Atropine has but a very slight and uncertain action on the 
respiratory centre in preventing cough, if indeed it has any at 
all. It has, however, a powerful effect—much more powerful 
than that of opium,—in completely arresting the secretion 
from the bronchial tubes. The cases in which it is useful are 
therefore those where the cough depends upon excessive secre- 
tion. In cases where the mucous membrane is already too dry, 
it would be injurious rather than beneficial. 

When apomorphine and morphine are given together they do 
not destroy each other’s action, so that from the combination we 
get increased secretion from the mucous membrane, with dimin- 
ished irritability of the respiratory centre, and consequently 
lessened cough. The cases in which this combination, then, 1s 
useful, are those where there is difficulty of breathing, continual 
cough, and thick tenacious mucus. When morphine and atropine 
are given together, also, they do not destroy each other’s action ; 
and thus dryness of the mucous membrane is produced, along 
with diminished irritability of the centre for coughing. This 
combination is therefore useful in cases of catarrbh, emphysema, 
and phthisis, where there is copious secretion of mucus. In 
phthisis it is especially indicated on account of the beneficial 
action of atropine in also lessening sweating. Where the copious 
expectoration depends upon the presence of a cavity, and not on 
excessive secretion from the bronchi, it will not be much affected 
by the use of these remedies. 


Expectorants. 


Expectorants are remedies which facilitate the removal of 
secretions from the air-passages. The secretion may be rei- 
dered more easy of removal, either by an alteration in its 
character rendering it less adhesive and more easily detached 
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from the air-passages, or by increased activity of the expulsive 
mechanism. 

Our knowledge of the use of expectorants is founded chiefly 
on empiricism. We are almost entirely indebted to the recent 
experiments of Rossbach for any precise information as to their 
mode of action.! 

The secretion from the air-passages, like other secretions, 
depends partly upon the condition of the circulation, and partly 
on the secreting cells themselves. 

In healthy conditions the increased secretion and increased 
circulation of blood in the mucous membrane go together, but 
just as in the case of the sweat-glands, these two factors may 
occur independently of each other, and secretion may take place 
rapidly when the circulation is diminished and the mucous mem- 
brane is anwmic, and, on the other hand, it may stop altogether 
when the vessels are dilated and the mucous membrane 1s con- 
gested. The latter happens both in cases of disease and in 
animals poisoned by atropine. 

The secretion from the normal respiratory mucous membrane 
consists of a thin solution of mucin which dries very slowly, and 
is only secreted in sufficient quantity to keep the mucous mem- 
brane moist. It is slightly adhesive, and any particles of dust, 
&e., Which may have found their way into the trachea, will stick 
to the walls of the air-passages, and will be gradually moved up 
towards the mouth by the cilia with which the cells of the mucous 
membrane are furnished. Any excess of mucus secreted in 
consequence of irritation will also be moved upwards by the cia 
in a similar manner. In the ciliated cells of the mucous mem- 
brane we recognise a structure which is frequently met with in 
animals lower down the scale of existence, and the mucous mem- 
brane of the respiratory passages appears to resemble the parts 
of lower organisms, in being very slightly controlled by the 
central nervous system. When not irritated it secretes slowly 
and regularly ; when irritated locally the secretion is increased, 
but irritation of the nerves passing to it, such as the vagus, the 
superior or inferior laryngeal, or the sympathetic, does not cause 
any increase as it does in the case of the submaxillary gland. 
These nerves, however, can influence it indirectly through the 
circulation, for when they are divided an increased dilatation 
of the vessels occurs in the mucous membrane of the trachea, a 
freer circulation of blood occurs, and increased secretion is thus 
indirectly produced. When they are irritated, however, and 
anemia of the trachea produced, the secretion is not arrested, 
but continues. 

The circulation in the mucous membrane is readily affected 
reflexly by irritation of other parts of the body. When, for 
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example, a warm poultice is laid for five or ten minutes on the 
belly of an animal, and then afterwards replaced by ice, the 
mucous membrane of the trachea and larynx becomes in half a 
minute deadly pale from the contraction of its vessels. Though 
the ice is still allowed to remain on the belly, the tracheal mucous 
membrane quickly changes colour, and to the paleness succeeds 
first slight redness, then deep red congestion, and in five or ten 
minutes lividity. This lividity shows that the congestion is not 
arterial but venous, and that the circulation, instead of being 
quicker is really lower. Along with the increase of congestion 
in the mucous membrane, the amount of mucus secreted in- 
creases. When the ice is removed for half an hour, and again 
replaced by the warm poultice, the bluish-red colour of the 
mucous membrane almost immediately disappears and gives place 
to a rosy colour which is, however, redder than normal. Ice 
again applied will cause a second contraction of the vessels and 
paleness, though much less than before. These experiments 
show how sensitive is the mucous membrane of the trachea to 
reflex stimulation of other parts of the body by heat or cold, and 
enable us to understand more readily how a draught of cold air 
on some part of the body should cause inflammation of the 
respiratory organs. 

Action of Drugs on the Secretion.—Alkalies, such as car- 
bonate of sodium, injected into the blood, lessen, or in large 
quantity completely arrest, the secretion of mucus from the 
trachea. 

This experimental result is in contradiction to the teaching 
of clinical experience, which shows us that alkalies increase the 
amount of secretion, and render it more fluid. The results of 
clinical observation are quite as certain as those of Rossbach's 
experiments, for we may not only remark the greater quantity of 
expectoration, and its greater fluidity in persons taking alkalies, 
but we may note the alteration which they occasion in the 
amount and nature of the moist rales heard within the lungs. 
This can be observed most readily in persons suffering from 
phthisis, especially round the margin of the cavity. After cateh- 
ing a slight cold an extension of consolidation may be remarked, 
in which moist rales readily occur on the administration of dilute 
alkalies. When these are continued until the expectoration has 
been free for a day or two and the rdles diminish, acids may be 
given with advantage, so as to dry up the expectoration still 
more. But if the acid is given too soon the expectoration dimi- 
nishes, but the cough increases and becomes troublesome to the 
patient. 

In all probability the difference between the results of clinical 
observation and Rossbach’s experiments depends upon the dif- 
ference of dose, the quantity usually given to a patient being 
proportionately much smaller than that which he employed. We 
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are able to observe a similar difference between the effects of 
emall and large doses in the case of iodide of potassium ; a small 
dose of a grain and a half, taken by a healthy man three times 
a day, will almost certainly cause the nose to run freely, while if 
the dose be increased to ten, twenty, or thirty grains the excessive 
secretion will almost certainly be arrested. 

The local application of one to two per cent. solution of 
sodium carbonate has very little action. The local application of 
strong liquor ammonize causes both congestion and increased 
secretion of mucus. Very strong solutions cause a croupous 
exudation from the surface of the mucous membrane. The local 
application of dilute acetic acid (three per cent. solution) has a 
similar action to weak solutions of ammonia: the mucous mem- 
brane becoming redder and secreting more mucus. 

When acetic acid was given internally, Rossbach observed in 
one case that the mucus, which was before watery and clear, 
became gelatinous and opalescent. This result agrees with what 
one finds clinically, that acids dry up the secretion and make it 
harder to expectorate. 

Among astringents Rossbach tried tannin, alum, and nitrate 
of silver; the first two when locally applied made the mucous 
membrane appear paler by altering the epithelium and rendering 
it opaque, so that the vessels underneath could hardly be seen ; 
at the same time they arrested the secretion of mucus almost 
entirely. A four per cent. solution of nitrate of silver also caused 
opacity of the epithelium, arrest of secretion, and dryness of the 
mucous membrane. There appears to be a difference in the 
action of nitrate of silver on the mucous membrane of the nose 
and on the trachea, as when the inside of the nose is touched 
Ly it, it causes a profuse secretion, whereas it causes dryness in 
the trachea. 

The vapour of oil of turpentine mixed with air arrests the 
secretion of mucus, whilst a current of air alone, without admix- 
ture with oil of turpentine, will act as an irritant to the mucous 
membrane and increase secretion. Here again, however, a 
marked difference is to be seen in the effect of small and large 
doses, for when a watery solution containing from one to two 
per cent. of oil of turpentine was dropped directly on the mucous 
membrane, it became less vascular, but the secretion was at 
once increased, instead of being diminished, as it was by the 
vapour. 

This action of oil of turpentine is of great therapeutical 
importance, inasmuch as in many cases of bronchitis we have 
profuse secretion with vascular congestion, a condition likely to 
be removed by the vapour of oil of turpentine. 

Apomorphine, emetine, and pilocarpine, when given internally, 
all cause a great increase of the secretion of mucus, but they 
do not alter the vascularity of the mucous membrane. The 
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most powerful of all these is pilocarpine, and after it come apo- 
morphine and emetine. One would therefore expect that pilo- 
carpine would be the best remedy in catarrhal conditions, but 
this is not the case, for its other actions on the salivary and 
sweat glands and on the heart render its administration un- 
pleasant for the patient. Sometimes also in children edema of 
the lungs has followed its use. Apomorphine, on the contrary, 
has been found by Rossbach to be of the greatest service in 
catarrh of the larynx, trachea, and bronchi, both in adults and 
in children. Ipecacuanha has long been recognised as one of the 
most useful expectorants, but the dose given is often too small. 

Rossbach’s experiments have shown that the consequence of 
sudden changes of heat and cold applied to a part of the body is 
congestion of the respiratory mucous membrane with diminished 
circulation and stagnation of blood in the veins. A similar con- 
dition occurs in many cases of chronic bronchitis, and in them 
we not unfrequently find great benefit from vascular tonics such 
as digitalis, which, in addition to stimulating the vaso-motor 
centre, increase the activity of the heart, and thus tend to main- 
tain the pulmonary circulation. 

In what way cod-liver oil affects the bronchial mucous mem- 
brane it is perhaps hard to say, but there is no doubt whatever 
that it is one of the most efficient expectorants that we possess, 
and in cases of chronic bronchitis it affords more relief than 
any of the ordinary expectorants. It is possible that, being a 
form of fat which is readily assimilated, it is taken up by the 
young epithelial cells of the respiratory mucous membrane, and 
thus enables them to grow and maintain their attachment to the 
mucous membrane, instead of being at once shed in an unde- 
veloped form as pus-cells in the expectoration. 

Action of Drugs on the Expulsive Mechanism.—The 
expectorants which act by increasing the activity of the expulsive 
apparatus may be divided into— 

(1) Those which increase the rapidity of the ciliary motion 
in the tracheal mucous membrane. 

(2) Those which increase the activity of the respiratory 
centre. 

We have no direct experiments or observations on the rapidity 
of the ciliary motion in the bronchial mucous membrane of the 
higher animals, but ammonia has been found to increase its 
rapidity in the mucous membrane of the froy. 

The remedies which increase the activity of the respiratory 
centre are: strychnine, ammonia, emetine, ipccacuanha, bella- 
donna, atropine, senega, and saponine. They are used more 
especially in cases of bronchitis where the expectoration is 
imperfect. 

The chief expectorants have been divided into depressant and 
stimulant. They are as follows :— 
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Depressant EXPECTORANTS. STIMULATING EXPECTORANTS. 


Generally tendingtodepress Generally stimulating the 
the heart, lessen blood-pressure, heart, increasing blood-pressure, 
and increase secretion. and diminishing secretion. 


Antimonial preparations. 


Acids. 


Tartar emetic. chloride. 
Alkalies. Ammonium |earbonaie, 
Ipecacuanha. salts | hydrate 

Emetine. | (Ammonia). 
Lobelia. Nux vomica. 

Lobeline. Strychnine. 
Jaborandi. Senega. 

Pilocarpine. Saponine. 
Apomorphine. Squill. 

Quebracho. Benzoin. 

Quebrachine B Pe oes acid. 


Potassium iodide. 


‘Balsam of Tolu. 


Balsam of Peru. 

Wood tar. 

| Terebene. 
Terebin- Bee 
thinates | are be 

Sylvestris. 

Oleum Pini 
Pumulionis. 





Sulphur. 

(Onion. 

Garlic. 

Saccharine (Syrups. 
substances | Liquorice. 


Sulphur oils 


Adjuncts.—One of the most powerful adjuncts to expectorants 
is an emetic, which frequently will clear the Jungs and save life 
in cases of chronic bronchitis with impending suffocation, when 
ordinary expectorants have completely failed. 

One of the emetics most commonly employed in such cases is 
ipecacuanha, either alone or combined with squill, e.g. half a fluid 
ounce each of ipecacuanha wine and oxymel of squills. When 
there is great depression, however, and the circulation is very 
feeble, carbonate of ammonium is to be preferred. 

Another powerful adjunct is warmth and moisture in the 
room in which the patient is living, and this is best secured by 
means of steam brought well into the room from a kettle placed 
upon the hob. The kettle used should either be furnished with a 
very long spout, as in the case of the ordinary bronchitis kettle, 
or n long tube made of a piece of stout brown paper tied around 
with a string may be used to convey steam into the room from 
the nozzle of an ordinary kettle. 
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Respirators are also serviceable, by preventing the entrance 
of cold air into the trachea. Many persons, forgetting that the 
mouth is part of the digestive tract, and that the nose is the 
proper entrance to the respiratory tract, breathe through their 
mouth; the consequence is, that the cold air passes down the 
trachea without being previously warmed. In the nose we have 
a special arrangement for warming the air. The turbinated 
bones present an enormous warming surface, like some recently- 
invented stoves, and moreover, a special arrangement is made for 
allowing a free flow of blood through this mucous membrane by 
its being loosely instead of firmly attached to the turbinated bones. 
Its vessels are therefore capable of great and rapid distension, 
so as to allow the air to be readily warmed in cold weather. 

Most respirators are made simply to go over the mouth, and 
their advantage is that they force people to breathe through 
their nose, or warm the air if they cannot do so, and continue to 
breathe through the mouth. In many persons the same end may 
be gained by forcing them to wear an invisible respirator. An 
instrument is sold bearing this name, consisting of a thin plate 
of metal; but what is perhaps quite as good, or better, 1s a sove- 
reign or half-sovereign placed between the lips and teeth. Patients 
are thus forced to keep the mouth shut in order to prevent it from 
falling out, and its value makes them careful about losing it. 

It is often forgotten too that passages and disused rooms are 
nearly as cold as the external air, and many delicate people who 
would never dream of going outside in cold weather will, without 
thinking, walk through cold passages and in rooms without fires. 
Warm clothing, especially over the shoulders, neck, and chest, 
is very useful, and its utility is recognised by the common employ- 
ment of so-called chest protectors made of chamois leather and 
red flannel. 

Other adjuncts are friction to the chest with stimulating 
liniments ; mustard leaves, warm poultices and the application of 
plasters ; the emplastrum calefaciens (B.P.) or emplastrum picis 
cum cantharide (U.S.P.) is especially useful in chronic bronchitis. 

Arrest of Colds.—Catarrhal affections of the respiratory 
passages may be excited by irritants of various kinds, and it is 
probable that these irritants are frequently living organisms. 
The form of coryza usually called hay-fever is probably due to 
irritation of the nasal mucous membrane by pollen-grains com- 
mencing to grow on it and sending pollen-tubes into its substance. 

Other forms of respiratory catarrh, e.g. measles and influenza, 
are Poe associated with specific microbes. 

When the respiratory mucous membrane is perfectly healthy 
it is probable that the invading organisms are quickly expelled 
or destroyed (p. 85) so that no injury results. But when the 
resisting power of the mucous membrane is weak, either on 
account of general constitutional tendencies, or from local and 
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temporary condition of congestion due to a chill (p. 252), the 
microbes may begin to grow and cause great irritation. 

Among the remedies useful in arresting colds we may recog- 
nise antiseptics, which destroy microbes, and also sedatives, 
which remove congestion. 

Hay-fever has been treated by Binz with a watery solution of 
quinine in order to stop the growth of organisms in the nose. In 
some cases this treatment is successful. There is a form of cold 
sometimes known as influenza-cold. Like true influenza it is 
extremely infectious and is easily communicated, not only by one 
member of a family to another, but even by casual visitors. It 
sometimes begins as a cold in the head, passes down the throat 
to the trachea and bronchi, leading to severe bronchitis with 
much depression and occasionally also to gastro-intestinal catarrh. 
Sometimes it begins in the throat and spreads upwards into the 
nostrils and downwirds into the air-passages. It may frequently 
be arrested or rendered less severe bv the use of dilute carbolic 
acid applied to the nostrils in the form of spray or by a syringe 
or nasal douche when the cold begins in the head. When the cold 
begins in the throat it may be arrested by the use of a carbolic 
acid gargle, and such a gargle is also useful when the cold begins 
in the head and is spreading down the throat. 

Inhalations of carbolic acid and ammonia appear to be fre- 
quently useful in arresting colds. It seems probable that their 
effect may be due partly to an antiseptic action and partly to their 
lessening congestion. Carbolic acid inhalations appear to be 
useful in whooping-cough, probably from an antiseptic action. 

Camphor inhaled and also taken internally is useful in arrest- 
ing colds, though it may be rather hard to give an explanation of 
its modus operandt. 

The sedatives which remove congestion of the nasal mucous 
membrane may be either general or local. Amongst the local may 
be mentioned bismuth, bismuth and morphine, and cocaine ; and 
amongst the general, preparations of opium, especially Dover's 
powder, and aconite. 


Selection of Remedies in the Treatment of Cough. 


Cough, as I have already said, is a reflex act which is per- 
formed by means of a reflex mechanism, and is adopted for the 
purpose of expelling foreign bodies from the air-passages. It is 
evident that, when the source of irritation may be removed by 
efforts at coughing, these efforts are useful, and require to be sus- 
tained rather than prevented ; but if the irritant cannot be re- 
moved, the effort of coughing is injurious rather than beneficial. 
and the same is the case when the amount of effort is dispro- 
portionately great to the good that it effects. In these cases we 
must try to lessen the cough. 
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The source of irritation in the respiratory passages may either 
be free in the lumen of the bronchial tubes, or may be situated 
in the mucous membrane lining the bronchi, or in the substance 
of the lung itself. Thus we may have foreign substances, such 
as dust, which have been inhaled, or mucus secreted from the 
bronchi, resting on the surface of the’ mucous membrane, and 
leading to irritation. Such foreign matter may be expelled by 
coughing, and so may purulent matter lying in a cavity, and the 
cough may be useful by expelling them. 

But if the irritation be simply due to a congested condition of 
the bronchial mucous membrane ; to congestion or consolidation 
of the lung-tissue itself; to a caseous or calcareous nodule which 
is firmly embedded in the lung; or to inflammation of the pleura, 
it is evident that the efforts at coughing will not remove the 
irritant, but will rather tend to produce exhaustion; and con- 
sequently we must either try to remove the source of irritation 
by other means, or to lessen the irritability of the nervous me- 
ehanism by which coughing is produced. Where the couyh is 
due to irritation caused by indigestion we may give alkalies to re- 
lieve acidity, but we sometimes find that a blue pull and a black 
draught are amongst the most efficient remedies for coughs of 
this character, by the permanently beneficial action they exert on 
the digestion. When there is irritation of the pharynx, as well 
as of the trachea, mucilaginous substances, such as jujubes or 
linseed tea, are exceedingly useful. 

Where cough depends on congestion of the mucous mem- 
brane of the trachea or bronchi, we not unfrequently tind that the 
inhalation of cold air, by causing contraction of the vessels, and 
lessening the congestion, will arrest the cough, so that patients 
are able to walk out on a cold frosty morning for a lenyth of time 
without coughing. On coming into a warm room the vessels of 
the respiratory mucous membrane again dilate: the mucous 
membrane becomes congested, and the congestion leads to violent 
and prolonged efforts at coughing. In such cases counter-irrita- 
tion over the neck, upper part of the chest, and between the 
shoulders is useful, probably by causing contraction of the vessels 
(p. 252), and thus lessening congestion. But congestion, not 
only of the trachea and bronchi, but also of the smaller bronchial 
tubes, may be relieved, not only by counter-irritation, but by in- 
ducing secretion. Congestion of the smaller bronehi indicated 
by loud whistling rdles all over the chest, is often accompanicd 
by great shortness of breath. The inhalation of hot aqueous 
vapour tends to relieve the congestion by inducing secretion, but 
more powerful agents still are antimony, ipecacuanha, and apo- 
morphine. In such a condition as the onc just mentioned, where 
secretion 1s absent and congestion is great, one or other of these 
drugs should be given frequently until secretion occurs freely, as 
indicated by abundant moist rales in the chest. 
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Along with these depressant expectorants, some preparation 
of opium should be given, in order to lessen the cough, which at 
this stage is of no advantage. It is advisable not to stop the 
administration of these expectorants immediately on the occur- 
rence of secretion, but to continue them for some time longer, 
and gradually to lessen their amount. When secretion has be- 
come copious, either from the administration of depressant ex- 
pectorants or from the natural course of the disease, we have 
resort to such drugs as will tend tv cause its expulsion, and also 
to lessen its formation. Amongst those which tend to lessen its 
formation are balsams and terebinthinates (p. 255), and those 
which tend to assist expulsion have already been mentioned (p. 
254). Along with these we generally combine some preparation 
of opium if the cough is disproportionately severe, and in chronic 
bronchitis cod-liver oil (p. 254) 1s perhaps the most efficient of 
all remedies. 

Action of Drugs on the Bronchi.— The bronchi contain 
muscular fibres in their walls, which appear to maintain a state 
of tonic contraction similar to that of the arteries. The motor 
fibres which supply these muscles are contained in the vag. 
When one vagus is cut the bronchi of the corresponding lung ex- 
pand, and when the peripheral end of the cut vagus is stimulated, 
the bronchi contract so much as sometimes almost to close com- 
pletely ; but the vagi appear to contain bronchial-dilating fibres, 
iis well as bronchial-constricting, so that irritation of the peripheral 
end of acut vagus may sometimes cause marked dilatation instead 
of contraction, and sometimes primary contraction followed by 
dilatation. The vagi also contain afferent fibres, passing from 
the bronchi to the nerve-centres, and these afferent fibres have 
ulso a twofold action, so that when the central end of one cut 
vagus 18 irritated, the irritation may cause either reflex contrac- 
tion or reflex dilatation of the bronchi in the other lung. It is 
probable that there are two cerebro-spinal centres : one produc- 
ing dilatation and the other contraction. Atropine completely 
paralyses either the constricting fibres of the vagus or their ter- 
munations in the bronchi, so that after a very small dose stimu- 
lation of the peripheral end of the cut vagus no longer causes 
contraction. Ether probably paralyses the cerebro-spinal centre 
for contraction, so that irritation of the central ends of a divided 
vagus causes expansion instead of contraction in the bronchi of 
the other lung. Small doses of nicotine have a powerful effect 
in expanding the bronchi, but the mode of action of the drug has 
not been determined.! 

Pathology of Bronchial Asthma.—The attacks of dyspnoea 
which occur in spasmodic asthma in all probability depend upon 
spasmodic contraction of the unstriped muscular fibres in the 
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bronchi. In some cases no definite cause can be assigned for 
the occurrence of these attacks, though a gouty tendency in the 
patient, or the imperfect elimimation of waste products, as in 
renal diseases, increases the tendency to their occurrence. In 
other cases they appear to be occasioned by irritation, either in 
the mucous membrane of the respiratory tract or irritation of 
some other part of the body. Thus they appear sometimes to 
be brought on reflexly, by irritation of the nose by polypi, by 
certain odours, or the inhalation of irritating dust, especially 
pollen of grass, or by congestion of the mucous membrane in 
ordinary coryza. Sometimes irritation of the pharynx by en- 
larged tonsils appears to bring them on, and they frequently 
arise from bronchial catarrh. At other times they may occur in 
consequence of indigestion, constipation, of worms in the intes- 
tine, of disease of the uterus or ovaries, or of pregnancy. 

Treatment of Asthma.—In cases where the cause of the 
attacks can be ascertained, the cause is to be removed. Thus in 
gouty patients the free use of water as a beverage, and the ad- 
ministration of iodide and bromide of potassium or of salicylate 
of sodium may be useful. In renal asthma the diet must be chiefly 
farinaceous and fatty, meat and beef-tea being sparingly given, 
so as to avoid the accumulation of waste products in the system, 
and caffeine (pp. 483, 484) may be given to aid their elimination. 
The asthma of dyspepsia, and also that of constipation, may 
possibly be due partly to the presence of abnormal digestive pro- 
ducts in the blood, as well as to irritation of the mucous mem- 
brane of the stomach or intestine. In dyspeptic asthma pepsin 
bas proved very useful; emetics are sometimes of service, pro- 
bably by removing irritating substances (p. 255), and ipecacu- 
anha may possibly have some special action of its own on the 
mucous membrane, in addition to its emetic action. Constipation 
is to be treated by laxatives (p. 888) and cholagogues (p. 404), and 
worms by vermifuges (p. 408). Polypi in the nose and enlarged 
tonsils are to be removed, and for congestion of the mucous mem- 
brane of the nose or throat, carbolic acid lotion may be used 
(p. 257). 

The medicine most usually employed to prevent recurrence 
of the attack is lobelia inflata. The exact mode of action of this 
drug is not known, but the general symptoms produced by it so 
closely resemble those of tobacco that it is often known as Indian 
tobacco, and possibly its action on the bronchial tubes may be 
somewhat the same as those of nicotine. During the attacks of 
spasmodic asthma more relief is usually afforded by the inhala- 
tion of smoke of various kinds than by any other means. The 
amoke of tobacco, of the leaves of various species of datura, of 
paper impregnated with potassium nitrate, or with a mixture of 
potassium nitrate and chlorate; of pastiles and of various powders, 
which probably are principally composed of powdered datura- 
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leaves, mixed with powdered nitre, and perhaps, also, with ipe- 
cacuanha, all prove useful. The action of all these smokes is 
probably the same as that of nicotine, for Voh] and Eulenberg! 
have shown that the active principles in tobacco-smoke really 
are not nicotine alone, but are the products of the dry distilla- 
tion of tobacco-leaves, consisting chiefly of pyridine, collidine, 
and allied substances, which resemble nicotine in action, and are 
present along with it in the smoke. The same products, but in 
different proportions, are obtained by the dry distillation of other 
organic bodies. The proportion in which the different bases are 
present depends both on the nature of the substances subjected 
to dry distillation, and on the amount of oxygen present during 
the process. When much oxygen is present, bodies of higher 
atomic weight and less volatile than those lower in the series 
are formed, much collidine being produced when tobacco is 
smoked as a cigar, while pyridine is the chief product when it 1s 
smoked in a pipe. It is probable that the admixture of nitre 
with paper or with powdered leaves acts beneficially by producing 
a different mixture of organic bases than would be produced by 
burning the paper or the leaves alone, and that we must look to 
bodies allied to collidine for the relief of asthma. 


' Arch. Pharm. (2), 1873, vol. exlvii. 130-166. 
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CHAPTER XI. 
ACTION OF DRUGS ON THE CIRCULATION. 


Ir has already been mentioned that the cells of which higher 
organisms are cumposed live in the intercellular fluid or lymph 
which bathes them. 

This nutritive fluid is continually being renewed hy fresh 
supplies exuding from the blood-vessels into the lymph-spaces 
which surround the cells, the excess being removed by absorption 
either by the veins or by the lymphatics. Besides this, an inter- 
change of gases (internal respiration) and of solids takes place 
by diffusion between the lymph and the blood. 

When the circulation stops, internal respiration is arrested, 
and the cells dic. But they do not all die at the same time, for 
some are able to live longer without fresh supplies of oxygen 
than others. The order in which they die is (1) the cells of the 
initiative nerve-centres, as the brain; (2) those of the automatic 
and reflex centres; (8) nerve-fibres (which are modified berve- 
cells); (4) unstriated muscles; (5) striated wuscles. 

Arteries and Veins.—It is important in this respect to re- 
member that it is only so Jong as blood is in the arteries that it 
is avallable for the nutrition of cells. Once in the veins it is 
useless for nutrition; and were it not that it readily passes from 
the veins into the arteries again, it might as well be outside the 
body for any purposes of nutrition. 

The veins are very capacious, and when dilated to their 
utmost, they can alone hold all the blood the body contains, 
and more. During life they are constantly kept more or Jess in 
& state of contraction by the action of the nervous system, but 
when they become completely dilated, as after death, all the 
blood flows into them, leaving the arterics empty. It is there- 
fore possible, us Ludwig has well expressed it, to blecd an animal 
into its own veins. Schiff has shown that when the blood-vessels 
relax as they do after section of the medulla oblongata, the whole 
of the blood of another animal as large as the one experimented 
upon must be introduced in addition to its own, in order to raise 
the pressure within the vessels to the normal. Even this is in- 
sufficient to keep up the pressure, for the vessels go on still 
dilating, and the pressure falls, notwithstanding the large quan- 
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tity of blood which is present in them. It is therefore evident 
that the normal action of the vaso-motor centres is more than 
equivalent, for the purposes of circulation, to as much blood 
again as the animal possesses. Weakened power of these centres 
is to a certain extent equivalent to bleeding, and increased power 
has a similar effect to an increase in the quantity of blood in the 
vessels. 

Blood-pressure.—The continuity of the circulation of blood 
through the capillaries is not maintained by the heart alone: 
the elastic pressure of the arteries on the blood within them plays 
a most important part, and indecd during the cardiac diastole the 
circulation is maintained entirely by this clastic pressure. 

If the arterioles or capillaries through which the arterial 
systemn empties itself into the veins are much contracted, so that 
the blood can flow only slowly through them, the heart may stop, 
and yet the blood-pressure may remain for many seconds almost 
unchanged. But if the arterioles or capillaries are dilated, the 
arteries quickly empty themselves into the veins, arterial pres- 
sure rapidly falls, and circulation soon stop». 





Fig 83 —Diagram to tllustrate the effects of the bor:zuntal and vertical position on the circulation 
of the frog in ahock. a, normal circulation in the upright positign, & circulation after dilate- 
tion of the veins hae been produced by a blow on the intestines, The bloot does vot reach the 
heart, and it beats empty, so that the circulation stops, ¢ shows the curculation ina horizoutal 
position after the velns have heen diated, avin 6. The veins are atill dilated, but the blood 
reaches the heart, and the circulation is carried on. Mig. ¢ is perhape too diagrammatic, as it 
Ay} ears to show an empty space or afr in the veins. In readity the veins, being very thin- 
walled, collapse, Fig 6 is open to the aame objecticn, hut (f we suppose ourselves to be look- 
iny at the vein fron. the front tistemd of fu section, 6 repreects aimost exactly what I have 

° by Ge tr's experiment, 


I use the words arterioles and capillaries as synonymous, 
because it is almost certain that the capillaries do contract. In 
most cases where contraction las occurred in the peripheral 
vessels, it is difficult or impossible to say whether its seat is in 
the capillaries or arterioles. 

The action of the heart is to pump the blood out of the veins 
into the arteries, and this it can only do when the blood reaches 
it. If the veins are much dilated and the animal is in an up- 
right position, no blood may reach the heart, or so little blood 
that its pulsations are practically useless. This is seen in the 
frog when dilatation of the large veins has been reflexly pro- 
duced by striking the intestines (Fig. 830). When the animal is 
laid flat, the blood flows into the heart, and then it works nor- 
mally. It is probable that a similar condition occurs in man, as 
one of the factors in shock; and in this condition, as well as in 
fainting, or failure of the heart's action from the effect of drugs, 
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as chloroform, or other causes, the person should be laid flat, 
with the limbs raised so that the blood may flow out of them 
into the heart, and with the head low (either perfectly level with 
the body or depressed below it), in order to permit of an in- 
creased supply of blood to the intra-cranial nerve-centres. 

Fainting and Shock.—In fainting there is sudden uncon- 
sciousness, which appears to be caused by sudden arrest of the 
supply of blood to the brain. This arrest may be due to a rapid 
fall in blood-pressure, either from stoppage of the heart, rapid 
dilatation of the arterioles, or sudden removal of pressure from 
the larger vessels. It is possible that these conditions may be as- 
sociated with spasmodic contraction not only of the vessels of the 
face and surface generally, but of those supplying the brain itself. 
The effect of sudden change from a horizontal to an upright pos- 
ture in producing syncope has already been mentioned (p. 205). 
Sudden removal of external pressure from the great vessels acts 
upon both arteries and veins. It removes external support from 
the arteries, and allows them to yield more readily to the in- 
fluence of the blood-pressure, and by their dilatation to lessen it. 
It allows the large veins also to dilate, and blood to stagnate in 
them. Its influence is readily seen when fluid is removed too 
suddenly from the abdomen, and external pressure by 4 bandage 
not supplied in its place, as in cases of ascites. 

It is seen, perhaps, even more strikingly, where the bladder 
has been allowed to become distended and is suddenly emptied. 
The effect of this is shown in Fig. 84. In a the bladder is repre- 


Carotid artery (full) - 






Aorta tense... —.}. -- ~ Aorta lax. 
Veins tense mis a Ear nee - + Sedne lax and full, 
---~ Bladder (empty). 


} 
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Fic. 64.— Diagram to show the effects on the cerebral circulation of mpidly emptying the tiadder. 





sented as full, and, the pressure within the abdomen being con- 
siderable, the veins are prevented from dilating, the heart is well 
supplicd with blood, and the circulation in the brain is active. 
In b, the bladder is represented as empty, and the abdominal 
contents being diminished, so that the intra-abdominal pressure 
is leasened, not only do the sorta and other vessels become lax 
from loss of the external pressure, but the veins dilate, the heart 
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is imperfectly supplied with blood, the cerebral circulation fails, 
and syncope ensues. This occurs more readily just after waking, 
before the vaso-motor centre has recovered its usual tone, so that 
one of the most favourable conditions for its occurrence is when 
& man jumps suddenly into the upright position and empties his 
bladder immediately on waking. The consequence of this some- 
times is that he falls down suddenly, quite insensible, during the 
act of micturition. I have seen one case in which the tendency 
appeared to be increased by the practice of opium-eating, pro- 
bably from the diminished excitability of the vaso-motor centre 
produced by the drug. It is evident that the danger will be in- 
creased if the intervals between the systoles of the heart are pro- 
longed, and it is the combination of the natural tendency to 
syncope, produced by large doses of digitalis, with that caused by 
the sudden assumption of the upright posture, and by the rapid 
emptying of the bladder, which renders micturition in the upright 
posture so excessively dangerous in persons under the action of 
digitalis, and leads so frequently to death. 

It is evident that fainting may be prevented by increasing the 
blood-pressure in the brain locally, or throughout the body gene- 
rally. To increase it locally the head of a fainting person should 
be allowed to lie level with the body, or a little below it, and on 
no account raised even by pillows. A fainting fit may indeed 
often be prevented by sitting with the head hanging between the 
knees. It may also be prevented or removed by such conditions 
as raise the general blood-pressure, e.g. a draught of cold water, 
which causes contraction of the gastric vessels, or a sniff of am- 
monia or acetic acid, which stimulates the nasal nerves, and 
causes reflex contraction of the vessels gencrally. In some parts 
of India the natives are accustomed to bring persons round from 
a faint by compressing the nostrils and holding the hand over 
the mouth, so as completely to stop respiration. The accumula- 
tion of carbonic acid in the blood irritates the vaso-motor centre, 
raises the blood-pressure, and thus probably tends to bring the 
person round. 

In shock there is no unconsciousness, but the failure of the 
circulation is even more profound than in syncope. Its pathology 
is not perhaps exactly ascertained, but it probably depends to a 
great extent on a paralytic distension of the great veins, as in 
Goltz’s experiments. I have found that in shock produced in a 
similar manner in a rabbit the blood-pressure could be raised 
from two inches up to two and a half by the inhalation of am- 
monia. 


, of the Cireulation.—In order to understand the action of drugs 
on the cireulation it is absolutely necessary to have a clear idea a 
effect of the heart and capillaries in maintaining the blood-pressure. i 
is best obtained by using a schema which can be easily made from a 5: 
apparatus (Fig. 85). By removingthe glass or metal tube from one of 
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and attaching a nozzle with a small stopcock to the india-rubber tube in its 
stead, we obtain a very good schema of the circulation ; and, by imitating on 
it the changes which occur in the heart and vessels, we may form a much 
clearer idea of them than we could otherwise do. The india-rubber ball 
will represent the heart; the elastic bag, surrounded by netting, will repre- 
sent the elastic aorta and larger arteries; and the stopcock, which regulates 
the size of the aperture through which the air escapes, will represent the 
small arteries and capillaries, whose contraction or dilatation regulates the 
flow of blood from the arteries into the veins. We may judge of the tension 
in the arteries by the distension of the bag, or still better, we may connect 
the tube between it and the stopcock with a mercurial manometer, and 
estumate the tension bY the height of the mercurial column which it sustains. 
If we turn the stopcock so as to present some resistance to the escape of air, 
and then compress the india-rubber ball, very little air will issue from the 





Fig. 85.—Simple schema of the circu:ation, consisting of a epray-producer, dladder, anid. ....—. 
manometer, The elastic ba!] represents the heart; the elastic bag, covered with netting te 
prevent too great distension, represents the aorta and arterial system, and the bladder represcats 


the renous system. 


stopcock even while we are squeezing the ball; the greater part of it goes to 
distend the bay; and, when we cease to compress the ball, very httle air 
passes through the stopcock. At the next squeeze, the bag becomes a little 
more distended ; and a little more air passes through the stopcuck, not only 
while we are compressing the ball, but even when we relax our grasp. At 
each squeeze of the ball, the elastic bag becomes tighter, till it is so tense, 
and contracts so strongly on the air inside, that it can press all the extra 
amount of air, forced into it when the ball was compressed, through the 
stopcock during the time when the ball is relaxed. When this is the case, 
every time we squeeze the ball we see the bag become a little fuller, and air 
issue more quickly from the nozzle. At each relaxation, while the ball is 
refilling, the bag gets a little slacker, and the air passes out of the nozzle s 
little more slowly, but never stops entirely. During the time the ball is 
filling, the valves between it and the bag and nozzle are closed, and cut it 
off from any connection with then. All this time, then, the stream of air 
from the nozzle must be entirely independent of the ball: it is produced by 
the contraction of the elastic bag, and by it alone. The bag may be stretch 

and the tension of its walls increased in consequence, in two ways: first, by 
working the ball more quickly or compressing it more completely ; second, 
by lesaening the opening of the nozzle, and thus hindering the passage of air 
throngh it. One trial will, I think, be enough to show how much easier it is 
to alter the pressure by changing the size of the nozzle than heed altera- 
tion in the working of the ball, and to prove that alterations in blood-pressure 
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probably depend much more on alterations in the lumen of the small 
arteries than on changes in the action of the heart. 

But our schema, as it at present exists, is not a perfect representation of 
the heart and vessels; for 1t draws its air from an inexhaustible reservoir, 
the atmosphere, and is not obliged cach time to use that amount alone which 
it had previously driven through the nozzle; while the heart can only use 
the blood which has been forced by it through the capillaries and returned 
to it by the veins. In order to make our schema complete, we must connect 
its two ends by tying them into a bladder or large thin caoutchouc bag (such 
as is used, after inflation, as a toy for children), so that the air shall pass 
into it from the nozzle and be sucked out of it by the elastic ball. This will 
represent the veins. If we then repeat the experunent just described, we 
shall find that, when we begin to work the ball and stretch the elastic bag 
representing the arteries, the bladder representing the veins becomes empty 
and collapsed; and just in proportion as we fill the bag do we empty the 
bladder. If we now stop, the aur will gradually escape frum the bag to the 
bladder, till the air in both is of equal tension, as at frst. 


Circulation in the Living Body.—The phenomena of the 
circulation in the heart and vessels are very much the same as 
in the schema. When the heart stands still (as when the vagus 
is strongly galvanised), the blood flows from the arteries into 
the veins until the arteries are nearly empty and the pressure 
within them falls to zero. If the heart now begin to beat, it 
forces blood into the elastic aorta and arteries at each systole, 
and distends them, just like the elastic bag of the schema ; 
while at the saine time it takes blood from the veins, and they 
become empty in proportion as the arteries become full. During 
every diastole of the heart, the distended aorta and other arteries, 
in virtue of their elasticity, contract on the blood they contain, 
and keep it flowing on through the capillaries till another systole 
occurs; the heart, meanwhile, being completely shut off from 
the aorta by the sigmoid valves (just as the ball of the schema 
was shut off from the clastic bag). In general, the diastole is 
longer than the systole; so that for the greater part the cireula- 
tion through the capillaries is carried on by the elasticity of the 
urteries, and not directly by the heart. The arteries, which we 
have supposed to be at first empty, gradually become distended 
by the heart, just as the elastic bag was by the ball, and exert 
more and more pressure on the blood in them (so that it would 
spout higher and higher if one of them were cut), till they are 
able during the diastole to press the same amount of blood 
through the capillaries into the veins as had been pumped into 
them during the systole. The more tensely they are stretched, 
the greater is the pressure they exert on the blood they contain ; 
and the amount of this is termed the arterial tension or blood- 
pressure. Those two terms mean the same thing, and we use 
one or other just as the fancy strikes us. At cach systole, the fresh 
supply of blood pumped in by the heart stretches them more ; 
that is, the arterial tension rises. During each diastole, the 
blood escapes into the wide and dilatable veine, and the arteries 
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become less stretched; that is, the arterial tension falls. This 
alternation of rise and fall constitutes the pulse. 

Besides the oscillations which take place in the blood- 
pressure at each beat of the heart, a rise and fall in the form 
of a long wave occurs at each respiration. The wave begins to 
rise just after inspiration has begun, reaches its maximum just 
after the beginning of expiration, and then begins to fall again 
till a new wave succeeds it. The heart-beats are generally quicker 
during inspiration, and slower during expiration. 

The blood-pressure thus oscillates up and down at each 
heart-beat and rises and falls with each respiration, and the 
average between the highest and lowest points is called the mean 
arterial tension or mean blood-pressure. 

Besides the oscillations in blood-pressure due to the pulse 
and to the respiration, there are slowly rising and falling waves 
to which the name of Traube's curves is given. These are due 
to alternate contraction and relaxation of the arterioles and 
capillaries. Rhythmical contraction of the arterioles has been 
observed in almost all parts of the body of rabbits, and probably 
occurs both in the lower animals and in man. 

The blood-pressure is not equal throughout the whole arte- 
rial system. It is greater in the large and less in the smaller 
arteries, in which it becomes diminished by the friction between 
the blood and the arterial walls. It is also modified by gravity, 
so that the position of a limb may alter the pressure in its 
arteries. 


Method of ascertaining the Blood-Pressure. 


The blood-pressure is usually estimated in animals by connecting a large 
artery, such as the carotid or femoral, with a bent tube containing mercury 
by means of a connecting tube, which is filled with a solution of carbunate of 
sodium to prevent coagulation. The pressure is estimated by the height at 
which the mercury stands in the outer limb of the tube. The height may 
either be read off with the eye, or, what is much better, it may be registered 
on 8 revolving cylinder by means of a long float which reste upon the surface 
of the mercury, and bears on its upper end a brush or pen. This method, 
which is important both in itself and as being the introduction of the graphio 
method into physiology, we owe to C. Ludwig. The apparatus is known as 


Tracings may be taken upon r with 8 varying speed: it is usual to 
take them upon pa travelling rapidly, so that quick and small oscillations 
due to the cardiac may not be lost or obscured by fusion. The great 
disadvan of this is that it is impossible to use the curves directly: they 
must be reduced, and this is a work requiring wuch time and labour. When 
taken on a slowly revolving cylinder we get the general resulta of the action 
of s pals, fae the blood-pressure shown us at s glance; and its effects on the 
form and rapidity of the pulse may by a little arrangement be recorded from 
lume to time on another cylinder revolving more rapidly. 

This method gives us the blood-pressure and the oscillations which 
it on account of the cardiac pulsations and respiration. If we 
wish to get the mean blood-pressure unaffected by these oscillations, it is 
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done by simply narrowing at one paint the calibre of the tube containing the 
mercury, either by a stopcock, or by reducing the tube to a capillary bore. 

Fallacies of Mercurial Manometers.—The oscillating mercurial 
column does not give the variations in blood-pressure quite truly, because 
the oscillations are compounded of these variations and of the oscillations 
due to the inertia of the mercury itself. In order to obtain the exact form of 
variation we employ Fick's kymograph (Fig. 86), or Roy’s tonometer, in 
which the apparatus is made very light, and all oscillations due to its own 
inertia are as far as possible avoided. 








x fe ~--Syringe for altering 
the pressure in the 
manometer. 


Writing-point 4 1 2 Yelee 


: metal tube form- 


Piston tu lessen oscil- ing the manometer. 


lation of point — i 


Tube filled with y* 
glycerine ..... e 


Tube to connect the 
manometer and ar- 
tery. 


Fig. 06 ---Fick’s kymograph. 1% consists of a fat metal tabe, bent into a nearly circular form, flied 
with alcohol, and connected with the artery by means of a leaden tube, filled with a solution of 
sxiium carbonate. When the preaxure increases within it, the tube straightens, and when the 
ends diminishes it bends, These changes are magnified and recorded on a cylinder by a 

ight lever. The vibrations of the lever are lessened by a piston, which works in a tube filled 
with glycerine. 


Anewsthetics.— Even if the instrument be free from 
fallacy, we still have difficulty in ascertaining the real action of the drug on 
the circulation, inasmuch as the blood-pressure is much affected by move- 
ments, and by anesthetics. If the animal is not anesthetised we may get 
untrustworthy results from the straining or movements it may make, and if 
it is ansesthetised, the anesthetic may greatly alter the power of the heart. or 
the sensibility of the nerve-centres either to the direct action of the drug 
upon them, or to its reflex action through the afferent nerves. In order to 
get rid of movement, and at the same time to prevent the vascular centres 
from being much depressed, curare is sometimes used instead of an anesthetic. 
Perhaps, almost equally good results may be obtained by using ether as the 
anwsthetic, carefully regulating the supply so as to abolish sensation without 
greatly affecting the medulla. The reasons why this is possible are discussed 
at p. 204. In order to regulate the supply of ether, we use a stopcock, by 
which pure ether, or pure air, or an admixture of both in any desired propor- 
tion, can be passed into the lungs (Fig. 78, p. 211). 

Other fallacies arise from the mode of injecting the drug, and this has 
sometimes led to false results: thus drugs are not unfrequently injected into 
the jugular vein, as it is very conveniently situated for the urpose. In this 
way, however, they are carried directly to the heart, and act much more 
strongly upon it, ¢ they would do if absorbed from other of the 
body. In the case of irritant salts, for example, time is not afforded for their 
irritant pr ies becoming lessened by chemical combination with the con- 
stituents of the blood. If the solution injected contain particles which will 
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not pass through the pulmonary capillaries, or if it is likely to cause coagu- 
lation of the blood, it may plug up the pulmonary vessels and give rise to 
dyspnoea and convulsions. 

Both these objections are avoided when the drug is injected under the 
skin, or into the peritoneal cavity. Absorption from the skin is slower than 
from the peritoneum. Insome experiments this is a disadvantage: in others, 
however, it is an advantage 

Another fallacy sometimes arises from the solution of carbonate of sodium 
used to prevent coagulation. In order to prevent the blood from passing too 
far into the tube connecting the artery with the kymograph, it 1s usual to 
introduce the solution of carbonate of sodium into the tube by a syringe (rede 
Fig. 86) or otherwise, under a pressure very little less than the usual blood- 
pressure of the animal experimented on. If the blood-pressure be lowered 
much by stoppage of the heart or dilatation of the vessels, the solution of 
carbonate, or bicarbonate of sodium, runs into the arteries and may cause 
convulsions and death. Thus stoppage of the heart by irritation of the vagus, 
or by the action of a drng, may sometimes appear to be followed by results 
which are not really due to it, but only to the conditions under which the 
experiment has been made. 


Alterations in Blood-pressure. 


In speaking of blood-pressure, arterial blood-pressure is always 
meant, unless otherwise stated. 

As the blood-pressure depends on the difference between the 
quantity pumped into the arterial svstem by the heart at one 
end, and the quantity flowing out through the arterioles into the 
veins at the other in a given time, it 1s evident that-— 

The blood-pressure will remain constant when these quan- 
tities remain equal to each other. 

It will rise when— 

(a) More blood is pumped in by the heart. 
(b) When less flows out throuvh the arterioles in a given 
time. 

It will fall— 

(a) When less is pumped in by the heart; or, 
(b) More flows out through the arterioles; or, to look at 1¢ 
another way :— 


more active. Blood-pressure rises. 
Heart 
less » falls. 


dilate z ss falls. 


The heart may throw more blood into the arteries, either by 
pulsating more rapidly, or by pulsating more vigorously aud 
more completely, so that at each contraction a larger amount of 
blood is expelled. But increased activity ean only affect the 
blood-pressure so long as there is a free supply of blood entering 
the heart. If there exist any obstruction to its entrance the 
increased cardiac action will have no effect. Hence obstruction 
of the pulmonary circulation will also lower the blood-pressure. 
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The causes of alteration in the blood-pressure may be tabulated 
as follows :— 


Blood-Pressure 


May be raised— May be lowered — 

1. By the heart beating 1. By the heart beating 
more quickly. more slowly. 

2. By the heart beating 2. By the heart beating 
more vigorously and more less vigorously and completely, 
completely, and sending more and sending less blood into the 
blood into the aorta at cach aorta at each beat. 
beat. 3. By dilatation of the 

8. By contraction of the arterioles, allowing the blood 
arterioles, retaining the blood to flow more quickly into the 
in the arterial system. veins. 


4. By deficient supply of 
hlond to the left ventricle, as 
from contraction of the pul- 
monary vessels, or obstruction 
to the passage of blood through 
them, or from stagnation of 

| blood in the large veins, e.g., 
| in shock. 


The influences on the pressure exerted by (a) the number of 
beats, and (Lb) by the amount of blood sent out by the heart at 
each beat, to a certain extent, though by no means completely, 
counteract cach other; for, when the heart is beating quickly, 
it has not time to fill completely, and so sends out little blood 
at each beat: but, when beating slowly, it becomes quite full 
during each diastole, and sends out a larger quantity of blood 
at each contraction. 

It is evident that the amount of blood which the heart can 
send into the arteries at cach beat will depend also upon the 
completeness with which the ventricle relaxes during diastole. 
If the relaxation be incomplete very little blood will enter the 
ventricle, and thus a drug which increases the contractile power 
of the heart may, by unnecessarily prolonging the systole, lower 
the blood-pressure as much as a drug which paralyses the heart 
and prevents the ventricle from expelling its contents. 


Relation of Pulse-rate and Arterioles to Blood-pressure. 


Although we are unable, from the mere fact that the blood- 
pressure rises or falls after the administration of a drug, to say 
whether the result is due to the action of the drug on the heart 
or on the arterioles, yet we can come to some general conclusion 
regarding its mode of action by comparing the alterations - 


272 PHARMACOLOGY AND THERAPEUTICS. = [sxor. 1. 


it has produced in the blood-pressure with those which occur in 
the pulse-rate. For in the normal condition of an animal, when 
all the nerves are intact, a rise in the blood-pressure renders the 
pulse slow by increasing the normal tone of the vagus centre in 
the medulla, and a fall of blood-pressure quickens the pulse by 
diminishing the tone. This mechanism tends in the normal 
animal to keep the blood-pressure more or less constant. 

We find, therefore, that when alterations in blood-pressure 
and pulse-rate are depicted graphically, so that a rise in one 
curve indicates a rise in blood-pressure, and a rise in the other 





Fia, 87.—Diagram of @ pulse and blood-pressure curve, where the alterations are due at first to the 
action of a on the heart, as in the case of atropine. The unbroken line indicates the blond- 
and dotted line the pulse. Afterthe injection shown by the vertical tine the vagus 
paralysed, the pulse becomes very rapid, and the biood-preavure rises. At a the vaso-motor 
centre becomes paralysed, the arterioles dilate, and the pressure falls, Prom a to 6 the action 
of the heart continues nearly uniform, notwithstanding the fai! in blood-pressure, but at 4 the 
heart begins to become peralysed, and the pulse-rate 4nd blood-pressure both continue to fall 
steadily till death. 
indicates quickening of the pulse, the two curves run in oppo- 
site directions if the alteration in blood-pressure is due to the 
arterioles, but they run parallel when the alteration is due to 
the heart (Fig. 87). Thus, if the vagi be cut, we find that the 
pulse-rate rises, and in consequence of this the blood-pressure also 
rises. Here the alteration in pressure is due to the heart, and 
the two curves are therefore parallel. If the vagi be irritated the 
pulse-rate falls, and in consequence of this the blood-pressure also 
falls. Here again the alteration is due to the heart, and the two 


curves are parallel. 





Fig. #8.—Diagram of pulse and tiood-pressure curves, where th: alterations are due at first to the 
of a drug on the arterioies, The anbroken line indica’ es the blood-pressure, the dotted 
line pulse. oer line fodicates the time of injection of the polson. This 
a iene at contraction =. arterioles and oo iew of bic This 
stimulates the vagte roota, causes slowness of the palse, At 4 the vagus becomes paralysed, 
the pules becomes quick, and the preseare rises stit! higher between 4 and 8. Att the vane 
motor centre becomes paralysed, the artericion dilate, at] the pressure falla, notwithstanding 
the rapidity of the pulse, Ate the heart iteelf begins to be paralysed, ita beate become slow, 
and both palse aad prewure fail steadily tili death, 


If, on the other hand, the arterioles are made to contract the 


pressure rises, but the increased pressure stimulates the vagus 
roots in the medulla and the pulse-rate falls, so that the curves 


MUUme of mercury. 
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run in opposite directions. If the arterioles dilate the pressure 
falls, aad the vagus tone being lessened the pulse-rate rises; 80 


the curves are again in opposite directions (Fig. 88). 

An example of this is seen in the accompanying curve (Fig. 89), 
which illustrates the action of erythrophlaum—a substance similar 
in action to digitalis—on the circulation. After the injection of 
the drug the vessels contract, and the blood-pressure consequently 
rises and produces some slowness of the pulse. In a little while 
the vagus becomes paralysed, the pulse becomes quicker, and 





Fig. 89.--Curve of the j ulse and bi od-pressure in a cat after division of the spinal cord at the atlas 
and injection of erythrophiaum. (From a paper by Branton and Pys, . Trans, voi, 167.) 


the pressure rises still further. Ata later stage the heart be- 
comes slow, apparently from the action of the drug upon it, and 
the blood-pressure then falls again. At first then, where the 
alteration of pressure depends upon the state of the vessels, we 
have the two curves running in opposite directions, but when 
the alterations depend upon the condition of the heart we have 
them running parallel.’ It will be noticed that in the latter part 
of the curve, although the blood-pressure and the pulse sink 


' Although the rise in blood-pressure which accompanies that of the pulse ig 
party due to the heart, it is very probable that the contraction of the arterioles 
w caused the rise at first is not only continuing but increasing. 


“sptoces 194 O] es1ng 
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together, they do not sink quite parallel; the pulse falling very 
‘rapidly and the blood-pressure very slowly. From this fact we 
may conclude that the arterioles are still contracted, and this 
affords an illustration of another way in which we judge of the 
effect of drugs upon the arterioles. This conclusion would not 
be warranted by the data contained in Fig. 89 alone. For the 
slowness with which the blood-pressure falls in this experiment 
might possibly be due to the heart beating more perfectly, at the 
same time that it begins to beat more slowly. An examination 
of the original tracings of the blood-pressure shows that this is 
not the case and that the beats of the heart became feeble at the 
same time that they became slow. | 

The mutual regulating power of the pulse and blood-pressure 
only exists when the vagi are working normally. If they should 
be paralysed, either hy section or by the action of a drug, in- 
creased arterial pressure will no longer slow the pulse; it may 
even quicken it, and therefore the pulse-rate and blood-pressure 
may, in such a condition, run parallel even though the increased 
pressure should be dependent upon alterations in the arterioles. 

But if the vagi are not paralysed, and we find on comparing 
the curves of blood-pressure and pulse-rate that they run parallel, 
@ fall in the blood-pressure and slowness of pulse occurring 
together, or a rise in pressure and quickness of pulse accom- 
panying each other, we may conclude that the alterations in 
such a case are due to changes in the action of the heart. 

If, however, we find that the curves run in opposite directions, 
the pressure rising and the pulse falling, it is highly probable 
that the rise is due to contraction of the arterioles, and that the 
fall of the pulse is caused by the rise of pressure acting as a 
stimulus to the vagus roots. This is, however, not quite certain, 
as it might be due to the action of the drug upon the vagus, and 
the proper method of ascertaining this would be that employed 
by Ludwig, of allowing a quantity of blood to flow out into a 
bladder connected with a blood-vessel, so that the pressure 
should fall. If the pulse still continued slow in spite of the fall 
of pressure, it would be evident that the slowness was due to the 
action of the drug upon the vagus, and not to indirect action 
through the blood-pressure. By employing a bladder in this 
manner the blood can be quickly introduced again into the 
vessels after the effect of its withdrawal has been ascertained. 

We not unfrequently find that, owing to the action of a drug 
the pulse, which become slow during the rise of the blood- 
pressure, suddenly becomes very rapid notwithstanding that the 
pressure continues high. This is usually due to paralysis of the 
vagus-ends in the heart, and, when this occurs, the correctness 
of the conclusion which we draw from the occurrence may be 
ascertained by stimulating the vagus in the neck by a faradaic 
current, and seeing whether any slowing or stoppage of the heart 


ona. X1.] ACTION OF DRUGS ON THE CIRCULATION. 275 


occurs. Frequently we find that after the pulse has become 
quick from paralysis of the vagus, the pressure which the quick 
pulse had raised begins to fall again from paralysis of the 
arterioles. The pulse may continue quick and weak almost till 
death and then cease suddenly, or it may become gradually slow 
as well as weak from paralysis of the heart itself. 

Effect of the Arterioles on Pulse-curves.—The influence of 
the arterioles upon the blood-pressure in a living animal can be 
to a great extent ascertained by the rapidity or slowness of the 
fall of the blood-pressure during the diastole of the heart. When 
the heart is beating slowly the diastole may be long enough to 
show distinctly the curve which the blood-pressure describes dur- 
ing its descent ; but if the heart is beating quickly the diastole 
may be so short that this curve cannot be exactly obtained. Itis 
then necessary to prolong the diastole artificially by stimulation 
of the vagi. 

The reason why the part which the arterioles play in main- 
taining the blood-pressure can be ascertained by the way in 
which it falls during cardiac diastole, natural or artificial, is that 
in the healthy heart the aortic valves close during the diastole so 
as to separate the aorta completely from the ventricle. 

In considering the blood-pressure during the diastole, we may 
therefore disregard the heart entirely, and look upon the aorta 
and its branches as an elongated elastic bag closed at its cardiac 
end, but open at its capillary end. This bag is distended with 
blood, which in consequence of the elastic pressure exerted upon 
it by the arterial walls tends to flow out into the veins. The 
rate at which it does this will depend— 

1st, on the elastic pressure or arterial tension; and, 

2ndly, on the size or degree of contraction of the arterioles or 
capillaries. 

If we connect a manometer with this elongated bag as in 
Fig. 90, and place on the mercurial column a float by which its 





Pa fe ue See SO ek a ok ee one 
height can be recorded on a revolving cylinder, it is evident that 
the pressure-curve will fall more quickly to zero when the capil- 
laries are dilated, and more slowly when they are contracted. 
With capillaries of the same size, the rate of flow will vary 


< 3 
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with the arterial pressure. If the pressure be high the curve 
will fall more rapidly than when it is low, for the greater blood- 
pressure will drive the blood more rapidly through the open 
arterioles. If we find that with a normal pressure the pressure- 
curve falls more slowly than usual during the diastole, we may 
conclude that the arterioles are contracted; and if we find that 
the fall is slower, notwithstanding that the pressure is higher 
than usual, the proof that the arterioles are contracted is so 
much the stronger. 

This is what Meyer and I! observed in the case of digitalis, 
where we found, as in the accompanying figure (Fig. 91), that 
the fall of the blood-pressure during the cardiac diastole in a 
dog is much slower after than before the injection of digitalis 
into the circulation. 

In observations of this sort it must always be borne in mind 
that a great difference exists between the vessels of the intestines 





Pro. 91.—Tracing showing the blood-pressure and form of the pnise-wave before and after the in- 
jection of digitalis in the dog. e thin line shows the bag dihsseier before, and the thick 
one after, the injection. The curve sinks more slowly after the injection, notwithstanding the 
greater pressure in the vessels. 


on the one hand, and those of the muscles on the other. The 
former are readily controlled by the vaso-motor centre, and 
when this is stimulated they contract greatly. Those of the 
muscles appear to be but slightly influenced by the vaso-motor 
centre, so that when if 1s stimulated they hardly contract at all, 
and indeed the flow of blood through them becomes accelerated 
on account of the contraction of the vessels elsewhere. When 
the vaso-motor centre is stimulated at the same time that the 
vagus is irritated, the blood-pressure appears to fall nearly as 
quickly as when the vagus alone is irritated. It seems possible, 
however, that this result may be really due to some extent to 
actual dilatation of the vessels in the muscles, for stimulation of 
the motor nerves of muscle appears to produce a vaso-dilating 
effect on their blood-vessels (Gaskell and others). 

The want of power of the vaso-motor centre over the vessels 





’ Branton and Meyer, Journal of Anatomy and Physiology, vol. vii. 1872, p. 184. 
The experiments described in the paper were performed in °° ~~ 
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-of the muscles is probably of considerable pathological import- 
ance. John Hunter! noticed, when he was bleeding a lady from 
@ vein in the arm, that the blood, which previously had been 
dark and venous, became bright scarlet, like arterial blood, when 
she fainted, and remained so during the continuance of the faint. 
This seems to indicate that during syncope, although the super- 
ficial vessels are empty and contracted, the arterioles of the 
et ag are dilated like those of an actively secreting salivary 

land. 
If we find, then, that after the injection of a drug the blood- 
pressure remains constantly high, during stoppage of the heart, 
we may conclude that the vessels of the muscles are contracted 
as well as those of the intestine. Such a condition occurs after 
the injection both of digitalin and of erythrophleum, in which 
the pressure sometimes remains high for many seconds, or even 
for a minute or more, after the heart has finally ceased to beat 
(Fig. 89). 


Investigation of the Action of Drugs on the Arterioles. 


The arterioles become contracted by the action of the involun- 
tary muscular fibre contained in their walls; they dilate partly 
by their own elasticity and partly by the pressure of fluid within 
them. 

The capillaries also appear to have the power of contraction. 
Both arterioles and capillaries are induced to contract by the 
effect upon them of the nerves which pass to them from vaso- 
motor centres. The blood-vessels may also dilate actively from 
irritation of vaso-inhibitory nerves. The exact mode of action 
of these nerves is not ascertained; they are generally looked 
upon as entirely separate from vaso-motor, but it seems not im- 
probable that here also the difference between vaso-motor and 
vaso-inhibitory nerves is a mere question of relation, and some 
nerves produce contraction and dilatation according to the point 
where they are stimulated. Thus Dastre and Morat have found 
‘that the cervical sympathetic, which produces contraction of the 
vessels in the rabbit’s ear when irritated between the ear and the 
first thoracic ganglion, causes dilatation instead of censtriction 
when it is irritated at a point below the ganglion, in which case 
ae stimulus has to pass through the ganglion before it reaches 
the ear. 

In considering the action of drugs on the vessels, we have, 
therefore, to examine— 


1. Their direct effect unpon— 
a. The contractile walls of the vessels themselves with their 
a, muscular fibres, 
b, motor ganglia ; 


» John Hunter's works, edited by Palmer, 1837, vol. iii. p. 91. 
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B. Nerve-fibres 
a, vaso-motor, 
b, vaso-dilating ; 
co. Nerve-centres 
a, vaso-motor, 
b, vaso-dilating. 


9. Their reflex effect on the nerve-centres just mentioned. 

There are two modes of estimating the contraction of the 
arterioles: Ist, by direct observation and measurement under the 
microscope ; ond, by ascertaining the quantity of blood or other 
fluid which will pass through them in a given time. 

Each of these methods may be used in several ways, accord- 
ing as we wish to ascertain the action of a drug—lst, on the 
contractile walls of the vessels alone; 2nd, on the walls together 
with the vascular nerves but without the nerve-centres ; and 8rd, 
on the vessels in connection with the nerve-centres. 

The method of direct observation of the arterioles may 
be practised in either frogs or mammals. 

The part of the frog usually selected is the web, the mesen- 
tery, the mylo-hyoid muscle, the tongue, or the lung. The parts 
usually observed in mammals are the wing of the bat and the 
ear of the rabbit! “~ 

In observing the effect of various conditions on the lung, it 
is necessary to intlate it. This is easily done by means of a 
small cannula with a bulging end which is tied into the larynx. 
Over the other end is slipped a small piece of india-rubber 
tubing, and by clamping this after the lung has been inflated, 
the escape of air is prevented. 

An apparatus for this purpose is described by Holmgren.” 
The accompanying engraving (Fig. 92) shows one which I used 
in 1870 for the purpose of investigating the action of heat and 
cold upon the lung.? 

By means of the india-rubber ball I directed upon the lung 
a stream of air which was previously passed either through hot 
water or through iced water. The pulmonary capillaries, when 
treated in this way, contract under the influence of cold by one- 
third of their diameter. McKendrick, Coats, and Newman, in 
an investigation on the action of angsthetics on the pulmonary 
circulation, found that chloroform, ethidene, and ether, all stop 
the pulmonary circulation, the sisi of chloroform being greatest 
and that of ether least.‘ 

In observing the effects of — on the vessels alone, it is 
necessary to destroy the influence of the nerve-centres over them. 


' For observing the vessels of the rabbit's ear one of Briicke’s lenses is very 
convenient. It resembles a telescopg in its construction, but has a very short focus. 

* Ludwig's Festgabe. 

* British Medial Journal, Feb. 18, 1875, p. 204. 

* Ibid. Dec. 18, 1880 
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This is usually done in a frog by destroying the brain and spinal 
cord. In the rabbit’s ear it is done by dividing as far as possible 
all the nerves going to one'ear, then injecting the drug into the 
general circulation and comparing its effect upon the two ears. 
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Fu, 92.—Apparatus for ascertaining the effect of heat and cold on the vessels af the frog’s Jungs. 
A, & piece of cork to which the frog is fastened, fs laid on &, the stage of u microscope, and 
attached if Aras india-rabber strap,c. D is asmall ring of cork covered witha thin circle of ginas. 
& ix the inflated frog’s lang. visa tube by which a current of air can be directed on the frog’s 
Jung. It is held in position by a piece of wire, a, which can be bent to any position, 1 tsa flask 
containing ice and water. wu, a flask containing hot water. K is athree-way stopcock, by which 
a current of air may be sent from the spray-prodneer, L and x, through either 1 or 4 at will, and 
thus cold or hot air may be applied alternately to the lung. 


It is evident, however, that such experiments are not free from 
fallacy, because in them the circulation is dependent on the 
condition of the heart as well as that of the vessels; and both of 
these may be affected by the drug. 

A better plan, therefore, is to obviate this fallacy by keeping 
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up the circulation artificially, either in the body of the frog, or 
in the ear of the rabbit. 

A method of maintaining artificial circulation in the rabbit's 
ear while the calibre of the vessels is being measured was in- 
vented by Ludwig, and described by me in the British Medtcal 
Journal, 1871. 

In the frog artificial circulation is kept up by putting a 
cannula into the aorta, and another into the vena cava or abdo- 
minal vein after destruction of the brain and spinal cord. The 
aortic cannula is connected with two funnels or bottles, such as 
are used for artificial circulation through the intestine (p. $82). 
These contain either a saline solution or a mixture of saline solu- 
tion with defibrinated blood. To one of them the drug is added. 
The circulation can be rendered quicker or slower at will, by in- 
creasing the pressure under which the fluid flows into the aorta. 
A suitable part of the frog is then put under the microscope, and 
the vessels measured while unpoisoned blood flows through them. 
The poisoned blood is then allowed to circulate under exactly the 
same conditions of pressure and the vessels are measured again. 
By this method of observation Gaskell ascertained that very 
dilute alkalies cause great contraction of the vessels, 80 as some- 
times almost entirely to occlude them and arrest any flow of 
blood through them. Dilute acids counteract this effect and 
cause the vessels again to dilate. 

Cash and I have observed that, in addition to this action, 
dilute acids have a tendency to increase the exudation of fluid 
from the vessels and produce cedema of surrounding tissues. 

In many experiments which have been made on the action of 
drugs on the blood-vessels by direct microscopic measurement of 
their size, before and after the application of the drug, no ac- 
count has been taken of the effect which the application of the 
drug may produce by its local irritating action on the nerves or 
tissues of the part to which it is applied, and by its reflex action 
through the nerves, quite independently of any special action 
which it may have on the vessels. Thus, irritation by the appli- 
cation of alcohol, either alone or as a solvent in tinctures, or by 
a strong saline solution, has an effect similar to that of simple 
irritation by pressure or scratching, and usually causes tempo- 
rary contraction, followed by dilatation of the capillaries. This 
contraction may be more or less prolonged, according to the 
strength of the irritant which is applied. Unless these condi- 
tions are taken into account, observations on the effect of drugs 
applied locally to the web, mesentery, or tongue, are very un- 
satisfactory and generally worthless. 

Perhaps a somewhat better result may be obtained by in- 
jecting the drug into the lymph-sac of a frog, and then observing 
the web. But here also we have the same difficulty, because the 
sensory nerves of the lymph-sac being irritated, reflex stimulation 
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of the vaso-motor centre and consequent contraction of the vessels 
may be induced. 

Method of Measurement by Rate of Flow. — Another 
method of ascertaining the effect of drugs on the vessels is to 
measure the amount which flows out of them in a given time. 
‘This method may be employed either in the frog or in the higher 
animals. The method of employing it in the frog is to destroy 
the brain and spinal cord, and tie one cannula into the heart or 
aortic bulb, and another into the inferior vena cava. The aortic 
cannula is connected with a reservoir containing saline solution, or 
defibrinated blood, which can be made to pass into the aorta and 
circulate through the vessels at any desired pressure by simply 
raising or lowering the reservoir ; the fluid flows out through the 
‘cannula in the vena cava, and the quantity is registered upon a 
revolving cylinder. 

By this method Cash and I have found that potassium 
-chloride, contrary to our expectation, causes great contraction 
of the vessels; that barium and calcium and strontium do so 
also, but to a less extent. The instrument used for this purpose 
consists of a light lever, one end of which is depressed each time 
that a drop falls upon it. Anelectric circuit is thus broken, and 
the fall of each drop is readily recorded by means of an electro- 
magnetic marker ; at the same time the pressure under which the 
circulation is going on is also recorded by means of a manometer. 
Slowing of the flow indicates of course contraction of the vessels, 
and acceleration indicates dilatation of the vessels. 

The general results of our experiments with several metallic 
salts are shown in the accompanying table. Most of the drugs 
experimented on cause contraction of the blood-vessels, but we 
are unable at present to arrange them in the exact order of their 
strength of action. 


Lithium causes slight contraction. Iron causes slow contraction. 
Potassium (very dilute solutions) causes Copper ,, powerful 

dilatation. Zinc 

Ditto (solutions of z;) causes con- Tin 

traction. Cadmium slight 
Barium causes rapid contraction, Nickel i 
‘Calcium » gradual ‘i Cobalt 6 
Strontium ,, gradual os Platinum ,, powerful but none 


Magnesium ,, slight is produced by solutions weaker than 
Aluminium (much diluted) has no effect. 0° 
a per cent. needed to produce any 
ect. 


In experiments made by such methods as that just described 
‘we reduce the problem of the action of drugs on the blood-vessels 
to a very simple form, although we have still to distinguish 
whether the drug acts directly on the contractile walls of the 
blood-vessel or on the nervous elements contained in them. 
There is at present no means of absolutely separating those two 
factors, but it is probable that the nerves die sooner than the 
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muscular fibres,.and that if the experiments are carried on for 
some time the effect of the drug is chiefly, if not entirely, exerted 
upon the muscular fibres. This is probably the explanation of 
the different effects of chloral on the vessels of the kidnéy observed 
by Ludwig and Mosso (p. 283). 

In experiments on the flow of blood through the vessels of 
warm-blooded animals, the circulation is kept up in much the 
same way as in the frog. The blood may be used cold, or may 
be kept at the temperature of the body. The cannula is usually 
inserted either into the artery supplying an organ such as the 
kidney, or supplying a single muscle, or it may be put into the 
descending aorta, so that the blood passes through the whole of 
both lower extremities. The flow is measured by the rate at 
which the blood issues from the corresponding vein. 

This method we owe to Ludwig, who, along with his pupil 
Mosso, made a number of experiments on the circulation through 
thekidney. The conclusions arrived at were :—that venous blood 
causes contraction, and oxygenated blood, dilatation of the ves- 
sels; but the dilatation which richly oxygenated blood, circulating 
after venous blood, causes in the vessels is only temporary, and 
they soon return to their normal calibre. Mosso’s experiments 
have been repeated by Severini, who used the lung instead of the 
kidneys. He finds that the alternate circulation of oxygenated 
and of venous blood acts in the manner described by Mosso, 
but that when oxygenated blood is passed through steadily the 
vessels contract and the flow through them is diminished; venous 
blood, on the contrary, when circulated for a length of time causes 
the vessels to dilate and the flow through them to increase. The 
action of venous blood upon the arterioles appears indeed to be 
similar to its action upon other tissues. A small or moderate 
quantity of carbonic acid acts as a stimulus and causes contrac- 
tion, but great interference with the natural process of oxidation 
produces paralysis. 

Nicotine, in the proportion of 1 in 10,000, causes contraction 
of the vessels ; but this is also temporary. One per cent., on 
the contrary, immediately causes dilatation. 

Atropine has a very powerful action; but this differs com- 
pletely according to the dose. One part in 100,000 causes tem- 
porary contraction of the vessels, which soon passes off. One 
in 10,000 causes contraction, which, instead of returning simply 
to the normal, passes into dilatation, and then returns to the 
normal, One in 5,000 has a similar action, but instead of the 
dilatation passing away, and the vessels returning to their normal 
size, the dilatation persists, and the kidney soon dies. 

Chloral causes the vessels to contract and then-to dilate; but 
besides this it has a peculiar action, either increasing rhythmical 

contraction and dilatation of the vessels, when such movements 
are already present, or inducing them when they areabsent. It 
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only acts upon the vessels when the blood contains oxygen; and 
when the blood is saturated with carbonic acid, it has no action 
on them at all. Its action is also altered by the condition of the 
kidney. When this organ has been kept for twenty-four hours 
in a cool place, its vessels still retain their irritability ; but small 
doses of chloral, instead of causing contraction followed by dila- 
tation, only produce contraction, and a much larger dose is 
required to produce dilatation. This alteration is due to a 
change in the vessels—either in their muscular walls, or more 
probably in the ends of the vaso-motor nerves—and not to any 
change in the blood; for it occurs when serum instead of blood 
is passed through the kidneys. When the kidney is dead, chloral 
mixed with the blood, instead of increasing the rapidity of the 
current as in the living organ, or leaving it unaltered, as one 
would expect, greatly diminishes it. Chloral also alters the effect 
of artificial stimulation of the kidney. Faradaic currents or in- 
duction-shocks do not seem to affect the normal vessels, but 
constant currents cause dilatation, which continues while the 
currents are passing and diminishes after they cease. When 
chloral is added to the circulating blood, however, the vessels 
contract during the passage of the current instead of dilating, 
and dilate slightly after the current has ceased. When the 
chloral has acted so far upon the vessels as to dilate them greatly, 
the constant current causes no alteration while it 1s passing, but, 
after it ceases, dilatation increases still further. 


Action of Drugs on Vaso-motor and Vaso-dilating Nerves. 


The effect which irritation of the vascular nerves produces 
in the living body is also altered by the aetion of drugs. This 
effect is of two kinds—vaso-motor or vaso-contracting, and vaso- 
dilating. Fibres, having these two different actions on the vessels 
of a part, appear frequently to run together in the same nerve- 
trunk, so that sometimes we get dilatation, at other times con- 
traction of the vessels on irritation of a nerve, and not unfre- 
quently we get contraction followed by dilatation. Such fibres, 
however, are not contained in equal proportions in different 
nerve-trunks. The splanchnics, for example, chiefly contain 
vaso-motor fibres, so that irritation of these nerves causes great 
contraction of the vessels in the intestine, and a rise of blood- 
pressure. The motor nerves of the muscles, on the contrary, 
appear to contain chiefly vaso-inhibitory fibres, so that stimulation 
of the nerve causes dilatation of the vessels'in the muscle to 
which it is distributed. Similarly, irritation of nerves distri- 
buted to glands usually causes dilatation of the vessels in them. 
The chorda tympani affords a marked example of this, though 
the same thing is noticed also in the case of the sweat-glands in 
the foot on irritation of the sciatic nerve. 
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Most of these vaso-motor or vaso-inhibitory nerves can be 
stimulated reflexly by irritation of a sensory nerve, as well as 
directly by irritants applied to the nerves themselves. 

We are not acquainted with many drugs which have the 
power of paralysing the ends of the vaso-motor nerves in the 
vessels apart from an action upon the contractile walls of the 
vessels, or the central nervous system. Arsenic, however, appears 
to be a drug of this kind, and in acute poisoning by arsenic 
Bohm has observed that neither irritation of the splanchnic 
nerves nor of the medulla raises the pressure in the way lit 
usually does. From this effect Bohm concludes that the motor 
nerves contained in the splanchnics are paralysed, but some other 
observers have not obtained similar results. Hay has found that 
potash has a similar action. The method is not free from fallacy, 
for it is obvious that if the vessels in the intestine should happen 
to be already contracted either from the effect of a drug upon 
them or from any other cause, neither stimulation of the splanch- 
nics nor of the medulla can have any further effect upon them 
or on the blood-pressure through them. For when the vessels of 
the intestine are contracted the blood pours into the veins from 
the aortic system, through the arterioles and capillaries of the 
voluntary muscles, and these are only to a very slight extent under 
the control of the vaso-motor centre in the medulia. Irritation 
of it will therefore have little effect on the general blood-pressure 
when the arterioles of the intestine are already contracted, and 
irritation of the splanchnics is also prevented from having much 
effect. 

It seems probable that curare and poisons which, like it, not 
only paralyse the ends of the motor nerves, but also the ends of 
the vagus in the heart, also paralyse vaso-motor nerves, though 
larger doses are required for this purpose. 

Vaso-dilating fibres appear also to be paralysed by curare, 
for irritation of the motor nerve of a muscle does not cause 
dilatation ' of the vessels in a muscle of an animal deeply poi- 
soned by curare. Stimulation of the spinal cord produces con- 
traction of the vessels of the penis instead of erection in an 
animal poisoned by curare,? and stimulation of the chorda tym- 
pani does not cause the same amount of dilatation in a poisoned 
as in @ non-poisoned animal, even when the dose of curare is 
small? §mall doses of curare, however, and even large doses 
of onan do not appear to paralyse the vaso-dilating nerves of 
muscles. 

In some experiments which I made on the chorda tympani, I 
got a different result from the usual one in an animal thoroughly 
under the influence of opium. The vessels appeared to contract 


> Gaskell, Journ. of Physiol. 1878-9, vol. i. p. 273. 
, ’ vol. vii. p. 67. 
2 V. Frey, Ludwig’s Arbeiten, 1876, p. 98. 
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instead of dilating on irritation of the chorda tympani, so that 
instead of the blood gushing out of the vein, it flowed slowly, 
drop by drop. 

Action of other parts on the Blood-pressure.— It has 
already been mentioned that the blood-pressure rises during 
muscular exertion, as, for example, during the struggles of an 
animal. The cause of this has not been definitely ascertained, 
but it is probably, to a great extent, due to the flow of blood 
through the muscles being mechanically obstructed by the con- 
traction of the muscular fibres and to a more rapid action of the 
heart. 

The flow of blood through those organs which consist of in- 
voluntary muscles, e.g. the intestine, may be also obstructed. 

When physostigmine is given to an animal, the blood-pressure 
is sometimes noticed to rise considerably, and this rise of pres- 
sure was at first attributed to contraction of the arterioles. 
According to Yon Bezold and Gotz, however, this is due, to a 
great extent, not to the contraction of the arterioles themselves, 
but to mechanical obstruction of the intestinal vessels by the 
tetanic contraction of the muscular walls of the intestine.! 

Reflex Contraction of Vessels.—Experiments on the out- 
flow of blood from divided vessels, while the nervous system is 
intact, are sometimes made on frogs for the purpose of ascer- 
taining the direct effect of drugs on the arterioles themselves ; 
but this method is faulty, for the alterations consequent on the 
injection of the drug may be simply due to its local irritant 
action producing reflex contraction. 

Such experiments are usually made by snipping off the toe 
of a frog, then injecting the drug into the lymph-sac and observ- 
ing how many drops of blood exude in a given time from the toe 
before and after the injection. 

It is obvious that if no change occur in the heart, and the 
openings of the divided vessels do not become obstructed by clots 
or otherwise, these experiments may give some indication re- 
garding the contraction of the vessels; but the results are not 
trustworthy unless we can ascertain the condition of the heart. 
A modification of this experiment enables us to some extent to 
do this. The end of a toe on each foot having been snipped off, 
the nerve in one leg is divided and then the drug is injected into 
the lymph-sac. If it be then found that the flow of blood from 
the foot, whose vaso-motor supply has been destroyed by division 
cf the nerve, continues unchanged or is even increased after the 
injection of the drug, while that from the other foot is diminished, 
we may conclude that the diminution is due to contraction of 
the vessels caused by the injection of the drug. 

But it is incorrect to assume, as has sometimes been done, 





2 Centralblatt f. d. med. Wiss., April 6, 1867, p. 284. 
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that this contraction is due to any specific action of the drug, 
either upon the muscular walls of the blood-vessels or upon the 
vaso-motor centre. There is herea fallacy similar to that already 
mentioned in respect to direct observation of the size of blood- 
vessels. Any irritation of a sensory nerve by pinching, scratch- 
ing, heat, &c., may cause reflex stimulation of the vaso-motor 
centre and produce contraction of the vessels, and injection of 
strong saline solutions into the lymph-sac, having a local irritant 
action, will produce a similar effect. 

As an example of this fallacy we may mention certain experi- 
ments with bromide of potassium. In such experiments it was 
found that injections into the lymph-sac were followed by con- 
traction of the vessels of the toes, so that much less blood flowed 
after the injection. When the sciatic nerve was divided on one 
side the flow was not lessened but rather increased in the corre- 
sponding foot, at the same time that it was much diminished on 

e other side where the nerve was intact. This result clearly 
shows that after the injection the vessels in one foot contracted, 
and that this contraction was due to the effect of the injection on 
the vaso-motor centre, inasmuch as it did not occur in the foot 
whose vessels had been withdrawn from the influence of this 
centre by division of the nerves. From this fact the conclusion 
has been drawn that bromide of potassium has a special power 
of contracting blood-vessels generally, and on this conclusion 
theories of its action upon the nervous system have been based. 
Such theories, however, rest on a very untrustworthy foundation; 
for though contraction of the vessels no doubt followed the in- 
jection of a strong solution of bromide into the lymph-sac, this 
contraction was probably not at all due to any specific action of 
the bromide, but only to the reflex stimulation of the vaso-motor 
centre caused by its local irritant action at the place of applica- 
tion. If introduced in a dilute solution into the mouth instead 
of in a concentrated form into the lymph-sac, this local irritant 
action would be absent and probably no contraction of the blood- 
vessels would be produced. 

Action of Drugs on Reflex Contraction of Vessels.— 
Irritation of a sensory nerve usually produces reflex stimulation 
of the vaso-motor centre and consequent contraction of the ves- 
sels and rise in the blood-pressure both in the frog and higher 
animals. The chief vaso-motor centre is situated in the medulla 
oblongata, but it is probable that there are many subsidiary 
centres throughout the body. It is probable also that these 
vary in strength and in the amount of independent action they 
possess in different animals. When the influence.of the chief 
vaso-motor centre upon the body is destroyed by section of the 
spinal cord just below the medulla, the vessels dilate and the 
blood-pressure falls greatly. This is, however, not always the 
case, for in some dogs I have noticed that after section of the 
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medulla, the blood-pressure remained so high that I was under 
the impression that the cord had been imperfectly divided, yet 
after death examination of the cord showed that section was 
‘complete. 

The vaso-motor centre is paralysed by numerous drugs, 
especially in the final stages of their action, so that its ordinary 
tonic action is destroyed and the blood-pressure falls greatly. 
Its action of responding to a reflex stimulation is also abolished, 
and irritation of a sensory nerve no longer raises the pressure. 
The tonic and reflex action of the centre do not always appear 
to be effected pari passu,—chloral, for example, appearing to 
have @ greater power to diminish its reflex action than its tone, 
so that stimulation of a sensory nerve has little or no effect even 
when the blood-pressure has not as yet fallen very low. Some- 
times, indeed, an opposite effect to the usual one may be pro- 
duced and the blood-pressure be lowered still further instead of 
raised by the stimulation. Alcohol also paralyses very markedly 
both the reflex power and the direct excitability of the vaso- 
motor centre, so that neither stimulation of a sensory nerve, nor 
even stimulation of the centre of suffocation, will raise the blood- 
pressure.! Both the normal tone and the reflex excitability of 
the vaso-motor centre are greatly increased by strychnine. The 
general blood-pressure greatly rises after the injection of this 
drug, and the effect of irritation of a sensory nerve upon it is 
increased. It has already been mentioned that in ordinary 
circumstances the subsidiary vaso-motor centres in the cord 
when separated from the medulla cannot of themselves maintain 
the blood-pressure. After the injection of strychnine, however, 
their action is so much increased that they may keep the blood- 
pressure at a high average and may also cause it to rise on 
irritation of a sensory nerve. 

Comparative Effect of the Heart and Vessels on Blood- 
pressure in different Animals.—The influence of these two 
factors—the heart and the vessels—on the blood-pressure varies 
in different animals, and under different conditions; and a 
number of the discrepancies observed by various investigators 
are probably due to this circumstance. Thus, in dogs the effect of 
the heart is very considerable, and when its beats are quickened 
by division of the vagi the pressure rises ; in rabbits, on the other 
hand, the heart, instead of working well under its power as in the 
dog, beats very rapidly in the normal condition, and when the 
vagi are divided the pressure does not rise much, although when 
they are stimulated the pressure falls both in the dog and in the 
rabbit. This different action of the vagus in the dog and rabbit 
is well seen when these animals are poisoned by atropine. This 
drug completely destroys the inhibitory action of the vagus on 





* Dogiel, Pftiger’s Archiv, 1874, Bd. viii. 
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the heart; and when the inhibitory power is completely removed 
we find that only a slight increase in the number of beats takes 
place in the rabbit, the pulse-rate rising one quarter: for ex- 
ample, perhaps from 100 to 125. In the dog, on the contrary, 
the pulse-rate will rise to three times, or even four times, what 
it was before. 

In man the effect of the vagus on the heart is intermediate 
between that of the rabbit and dog: so that if the normal pulse 
is between 70 and 80 in the minute, it rises to between 140 and 
180 when the vagus is paralysed by atropine (Von Bezold). 

This difference between the effect of the vagus on the heart 
alters the effect of drugs on the blood-pressure in different 
animals. 

The difference in the action of drugs on the dog and rabbit 
is well shown in the case of nitrite of amyl. If this be given 
by inhalation to a rabbit, the blood-pressure falls immediately 
and rapidly. If given to a dog the fall may be very slight, at 
least if a small quantity only is used. On counting the pulse in 
the dog we discover at once the cause of the apparent difference 
in the action of the drug on the two animals. Before inhalation 
the pulse of the dog was slow, but after inhalation its pulse 
became almost as quick as that of the rabbit. In both animals 
the nitrite causes dilatation of the vessels, but in the dog the 
heart begins to beat so much more rapidly than usual that it 
maintains the blood-pressure nearly at the normal, notwith- 
standing this dilatation; while the heart of the rabbit beats so 
quickly, normally, that it cannot maintain the pressure by 
increased rate of pulsation. If the vagi be cut in the dog, so 
that the heart beats rapidly like that of the rabbit before inhala- 
tion, the nitrite causes as sudden a fall as in the rabbit.! 

The numerous factors which have to be taken into considera- 
tion in regard to the blood-pressure, the action and the inter- 
action of different parts of the body upon one another, render 
it by no means easy to understand the effect of drugs on the 
circulation. The differences which we find in the action of drugs 
on different animals seem at first to make matters still worse ; 
but it is through these differences of action that we learn the 
exact mode in which the various factors of the circulation are 
affected by the drug. 

There are at least two other factors which must be borne in 
mind in relation to the difference between rabbits and dogs: 
these are (1) the much greater sensitivencss of the inhibitory 
nerves of the heart to reflex stimulation from the nose as well as 
to stimulation by venous blood, in the rabbit than in the dog; 
and (2) the proportionately much greater length of the intestinal 
tube in the rabbit, which causes the vessels of the intestines, on 





* Lauder Brunton, Journ. of Anat. and Physiol., Nov. 1870, p. 96. 
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account of their number, to exercise a greater action on the 
blood-pressure in it than in the dog. Thus, in the rabbit, a 
slightly irritating vapour will cause the animal to close its nos- 
trils; and almost immediately the vagus will be excited and the 
heart will stop. This stoppage is probably chiefly due to reflex 
action on the heart through the nasal nerves, though it may be 
partly due to accumulation of carbonic acid in the blood. When 
the spinal cord is divided in the rabbit just below the medulla, 
the pressure sinks enormously: in the dog it also sinks, but 
not to the same extent; and in some cases it sinks so little 
that it is almost impossible to believe that the cord has been 
divided, until examination after death shows that the section 
has really been completed. This effect may be partially due 
to the less power which the dilatation of the intestinal vessels, 
consequent upon the section, has in the dog. It may also, 
however, be partly due to greater development of extra-cranial 
vaso-motor centres in the spinal cord and elsewhere, than in the 
rabbit. 

Influence of Nerves on Blood-pressure.— Both the quick- 
ness of the heart’s beat and the contraction of the arteries are 
regulated by the nervous system ; and it is generally by their 
action on it that drugs alter the blood-pressure, though it must 
be constantly borne in mind that they may also do so by acting 
directly on the muscular walls of the heart and arteries them- 
selves. The parts of the nervous system chiefly concerned in 
regulating the circulation are : 

I. The motor cardiac ganglia which lie in the walls of the 
heart, and are under ordinary circumstances the cause of its 
rhythmical action. 

II. Inhibitory nerves, which render the heart’s action slow, 
and, if irritated very strongly, may stop its beating altogether, 
and produce quiescence in diastole. The inhibitory fibres have 
their origin or roots in the medulla, and proceed in the vagi to 
the heart. In probably all the higher animals they are normally 
in more or less constant action. In men and dogs they main- 
tain a well-marked action; and, after they are cut or paralysed, 
the heart beats in the dog three or four times as quickly, and in 
man twice as quickly, as before. In rabbits and cats they act 
less, and their division only makes the heart go one-half or one- 
fourth faster. In frogs they are not in constant action, so that 
their section does not usually quicken the beats of the heart in 
these animals. 

A drug may irritate them, and render the heart’s action 
slow— 

1. By acting directly on (a) their roots in the medulla, (6) 
their ends in the heart; 

2. Indirectly, through its action on other parts, producing 
(a) increased” blood-pressure, or (b) accumulation of carbonic 
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acid in the blood, both of which act as irritants to the vagus 
roots ; 

8. Reflexly, through irritation of sensory nerves, e.g. irrita- 
tion of the intestines; of the sympathetic nerve; of the depres- 
sor; or of certain afferent fibres im the vagus. Reflex irritation is 
only likely to be cansed by drugs having a powerful local action. 

Drugs may also paralyse the inhibitory, or the ends of in- 
hibitory, nerves in the heart, and thus quicken the heart. 

Inhibitory ganglia have been supposed to exist in the heart, 
and certain drugs, such as muscarine, are supposed to slow its 
pulsations by their action on these ganglia. They have been 
supposed to be distinct from the ends of the vagus (p. $13), 
although generally when the ends of inhibitory nerves in the 
heart are spoken of, the inhibitory ganglia are included in the 
term. 

Hil. Quickening Nerves.—These belong to the sympathetic 
system. They have their origin in the brain or medulla, pass 
down through the cervical part of the spinal cord to the last 
cervical and first dorsal ganglion (which in many animals are 
united), and thence through the third branch of the ganglion to 
the heart. Quickening fibres are said by some to run also in 
the cervical part of the sympathetic cord. In the frog the 
accelerating fibres pass from the spinal cord in the anterior root 
of the third nerve into the ganglion on the trunks of the glosso- 
pharyngeal and vagus and thence in the vagus trunk to the 
heart (Gaskell). Unlike the inhibitory nerves, the quickening 
nerves are not normally in constant action in mammals. 

The accelerating centres may be stimulated— 

1. By the direct action of drugs upon them. 

2. Indirectly by the drugs producing a diminution in the 
blood-pressure. Such a diminution acts as a stimulus to them. 





¥i0. 93.—Diagram to show the su 
A, accelerating fibres stems to | 
motor ganglis of the heart. Fina epee - @, from the 
Shek onus ot tee 42 Bly this dlagra all hypotheses fecucilin separate 
or e -m ig m y ; 
scale eect tase boa disregarded.) eS 


It is probable that accelerating fibres also pass to the cardiac 
. from the endocardium, for irritation of the interior of the 
heart, either mechanically or by the injection of irritating drugs 
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into it, causes acceleration. The supposed relationship of the 
various accelerating fibres to the cardiac ganglia is shown in the 
accompanying figure (Fig. 98). 

IV. Vaso-motor Nerves, which cause the smaller arteries, 
and probably also the capillaries, to contract. These belong to 
the sympathetic system; and the most important of them are 
contained in the splanchnics, which when stimulated produce 
contraction of the intestinal vessels. As these vessels can, under 
certain circumstances, hold a'l the blood in the body, the in- 
fluence of the splanchnics over the blood-pressure is very great ; 
and division of them can lower it, or stimulation of them increase 
it, very much. The intestine being much longer in herbivora 
than carnivora, the splanchnics have a greater influence over 
the blood-pressure in the former. The chief centre of the whole 
vaso-motor system seems to be in the medulla oblongata; and 
it is generally in constant action, keeping up a certain amount 
of contraction or tone in the vessels. There are also, however, 
subsidiary centres in the spinal cord, and possibly also in the 
ganglia of the sympathetic system. 

The activity of the vaso-motor centres may be increased 
(cf. p. 276), and the vessels made to contract— 

1. By direct irritation of these centres. 

2. By reflex irritation through (a) the cervical sympathetic, 
(b) the vagus, when the brain is intact, and the animal not nar- 
cotised, (c) sensory nerves, including the splanchnics themselves. 
When the medulla is separated from the rest of the body by 
dividing the spinal cord at the atlas, it can, of course, no longer 
exert any influence over the vessels; they consequently become 
dilated throughout the whole body, and the blood-pressure 
usually sinks very low. If the lower end of the divided cord be 
then irritated, the vaso-motor nerves which pass through it from 
the medulla to the body are stimulated, and the blood-pressure 
rises. 

It is probable that the peripheral ends of the vaso-motor 
nerves in the vessels themselves may be either stimulated or 
paralysed by the action of drugs conveyed to them by the general 
circulation. 

Y. Depressor nerves.—lIrritation of these nerves is con- 
ducted to the vaso-motor centres, and acts on them in such a 
way as to cause a reflex dilatation of the small vessels, either 
(1) generally throughout the whole body, or (2) locally in one 
particular part of it. 

1. The chief nerve which causes dilatation, especially affect- 
ing the intestinal vessels, is one which runs from the heart to 
the medulla, and is called, from its power of diminishing blood- 
pressure, the depressor nerve. Its fibres seem to be included in 
the vagus in the dog; but in the rabbit it generally runs separate 
from the heart to the level of the thyroid cartilage ;. here it 
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divides into two so-called roots, one root going to the superior 
laryngeal, and the other to the vagus nerve. These are generally 
called roots, though, as the nerve conveys impressions from the 
heart to the brain, they are, physiologically, really branches. 
There seem to be also depressor fibres in the vagus itself; but 
the vagus contains fibres of many kinds, and, among others, 
some which cause reflex contraction of the vessels and rise of 
blood-pressure—hence called pressor-fibres. The depressor-fibres 
of the vagus seem to act on the vaso-motor system through the 
medulla itself, while the pressor-fibres affect it through a centre 
in the brain, so that, when the brain is perfect, irritation of the 
central end of the vagus causes increased contraction of the 
vessels and raised blood-pressure; but, when the brain is re- 
moved or its functions abolished by opium, it causes dilatation 
of vessels and diminished pressure. 

2. When a sensory nerve is irritated, the action of the vaso- 
motor centre is suspended in the part supplied by the nerve, 
and in those which immediately adjoin it, so that their vessels 
become dilated, while at the same time contraction of the vessels 
in other parts of the body is produced. The blood-pressure is 
thus increased generally, and produces in the locally dilated 
vessels a very rapid stream of blood. This fact was first dis- 
covered, and its therapeutics indicated, by Ludwig and Lovén. 

The causes of alteration in blood-pressure as well as in the 
pulse-rate, will perhaps be more easily seen from the table on 
the next page. 

Action of the Heart on Blood-pressure.—I have already 
mentioned that we can to a certain extent ascertain whether a 
rise or fall in blood-pressure is due to the heart or arterioles, by 
comparing the pressure-curve with the pulse-curve (p. 271 et 
seq.). If they run parallel the effect may be attributed in great 
measure to the heart. 

But the effect of the heart on the blood-pressure is not so 
simple as that of the arterioles. In the case of the arterioles 
we have to consider only the rate at which the blood will flow 
through them when they are more or less contracted ; but in the 
case of the heart we have to consider not only the rapidity of 
its pulsations, but the amount of blood which is sent into the 
arterial system at each beat. We judge of the amount of blood 
chiefly by the extent to which the blood-pressure oscillates with 
each pulsation. A large quantity of blood will, as a rule, cause 
an extensive, and a small quantity only a slight oscillation. 
When the heart is beating slowly, so that it has time to fill 
completely during each diastole, the oscillations are large, and 
when it is beating quickly the oscillations are small. 


It is evident that although quick pulsations tend to raise the blood. 
pressure, they only do so up to & cestain point, as beyond that, the heart does 
not get properly and so sends but little blood into the sorta at each 
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beat. But the heart may sometimes be imperfectly filled even when it is 
beating slowly; this has been shown to occur in the case of the frog by 
Goltz. When a blow or two is struck on the intestines the veins dilate and 
the blood accumulates in them, so that the heart, which is also stopped at 
first, receives no blood when it does begin to beat again. It can therefore 
send none into the aorta, and the circulation remains completely arrested, 
although the heart is beating. ; : 

If the pulmonary capillaries also are contracted the left ventricle will 
receive little blood, and so will send little blood into the arteries, although 
the right ventricle may be much distended. This alpen to occur during 
poisoning with musecarine, which causes the lungs to become blanched,! the 
right ventricle distended, and the left ventricle and the arterial system empty: 
so that little blood flows from a wound.’ 


*) i= 


Fie. 94.—For description ride p. 263. 





It is difficult, however, to estimate precisely the quantity of blood sent 
into the arteries at each beat, and its relation to the rapidity of the pulse, so 
as to ascertain directly how much the rise or fall of bluod-pressure is due to 
the heart; and therefore this is sometimes estimated indirectly by ascertain- 
ing first how much of the effect of the drug on the blood-pressure 1s due to 
the arterioles, and then attributing to the heart what 1s not accounted for by 
their action. 

Sometimes also we may get useful information by compressing the abdo- 
minal aorta as near the diaphragm as possible before and after injection. We 
thus diminish so greatly the number of capillary outlets by which the blood 
may flow from the arteries into the veins that we greatly lessen, though we 
do not quite destroy, the effect of the arterioles on the blood-pressure. We 
can thus estimate more precisely the action of the heart upon 1t. 

Section of the spinal cord below the medulla oblongata, by destroying the 
effect of the vaso-motor centre upon the vessels, also aids us in estumating 
the action of the heart. 

Another method of ascertaining what share in alterations of the circula- 
tion locally is due to the heart and arterioles respectively, conaists in the 
combined use of the manometer and Ludwig’s stromuhr or Marey’s hemo. 
dromometer. The manometer shows the general blood-pressure while the 
hwmodromometer shows the rate of circulation in the particular artery 
experimented upon. If the rate of flow increases while the blood-pressure 
remains constant or sinks, It 18 evident that the arterioles of na eee ieers 
vascular district to which the artery is distributed have become dilated. If, 
on the other hand, the rate of circulation dimmishes while the pressure 
remains constant or rises, it is clear that the arterioles have become con- 
trac 

This method is only capable of being applied to large arteries such as the 
carotid or femoral. By placing the stromubr in the femoral roeee ogiel 
ard Kowalewsky fo ¢ during suffocation the rapidity of the blood-flow 
Serco aaa the pressure rose, showing that the peripheral vessels were 
contrac 





' Lauder Brunton, Brit. Med. Journ., Nov. 14, 1874, 
7 Schmiedeberg and Koppe, Das Muscarin, p. 57. 
“ """ "| dvohio, 1870, p. 489. 
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By the use of the stromuhr, Dogiel' has found that the rapidity of the 
flow of blood in the carotid is first increased and then diminished by alcohol, 
the greatest diminution occurring during complete narcosis. 


Effect of Drugs on the Pulse-rate.—The pulse-rate, 1.e. the 
rapidity of the heart’s beats, is chiefly regulated by the inhibitory 
fibres of the vagus, although it is affected also by accelerating 
fibres. In the frog the latter, excepting those which pass to the 
motor ganglia of the heart from the endocardium, also run mainly 
in the vagus, which is really the vago-sympathetic (Gaskell). In 
the higher animals they run chiefly through sympathetic channels, 
though to a slight extent also in the vagus. 

If we find that the administration of a drug quickens the 
pulse, we next try to discover the mode in which it has done so. 
A glance at the table (p. 293) will show that there are several 
ways in which acceleration may occur, though the most important 
is either paralysis of the vagus or, at least, cessation of its action. 
The usual stimulus to the vagus-roots in the medulla which calls 
the nerve into action 1s the pressure of blood within the medulla; 
when this is high the vagus-roots are stimulated, and the pulse 
becomes slow ; when the pressure is low, the stimulus 1s removed, 
and the pulse again becomes quick. Alterations in the blood- 
pressure will therefore alter the pulse, and drugs which affect the 
arterioles may quicken or slow the pulse-rate without any marked 
action of their own on the heart or vagus. This has already been 
mentioned when speaking of nitrite of amyl, which, by lowering 
the blood-pressure, and thus lessening the normal stimulus to the 
vagus-roots, greatly quickens the heart in the dog (p. 288). 

In order to ascertain whether irritation of the vagus has been 
caused reflexly or not, we may divide the nerves through which 
we may expect the reflex to have occurred, or we may abolish 
their action on the medulla to a great extent by the use of large 
doses of chloral. 


Action of Drugs on the Cardio-inhibitory Functions of 
the Vagus. 


When speaking in the following pages of the inhibitory action 
of the vagus on the heart I mean its power to affect the rhythm 
of the heart so as to render its pulsations slow or stop them en- 
tirely, and I do not include under the term inhibition, the power 
which the vagus also possesses of enfeebling the cardiac contrac- 
tions, unless when this is expressly stated. 

We distinguish between (a) stimulation of the vagus-roots by 
any cause whatever, and (0) stimulation of its ends in the heart? 


ri at ee Bee lt NL 











' Pfliger's Archiv, 1874, vol. viii., p. 606. 
3 We use the term vague-ends here for the sake of convenient distinotion between 
the central cardio-inhibitory sheer in the medulla ses er and the peripheral 


one in the heart. A fuller tion of the peripheral o-inhibi tus 
will be given further on. ad ne eee 
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by dividing both vagi. Sometimes we inject the drug first, and 
see whether any slowing of the heart which it has produced dis- 
appears on section, or we may divide them before injecting the 
drug, and see whether any change, either in the way of slowing 
or acceleration, occurs after the injection. If the effect of a drug 
in slowing the heart is removed by dividing the vagi, we conclude 
that its action has been exerted on the vagus-roots: if it should 
still persist after their division, we conclude that it has acted on 
the vagus-ends in the heart or on the heart itself. 

Thus aconitine,' veratrine,? erythrophlwum,? and probably all 
members of the digitalis‘ group stimulate the vagus-roots, 80 
that the slowing of the pulse they produce is much lessened or 
completely abolished by section of the vagi, and takes place to a 
much less extent when the vagi are divided before the injection. 
That the slowing does not always completely disappear after 
section of the vagi, or is not always completely prevented by 
their previous section, is due to the fact that most of these drugs 
have also an action either on the ends of the vagus in the heart, 
or on the nervous mechanism or muscular fibre of the heart itself. 
Nicotine resembles the substances already mentioned in so far that 
the slowing which it would otherwise produce is somewhat less- 
ened by section of the vagi, but only to a slight extent, its action 
being chiefly exerted on the peripheral cardio-inhibitory system.” 
Physostigmine chiefly affects the heart itself, and so the slowing 
of the pulse it causes is not abolished by section of the vagi.® 

Reflex Stimulation of the Vagus.—The vagus-centre may 
be also stimulated reflexly, and slowing or stoppage of the heart 
produced by irritation of sensory nerves. This stimulation occurs 
most readily through the nasal, dental, or other branches of the 
fifth nerve, the nucleus of which is closely connected with that 
of the vagus, or through the sensory branches of the vagus itself, 
but it may also be induced through almost any sensory, and 
some sympathetic nerves, if the stimulus be strong. 

The vagus-centre .in rabbits appears to be very readily 
stimulated through the nasal nerves, for the application of any 
strong vapour such as ammoni or chloroform to the nose not 
only induces closure of the nostrils and stoppage of respiration, 
but also complete arrest of the heart's pulsations. It appears 
also to be very sensitive to venous blood. Stoppage of the heart 
may occur in man from irritation of a sensory nerve, even under 
‘Gee Vide Dissertation on Acontline under Bihm's direction, by C. Ewers, Dorpat, 

* Von Bezold and Hirt, Wurs iol. _ i. p. 108. 
* Brunton and Pye, Phil. fee i er 
* Traube and others. 
* Traube, Med. Centralety. 1662 and 1868, No. 9; Centralblatt f. d. med. Wiss. 
maar ietay aud eae agp testa a Wies., 1 oA ie 
, Trans. . Soc. of Edinburg , Teprint, 
Hecutrs ode Hortach. AGM / Gop, Pach a Flore Els pak. 
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chloroform anssthesia, and indeed I believe that in excision of 
the eyeball the heart usually misses one beat at the moment the 
nerves are divided. 

In dogs, stoppage of the heart and death may occur from 
irritation of the stomach, even when complete anzsthesia has 
been produced by chloroform. Some years ago, when making 
a gastric fistula in a dog, the animal, which was in a state of 
profound anesthesia from chloroform, suddenly died when the 
stomach was laid hold of with forceps. This occurred in a second 
case just as the cannula was being introduced. On mentioning 
the subject to Professor Schiff, he informed me that he had 
had several cases of a similar sort when using chloroform as an 
anesthetic, but had none after he began to use ether instead. 
I found also on using ether that no further death occurred. 

Causes of Quickened Pulse.—If, instead of causing a slow- 
ness of the pulse, the drug produces quickening, it may be due 
to paralysis of the vagi, to stimulation of the accelerating nerves, 
or to direct action on the heart itself. We ascertain whether the 
drug has paralysed the ends of the vagus in the heart by inject- 
ing it, and then irritating the vagi in the neck by a faradaic 
current. If we find that we are no longer able to slow or stop 
the heart by stimulation of the vagi, we conclude that the drug 
has paralysed these nerves. This action is well-marked in the 
case of atropine. 


Action of Drugs on Vagus-roots.— We may wish to know, however, 
what the action of the drug has been on the vagus-roots, and it is evident 
that if the ends in the heart are paralysed, no action on the vagus-centre 
could alter the pulsations of the heart any more than nervous stimuli pro- 
ceeding from the cord could move the legs of an animal poisoned by curare, 
Nor can we separate the vagus-centre from the heart by ligature of the 
vessels so readily as one isolates the frog's leg. It can be done no doubt by 
tying the carotid and vertebral arteries and keeping up an artificial stream 
of blood through the head. Instead of this, however, the simpler method is 
generally adopted of injecting the sol to be tested into the carotid artery, 50 
that it will reach the vagus-centre before it gets to the heart, instead of 
injecting it as nsual into the subcutaneous tissue or veins, whence it will be 
carried to the heart before it can reach the vagus-centre. 

By experimenting in this way it is shown that atropine stimulates the 
vagus-roots so that when injected into the carotid it causes slowing of the 
heart's action. When it has passed through the cerebral vessels, and returns 
with the blood to the heart it yses the ends of the vagus in the heart, 
and therefore the pulse again becomes very rapid, notwithstanding the con- 
tinued stimulation of the vagus-roots. 

We cannot always conclude with certainty that a drug has excited the 
vagus-roots merely because it has caused the pulse to become slower and has 
had no action after the vagi have been divided, for it is possible that the ter- 
minations of the vagus in the heart may be rendered more sensitive than 
usual by a drug, so that they may respond to a slighter stimulus than usual 
or with  abpeked energy to a normal stimulus. Such an action appears to be 
exerted by physostigmine, which in a certain stage of poisoning renders the 

more excitable, so that when irritated in the neck by a faradaic current 
a alighter stimulus suffices to atop the heart after the administration of the 
drug than before. 
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Action on Accelerating Werves.— We ascertain whether a drug has a 
stimulating action on the accelerating nerves of the heart by cutting both 
vagi and then injecting the drug. If it quickens the heart still further, we 
assume that it does so by stimulation of the accelerating nerves. This 
experiment, however, does not enable us to decide whether the stimulation 
has affected the accelerating nerves passing to the cardiac ganglia from the 
central nervous system or those passing from the endocardium. 

Stimulating Effect of Asphyxial Blood on the Medulla.—In order to 
prevent fallacies arising from stimulation of the vagus-roots by an asphyxial 
condition of the blood due to the action of the drug upon respiration, it is 
usual to maintain artificial respiration through a cannula placed in the 
trachea. This acts perfectly well in some cases, but if the drug should cause 
violent convulsive actions it may prevent the movements of the thorax 
occurring regularly, and therefore it 18 sometimes necessary to paralyse them 
by means of curare. 

Moreover, it must be remembered that prolonged stoppage of the heart 
itself will allow the blood in the medulla to become venous and will thus 
irritate the vagus-roots. Prolonged arrest of the heart, therefore, tends by 
this action to prolong it still further, and functional inactivity tends to pass 
into death. is mechanism would render every intermission of the pulse 
very ous were it not that the same venous condition of the blood 
which stimulates the vagus-roots stimulates also the vaso-motor centre and 
the respiratory centre. The vaso-motor centre by contracting the arterioles 
maintains the blood-pressure during the prolonged diastole, and excitation of 
the respiratory centre tends to restore the arterial character of the blood. 
The venous condition of the blood also stimulates accelerating centres in the 


medulla (Dastre and Morat). 


Stimulation of the Heart by increased Blood-pressure.— 
It has already been mentioned that increased blood-pressure 
usually renders the beats of the heart slower by the stimulating 
action it exerts on the vagus-roots. When the vagi are divided, 
however, its effect is usually quite different, and a rise in blood- 
pressuge after division of the vagi renders the pulse quicker 
instead of slower, at least generally. Am opposite result has been 
found by Marey in the heart of the tortoise, where increased 
pressure rendered the beats slower. Thereason of the difference 
observed between the mammalian heart and that of the tortoise 
is probably due to the different development of the nervous and 
muscular structures. The tortoise heart acts more like a single 
simple muscle, and the more resistance it has to overcome the 
more slowly does it work. 

In the mammalian heart the increased pressure appears to 
stimulate the nerves, so that the more resistance it has to over- 
come the more quickly does it work—that is, if the vagi have 
been cut. The sensibility of the nervous system in the heart to 
increased pressure appears to be diminished by atropine, for Schiff! 
has found that a quantity of this poison slightly larger than will 
dilate the pupil lessens the sensibility of the heart to changes in 
blood-pressure so much that the pressure may be first increased 
to three times the normal and then diminished to one-half, or even 
one-third, without any change in the pulse-rate being produced. 


4 La Nasione, 1872, No. 285. 
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Such an observation suggests that atropine would be usefal in 
lessening pain or palpitation of the heart in persons with high 
blood-pressure or suffering from the effects of cardiac strain con- 
sequent on violent muscular exertion. I have tried it in such 
cases sometimes with apparently great benefit, at other times 
with little result. The cases of failure may, however, have been 
due to the remedy not being pushed far enough, as in them the 
pupil was not markedly dilated. 

Palpitation.—In what I have just said regarding the effect 
of blood-pressure on the heart I have spoken of the total work, 
including in it both the rapidity of pulsation and the amount of 
work done by each beat. This is, perhaps, fair enough; but at 
the same time we must not forget that there is a distinction be- 
tween the total amount of work done and the nature of the indi- 
vidual contraction, either in the heart of tortoises or mammals, 
or in voluntary muscles. Both voluntary muscles and the heart 
tend to contract rapidly if they have little resistance to overcome. 
In patients suffering from anemia and debility, where the blood- 
pressure is low and the resistance to the ventricular contractions 
is consequently small, they are apt to take place with great quick- 
ness, giving rise to a short flapping first sound and « short but 
unsustained apex-beat, while the patient complains of much pal- 
pitation. In such cases increased blood-pressure will tend to 
lessen the palpitation, and digitalis, which contracts the vessels, 
will be useful; iron also is serviceable by increasing the nutrition 
of the circulatory apparatus of the body generally. The low 
blood-pressure, however, while it increases the tendency to pal- 
pitation, is not the only factor, and is usually accompanied by a 
tendency to disturbance of the cardiac innervation, which is to be 
met by sedatives such as the bromides, or by remedies directed to 
the stomach or other organs from which the disturbing stimulus 
may proceed. 


The Heart of the Frog. 


This is a very convenient object on which to study the action of drugs. 
Their effects upon it are somewhat, though not absolutely, the same as their 
effects on the mammalian heart; and the frog’s heart being simpler in its 
construction it is easier to analyze the exact mode in which drugs act upon 
it. The frog's heart consists of three chambers, one ventricle and two auri- 
cles. But in addition to these, there is what might almost be called a fourth 
chamber, the venous sinus or sac into which the ven cav@ open. 

There are three ven® cav#®, two superior and one inferior, which open 
a venous sinus. - ee . — sce 

e venous sinus itself opens into the right auricle, the opening bei 
covered during the auricular avaible by a small fold which acta as a valve. 

The left auricle receives the pulmonary veins and discharges into the 
single ventricle the arterial blood which enters it from them, while the right 
sac does the — lage — ae ~ tepid from the sinus. 

e septum between the auricles ends inferiorly in two triangular flaps, 
which act as valves between the auricles and ventricle, 


800 PHARMACOLOGY AND THERAPEUTIOS.  [sxor. 1. 


From the ventricle issues the common aorta, or aortic bulb, which has at 
its origin from the ventricle a spiral valve to prevent the return of the blood. 
The two auricles beat together, and the aortic bulb and ventricle usually beat 
together, though the bulb is capable of independent pulsation. 


Left auricle and pulmonary veins 

Superior vensz cave and vagi nerves. 
Venous sinus and Remak’s ganglion. 
Inferior vena cava. 


Ventricle. 


Aortic bulb a 
Bidder's ganglia 


Pig. 95.— Diagram of the frog‘s heart. 


The usual rhythm is the following: first the venous sinus, next the 
auricles, then the ventricle and bulb. 

The tions of the venous sinus and ventricle alternate with those of 
the auricle. The heart continues to pulsate rhythmically after it has been 
completely removed from the body, so that the motor power of ie Assen 
contraction is evidently contained within itself. Its rhythm is, however, 
regulated by the vagi nerves. These pass along behind the two superior 
cave to the junction of the venous sinus with the auricle. At this spot, or 





Fig. 90.—View of the auricular septum in the frog (seen from the left side). The nerves are stained 
with ommic acid. is the posterior, and #’ the anterior cardiac nerve; {is « horizontal portion 
of thal etter nerve ; 5 ie the posterior, and Y ler : 
Scnvlac fra Ma Losees & Auueests gtalale; Azhs 
. . from his Legons d' Anatomie gindrale, Année 


—_a 


lien irgodlgsiches between the os cave and the pulmonary veins, 
ey anastomose to form a single or dou ion, or a plexus containing 
ganglionic cells, sometimes known as Mena a ae ion. io hence two 
nerves pass down in the auricular septum, to the base of the ventricle, where 
they end in two ganglia, known as Bidder's ganglia (Fig. 96). These are 
situated at the junction of the wall of the ventricle with the two valvular flaps 
in which the septum ends. They are connected with one another by fibres 
which run transversely, nearly in line with the suriculo-ventricular groove. 

The posterior or dorsal nerve comes chiefly from the left vagus; and the 
anterior or ventral from the right vagus. 

Both of these nerves grow thicker as they pass down towards Bidder's 
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lia from the presence in them of numerous ganglionic cells; they also 
send off several branches to the auricle. 

The ventricle itself has not been shown to contain either nerve-fibres or 
ganglionic cells, excepting just at its base, where Bidder’s ganglia already 
mentioned are situated, and where branches from them proceed to the 
ventricle. 


Action of Drugs on the Heart of the Frog. 


The effect of drugs may be observed by simply destroying the brain, 
exposing the heart, and either injecting the drug subcutaneously, or into the 
dorsal lymph-sac, or even laying it upon the heart itself. Changes in the rate 
of the pulse and in the mode of contraction of the different cavities of the 
heart are thus readily observed. By exposure and irritation of the vagi the 
effect of drugs upon their action can also be observed. Even when com- 
pletely excised, the heart of the frog continues to pulsate for a length of 
time, and the action of heat, cold, and poisons upon it can be readily demon- 
strated. A simple apparatus for this purpose is shown in Fig. 97. 





Fra, 97.~Lnstrament for showing the action of heat and cold an‘ of poisons on the frog's heart. It 
conmste of a picce of tin plate or gines three or four inches long and two or three wide, at one 
end of which an ordinary cork out equare is fastened with sealing-wax {n such a manner that it 
projecta half an inch or more beyond the edge of the plate. This serves as a peters to a little 


wooden lever about three inches Jong, a quarter of an inch broad, and one-eighth of an inch 
thick. A pin is passed through a hole in the centre of this lever, and rans into the cork, ao that 
the lever swings freely about upon it as ons pivot. The easiest way of making a hole of the 
proper size is aimply to heat the pin red hot, and then to burn a hole in the lever with it. To 

revent the lever from siding slong the pin, a minate piece of cardboard is put at each side of 

t, and olled to prevent friction. A long, fine bonnet-straw, or section of one, is then fastened 
by sealing-wax to one end of the lever, and to the other end of the straw a round piece of white 
paper, cut to the size of a shilling or half-crown, according to convenience, is also fixed by a 
drop of sealing-wax. The pin, which acts asa pivot, should be just sufficiently beyond the edge 
of the plate to allow the lever to move freely, and the lever itacif should Hie flat upon the plate, 
Ite weight, too, increased as it is by the straw and paper flag, would now be too great for the 
heart to lift, and so it must be counterpoised. This tv readily done by clasping a pair of bulldog 
forcepa on the otherend. By altering the position of the forceps the weight of the lever can be 
regulated with great nicety. If the forceps are drawn back as atc, the flag is more than counter- 
balanced, and does not rest on the heart at all, while the position a brings the centre of gravity 
of the forceps in front of the pivot, and increases the pressure of the lever on the heart. The 
jeolated frog's heart is laid under the lever near the pivot, and as it beats the lever oscillates 
upwards and downwards. When used for demonstrating the action af poisons the wooden lever 
ahould be covered with seallng-wax, so as to allow every particle of the poison to be washed off 
it, and thus prevent any portion from being left behind and interfering with a futare experi- 
ment. By attaching « small point to the end of the straw in place of the paper flag, tracings 
may be taken upon amoked paper fixed on a revolving cylinder. 


The fact that heat accelerates and cold retards the pulsations 
of the heart is one of fundamental importance, both in regard to 
a right understanding of the quick pulse, which is one of the most 
prominent symptoms of fever, and to a correct knowledge of the 
proper treatment to apply when the heart's action is failing. 

t may be shown with the apparatus just described by placing 
& piece of ice under the tin plate. The pulsations will becoine 
slower and slower, and if the room be not too warm the heart may 
stand completely still in diastole. On removing the ice from the 
plate the pulsations of the heart become quicker. If a spirit-lamp 
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be now held at some distance below it the heart beats quicker and 
quicker as the heat increases, until at last it stands still in heat- 
tetanus. On again cooling it by the ice, its pulsations recommence. 





Fig. 9%.—Tadwig and Ovste tog-beart apparstun 4 is a reservoir for serum. a stopcock to 
Ta comer mm b,4 


osed by @ clip, ¢ slioe ofthe ackanael of serum. 6, s fine pen, Sosting on the marcary 
heart. J, a sealed gines tubs passed throug cath 3 pe - Saad ion 
¥, a escond holder to support a. ri mand GAN wong 

skin to cover the heart and prevent drying. The vagus nerve is 1 
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At first they are quick, but they gradually become slower and 
slower. On again applying the spirit-lamp they become quicker, 
and by raising the temperature sufficiently the heat-tetanus is 
converted into heat-rigor. In this condition no application of 
cold has the slightest effect in restoring pulsation. 

Not only the effects of heat and cold, but the effect of 
separating the venous sinus or the auricles from the ventricle can 
readily be shown with this apparatus, as well as the action of 
various poisons. The best for the purpose of class demonstration 
is muscarine. A drop of saline solution containing a little of the 
alkaloid being placed on the heart, it ceases to beat entirely. If 
a drop of atropine solution be now added the beats recommence. 
I have seen them do so on one occasion after they had entirely 
ceased for four hours. 


For the purpose of observing alterations in the strength of the cardiac 
pulsations as well as their rhythm, s convenient piece of apparatus is the one 
devised by Ludwig and used under his directions by Coats (Fig. 98). 

One objection to this apparatus as shown in the engraving is, that the 
blood does not circulate freely through the heart, but this can be overcome 
by closing the tube at F only partially instead of completely, and according 
to the amount of closure the pressure under which the heart works may be 
regulated. Or the tube F may be lengthened and made to empty itself into 
the reservoir a. The abi under which the heart works may be regulated 
by the height at which the tube is allowed to discharge. 

Another apparatus is that used by Williams in his researches on digitalin 
(Fig. 99).! It consists of a Y-shaped cannula whose stem is divided by a 


, == Valve with att 






Fiask containing 
nutrient fluid — 


Valve opening 


towards heart ----- “at 7 i 
Heart Nee TN REET Se © & 
Valve opening a | 
from heart 
Fig. 99.—Diagram of Williams’s apparatus for investigating the action of drugs 


on the heart of the frog. 


longitudinal septum into two halves, each of which is continuous with the fork 
on its own side. The stem is inserted through the sorta into the ventricle of 
the heart, which is kept moist by being dipped in a vessel containing serum or 
a dilute saline solution. One fork of the Y 1s connected with a flask containing 
blood-serum or other nutritive fluid, and the other with a manometer. By 
means of valves these fluida are made to flow only in one direction. These 
valves consist of a piece of glass tubing with a slit on one side; over this slit 
is loosely tied a piece of thin membrane (gold-beater's akin) which covers about 
three-quarters of the circumference of the tube. This membrane allows fluid 
to pass readily out of the tube from within outwards, but not from without 
inwards, any external pressure causing the membrane to become tightly 
applied to the slit and to close it. 


' Arch. f. exp. Path. u. Pharm., Bd. xiii. p. 1. 
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A very useful form of apparatus for investigating the action of drugs 
on the frog’s heart and on the effect of the vagus upon it is made by com- 
pars. the valves in Williams's apparatus with the apparatus of Ludwig and 

The apex (as the lower two-thirds of the ventricle is com- 
monly called) contains, as has been mentioned, no nerves, and 
when separated from the rest, either by cutting or by tight liga- 
ture, usually lies perfectly quiet without contracting. When 
irritated by a single induced shock, it answers by a single con- 
traction, just like any other muscular fibre. 

But though the muscular fibres contained in the apex cease 
to contract rhythmically, when the nervous stimulus usually 
supplied by Bidder’s ganglia is removed, they still retain a ten- 
dency to rhythmical contraction ; and when subjected to a con- 
stant stimulus of another kind they again commence to pulsate. 
This is seen when the apex is stimulated by supplying it with 
oxygenated blood through a cannula under pressure (the pressure 
supplying the necessary stimulus), or by passing through it a 
constant or interrupted current, or by adding a trace of del- 
phinine to the nutritive fluid with which it is supplied. This 
phenomenon is similar to that which occurs in the bells of 
meduse already described (p. 110), which cease to contract rhyth- 
mically when their marginal ganglia are removed, but recom- 
mence when an additional stimulus is applied to the bell itself, 
by putting it into acidulated water. 

A curious point has been made out by Bowditch regarding 
the excitability of the heart-apex. It has already been men- 
tioned that the amount of contraction of voluntary muscle varies 
with the intensity of the stimulus, and that this 1s also the case 
with the reflex contraction produced by irritation of sensory 
nerves. The apex when fed with serum usually stands still for 
a long time before it begins to beat, but when in this condition 
may be made to contract by the application of an induction 
shock. The difference between the reaction of an ordinary 
striated muscle and of the apex to such a shock is, that the 
heart, instead of responding by a strong or weak contraction to 
a strong or weak stimulus, either does not contract at all or con- 
tracts with as much force as it can exert. The weakest stimulus 
which will act at all and the strongest have thus exactly the same 
action, or, in other words, a minimum is also a maximum stimu- 
lus. This condition does not correspond to that which obtains 
in the normal striated muscle when stimulated either directly or 
reflexly. We find, however, a corresponding condition in the 
reflex contraction of the muscle produced by stimulation of 
sensory nerves in an animal poisoned by strychnine (p. 181). 
We noted, however, in discussing the action of strychnine on the 





» Harnack and Hoffmann, Arch. f. exp. Path. u. Pharm., Bd. xvii. p. 169. 
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-8pinal cord, that, just after exhaustion had occurred from a 
spasm, strong and weak stimuli produced strong and weak con- 
tractions in the muscle. A somewhat similar condition appears 
to occur in the heart, for Mays has noticed that, when the apex 
is supplied with blood which has stood three or four days instead 
of with fresh blood, strong and weak stimuli produce strong 
and weak contractions.! 

It is obvious that, although the contractions of voluntary 
muscle on reflex stimulation may be analogous to the contrac- 
tions of the apex, yet, in the former case, the alterations occur 


in the nervous centres, while in the apex the changes occur in 
the muscular substance. 


Action of Drugs on the Muscular Substance of the Heart. 


Since the lower two-thirds of the ventricle or apex, as it is 
usually termed, contains no nerves, it forms a convenient object 
for ascertaining the action of drugs upon the muscular substance 
of the heart itself and has been much used for this purpose. 


Tube for allow- 
ing escape of 
fluld from the 
heart 


wereeove 






_...rabe for con- 
necting with 
manometer, 

Tube for the 

{ntroduction 

of fluid .. __— Bné for intro- 
duction into 
the heart. 


Fro. 100.—Perfusion cannula, with the anterior part removed so as to show the septum. 


The apparatus usually employed (Fig. 100) consists of a small cannula 
introduced into the ventricle, which is attached to it by a ligature tightly tied 
round it at the junction of its upper third with its lower two-thirds. The 
interior of the cannula is divided into two by a septum which runs longi- 
tudinally, and the one half is connected with a flask containing the nutritive 
fluid with which it is to be supplied, and the other with a small mercurial 
manometer provided with a float to register its oscillations upon a revolving 
cylinder. 


At first the nutritive fluid is supplied pure to the apex, and 
after a normal tracing has been obtained the substance to be 
investigated is added to it. 

When saline solution, a °65 per cent. solution of NaCl, is 
employed, the apex usually stops in diastole for a period varying 
from a few minutes to an hour and a half. It then begins to 
pulsate (Fig. 101, a), getting gradually weaker and weaker (Fig. 
101, b and c), and finally stops in diastole. When the heart is 
in this condition its pulsations may be restored by the addition 


: Separat-Abdk. « a. da. Verkandl. d. physiol. Geselisch. su Berlin, Jan. 13, 1883, 


3086 PIIARMACOLOGY AND THERAPEUTICS. — [sxor. 1. 


to the chloride of sodium solution of 1 to 10 per cent. of blood, or 

of serum, or of a solution of the ashes of serum. : 
Minute quantities of several poisons such as delphinine or 

quinine, or a mixture of atropine and muscarine, also restore the 


b ¢ 


Fic. 101.—After Ringer. Tracings showing the effect of simple NaCl eolution in weakening the 
pulsations of the apex of the frog's heart. The tracing a was taken eooa after the blood was 
replaced by NaCi solution ; 6, after a longer period, anid after a still longer time. 





rhythmical pulsations after they have ceased in a heart-apex 
supplied with NaCl solution. A minute quantity of Na,CO, or 
"005 per cent. of NaHO restores or increases the beats for a time '; 
afterwards the pulsations become again weaker and the heart 
stops a second time, but it stops in systole and not in diastole. 
Ringer has made the remarkable discovery that’ when the 
saline solution is made with ordinary tap-water the beats become 
prolonged, but the addition of a trace of potash causes them at 
once to assume their normal character, and a frog’s heart may 
be kept beating for hours together with saline solution made in 
this way and containing a trace of potash, although the saline 
solution never does this when made with distilled water. The 





Pio, 102.—After Rinyer. Shows the effect produced apon the beat of the frog's heart fed with NaCl 
ee by aaa of a trace of calcium chivride, The bests in this case are induced by an 
uction shoc. 


addition of a minute trace of calcium salt to distilled water pro- 
duces the same effect as tap-water—the contractions become 
larger and longer (Fig. 102). When potash is then added, the 
length of the contractions becomes diminished to the normal 
without their strength becoming affected, and thus a pure saline 
solution made with distilled water and with the addition of 
minute traces of calcium and potassium will keep the heart 
beating perfectly for hours together. 

Dilute alkalies added to the saline solution have been shown 
by Gaskell to cause a tonic contraction of the muscular fibre of 
the apex, so that it may gradually cease to beat. This con- 
traction may occur whether the apex is pulsating or not. If it 
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’ Gaule, Archiv f. Anat. u. Phys., 1878, p. 295. 
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remains at rest, a manometer connected with it simply shows a 
gradual rise in the mercury until the contraction of the apex is 
complete. If it is beating, the duration of full contraction at 
each systole becomes longer, and relaxation during diastole less 
complete, until no diastolic relaxation occurs and the ventricle 
remains perfectly still in a condition of complete contraction. 

Dilute acids have an opposite action to dilute alkalies, and 
when very dilute acid, e.g. lactic acid, is mixed with the saline 
solution, it produces a condition of complete relaxation. 

Instead of increasing the duration of the systole like alkalies, 
acids first shorten it and then render it less and less powerful, 
until contractions cease altogether and the ventricle remains at 
rest in diastole. 

Dilute acids and alkalies counteract each other’s effects on 
the heart, so that after the beats have been very much lowered 
in force by acids, an alkali will first restore it to its original con- 
dition, and then produce its own characteristic effect. The sub- 
sequent application of an acid will undo the effect of the alkah, 
again weakening the beats and again producing dilatation instead 
of contraction.' 

The three alkalies, potash, soda, and ammonia, have all a 
somewhat similar tendency to increase the tonic contraction of 
the ventricle. When large doses are given they tend to para- 
lyse the muscle, so that it again dilates after a period of tonic 
contraction. The paralysing action of potash is much more 
powerful, and manifests itself much sooner than that of the 
other two. 

The excitability of the muscular fibre is also altered by alkalies. 
Soda and ammonia increase it, so that a faradaic stimulus ap- 
plied to the ventricle has much more effect after the application 
of soda and ammonia than before. Potash has a different effect 
and diminishes the excitability of the ventricle, although some- 
times the diminution may be preceded by a stage of increased 
excitability.? 

A number of poisons act on the muscular fibre of the ventricle 
like alkalies, others act like acids. 

Antiarine, digitalin, helleborin, veratrine, physostigmine, 
barium, and probably all the substances belonging to the digitalin 
group, act like alkalies. 

Muscarine ® acts like an acid, and so apparently do also pilo- 
carpine,‘ saponine,’ and apomorphine. 

Neutral double salts of copper, chloral, iodal, and other 
members of the chloral group,‘ are probably to be classed along 


Gaskell, Journ. of Physiol., vol. ili. p. 48. 
Ringer, Jbsd., vol. iii. p. 198. 
Gaskell, Journ. of Physiol., vol. iii. p. 61. 


Tbid., op. cit. 
Schmiedeberg, Ludwig's Festgabe, p. 127. 
Harnack, Archiv f. exp. Path. u. Phorm., Bd. xvii. p. ' 
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with salts of potassium, first exciting and then paralysing the: 
cardiac muscle. 

In classifying cardiac poisons, when we say that some act 
like acids and others like alkalies, it must be borne in mind that 
the action though similar is not identical. Although the actions 
may be generally like one another, they may vary very consider- 
ably even in kind, and they certainly vary enormously in degree. 
Thus the action of barium and veratrine may be very similar, but 
veratrine is much the more powerful. We find a similar condition 
in other structures. Thus iodide of ammonium and curarine 
both paralyse the ends of motor nerves, but an enormously 
larger amount of the former is required to produce the effect. 

That there is considerable similarity in kind, however, be- 
tween the action of the vegetable alkaloids and inorganic salts is 
shown by the fact that the action of veratrine may be neutralised 
by potassium chloride.! 

The irritability of the heart is preserved for very different 
lengths of time in different gases. Thus Castell? found that the 
frog’s heart continued to beat in oxygen for 12 hours, in nitrogen 
for 1 hour, in hydrogen for 1} hour, in carbonic acid for 10 
minutes, in nitrous oxide for 5 or 6 minutes, in carbonic oxide for 
40 minutes, and in chlorine for 2 minutes. 


Differences between the Heart-Apex and the Heart. 


When the heart is tied on to a cannula in the same way as 
the apex, by a ligature round the auricles or even the sinus, so 
that, instead of containing no ganglia at all, it contains either 
Bidder’s or Bidder’s and Remak’s ganglia, it also remains motion- 





Fia. 103.—Diagram to show the differ: noe in the mode of experimenting with the heart and with the 
apex alone. In a the apex alone is attached to the cannula. In b the heart, consisting of 
ventricle and auricles, or of the venous sinus also, is attached to the cannula. 

less in the same way as the apex when supplied with chloride of 

sodium solution, but its rhythmical power is restored by the 

addition of defibrinated blood, of serum, of solution of the ashes 
of serum, by a trace of Na,CO,, or still better by the addition of 

‘005 per cent. of NaHO and a trace of peptone or serum-albumin. 

When supplied with pure serum, it does not beat regularly, 
but its pulsations occur in groups separated by long intervals 

(Fig. 104).2 When a little hemoglobin or blood is added to the 





! Ringer, Practitioner, vol. xxx. p. 17. 
7 Hermann's Handb. d. Phys., iv. 1, p. 357. 
? Luciani, Ludwig's Arbeiten, 1872, p. 120. 
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serum, this grouping disappears, and the pulsations become 


regular.! 
When the heart has been supplied with hemoglobin or blood 
and is beating regularly, the addition of a little veratrine causes 





Fig. 104.—Periodio rhythm of the heart, the pulsations occurring in groups separated 
by intervals of complete quiescence, 


the groups to appear, and a similar effect is produced if the 
blood is not renewed, but allowed to remain in the heart till it 
becomes venous.? 


This periodic stage does not occur immediately after the heart has been 
tied on the cannula and supplied with serum. It is preceded by an initial 
stage, in which the beats are at first very quick, then slow, and these are 
separated by long pauses. Next comes the periodic stage in which the 
groups occur. It is succeeded by the stage of crisis in which the groups are 
replaced by single pulsations slower and smaller than the normal. 

Atropine and nicotine do not prevent the occurrence of groups. Both of 
them make the groups longer and the pauses shorter. Atropine, however, 
even in small doses, soon kills the heart before it even enters on the stage ot 
crisis. Nicotine, on the other hand, shortens the pauses, and rapidly induces 
the stage of crisis without destroying the energy of the heart, which is quite 
as great after poisoning by nicotine as in the normal condition. 

Moderate doses of muscarine make the pulsations smaller and slower, the 
groups shorter, and the pauses longer. Sometimes the heart becomes ex- 
hausted before the stage of crisis appears, at other times it does not. Large 
doses of muscarine arrest the movements of the heart. 

The activity of the heart which has been stopped by muscarine is again 
restored by atropine, but muscarine can render the beats smaller and slower, 
even after the previous application of atropine. 


The occurrence of groups appears to be most probably due to 
interference of rhythms—of the ganglionic rhythm with that of 
muscular fibre. 

We find an indication of alternate interference and coinci- 
dence of two rhythms in the alterations which sometimes occur 
in the beats of a ventricle containing its ganglia, but separated 
from the auricles. At first all the beats are of equal strength, 
but soon each alternate beat gets longer and shorter, till some 
disappear and others get much stronger than before (Fig. 105 ; cf. 
Fig. 64, p. 168). 





; Rossbach, Ludwig's Arbdeiten, 1874, p. 92, 
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Action of Drugs on the Vagus in the Frog.—When the 
vagi are stimulated by an induced current, the heart usually 
stops in diastole. 





Pic, 105.—Tracing of the pulsations of a ventricle separated from the auricles by section at the 
auriculo-ventricular groove. After Ranvier, Legons, 1877-76, 

The effect of stimulation may be observed either on the heart 
simply exposed or by means of Ludwig and Coats’ apparatus. 
The action of both vagi is not always alike. The right vagus 
has usually a greater power to arrest the heart than the left. The 
action of the vagus varies also according to the condition of the 
heart, and may produce different effects. It may cause, Ist, 
stoppage of the heart’s beats, followed after an interval by slow 
pulsations or by small rapid pulsations, gradually becoming 
larger and stronger; 2nd, it may cause them to become small 
and slow without actual stoppage—this is the usual effect of 
irritation of the vagus in the living body; 3rd, it may cause the 
pulsations to become simply small and rapid without any stop- 
page; 4th, it may cause them to become rapid; 5th, it may 
cause them to become more powerful (Figs. 112 to 115, p. 824). 

It may also act differently on the auricles and ventricle, pro- 
ducing still-stand of the ventricle and rapid pulsation of the 
auricles. These differences are probably due to a great extent 
to the vagus of the frog being really the combined vagus and 
sympathetic. At present the chief point upon which I wish to 
insist is that irritation of the vagus usually causes still-stand of 
the heart. 

When the venous sinus is stimulated, still-stand of the heart 
is produced, which is even more complete and permanent than 
that which follows irritation of the vagus. 

Action of Drugs on Inhibition of the Heart.—The effect 
of certain drugs upon the still-stand produced by irritation of 
the vagus or of the venous sinus is very remarkable. A large 
number of drugs, more especially atropine, curare, coniine, and 
nicotine, when injected into the circulation have the power of 
completely destroying the inhibitory power of the vagi as far as 
the rate of rhythm is concerned, so that when their fibres are 
stimulated the heart is not arrested, nor are its beats rendered 
slower, but they are, on the contrary, quickened. 

_ These poisons again may be divided into two classes : 
Class I. containing atropine and its congeners. 
Class II. containing curare, coniine, nicotine, &c. 
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These two classes agree in destroying the inhibitory power 
of the vagus nerve, so that irritation of its trunk will no longer 
produce still-stand or slowing of the heart. They differ in their 
action on the still-stand produced by irritation of the venous 
sinus. Atropine and its allies prevent any inhibition occurring 
when the venous sinus is stimulated, or when muscarine is 
applied to the heart directly. This action affects chiefly the 
rhythm of the heart, for muscarine can still reduce the force of 
the cardiac contractions after the application of atropine. 

Poisons of the second class do not prevent the still-stand of 
the heart occurring on irritation of the sinus, nor do they pre- 
vent muscarine from arresting the beats of the heart. This 
antagonism of atropine and muscarine has hitherto been explained 
on the supposition that muscarine greatly stimulates inhibi- 
tory centres in the sinus or auricle, while atropine paralyses 
them. 

These two classes also agree in leaving unaffected the 
accelerating nerves of the heart.! 

These complicated effects are very hard to explain on the 
ordinary hypothesis. 

It is still more strange that although atropine and muscarine 
have such apparently opposite effects, they both agree in ulti- 
mately paralysing the inhibitory function of the vagus. 

Muscarine, as I have already mentioned, arrests the move- 
ments of the heart; but, if the circulation be carried on, this 
arrest is only temporary, and is succeeded by a period, first of 
slowness, then of irregularity, and then of return to the normal ; 
the stage of irritation of the inhibitory centre by the muscarine 
gradually passing into that of complete paralysis. During the 
time when the pulse is still slow in consequence of the action of 
muscarine, irritation of the vagus itself has no power to arrest 
it, or even to increase the slowness, while at that very time 
irritation of the accelerating nerves quickens its pulsations just 
as it would those of a normal heart. When the accelerating 
nerves are thus irritated, there is often not only an increase in 
the number but also in the size of the pulsations, very much as 
Gaskell has observed under other conditions from irritation of 
the vagus in the frog. This action is only to be observed in 
moderate conditions of poisoning. When the poisoning is very 
profound, irritation of the accelerating nerves has a very peculiar 





' In the frog the accelerating nerves appear to run along with the inhibitory 
fibres in the vagus trunk. In warm-blooded animals these fibres run in separate 
nerves which pass ont from the spinal cord along the vertebral artery and reach 
the heart through the sympathetic system. Although the chief accelerating fibres 

ass in these nerves, some are also contained in the vagus trunk, both in warm. 
looded animals and in frogs. In animals poisoned by atropine, irritation of the 
vagus usually produces acceleration of the pulse. 

iy . From experiments in Von Basch's laboratory. Archiv f. Anat. 
. Phys., Phys. Abt., 1882, p. 527. 
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effect, sometimes producing so-called staircases, and sometimes 
a prolonged condition of still-stand, half in systole and half in 
diastole. 

A marked difference is seen between the action of the 
accelerating nerves and the inhibitory fibres of the vagus, 
as the inhibitory action follows very shortly after the irritation 
of the vagus, and usually ceases very shortly after the irritation 
is removed, whereas that of the accelerating nerves does not 
occur until some time after the irritation has been applied, and 
often lasts a good while after the irritation bas been removed. 
The two sets of fibres also appear to influence a different period 
of the heart’s action, the inhibitory affecting the pause or relaxa- 
tion, while the accelerating affect the systole or contraction. This 
condition renders it not improbable that we may have to do here 
with an action of these nerves on two different parts of the heart 
—the ganglia and the cardiac muscle. 

It is quite clear that, in order to get any satisfactory ex- 
planation of these phenomena, we must take into consideration 
not only the rhythmical actions going on in the cardiac ganglia 
and those in the cardiac muscle separately, but also the relation 
to Poe another of these rhythms both as regards their energy 
and rate. 


Theories regarding the Mode of Action of Drugs upon 
the Heart. 


In order to explain the effects of various poisons upon the 
heart, a hypothetical view of its nervous system has been proposed 
by Professor Schmiedeberg,' and I have endeavoured to represent 
this in the accompanying diagram (Fig. 106).? It consists of a 
ganglion, mM, which keeps up a rhythmical contraction of those 
muscular fibres of the heart to which it is connected by the fine 
nervous filaments, =. This ganglion is connected by an inter- 
mediate apparatus with an inhibitory ganglion, 1, which can 
retard or stop the muscular contractions which m produces; and 
by another apparatus, c, with another ganglion, 9, which quickens 
the contractions. 1 is connected by an intermediate apparatus, 
a with the retarding fibres, v, of the vagus, and p with the 
quickening nerve, s, of the heart. 

This schema has been adopted by Professor Harnack.* 

It has been supposed that motor ganglia are present because 
the apex of the heart of the frog, which contains no ganglia, will 


 Schmiedeberg, Ludwig's Arbeiten, 1870, p. 41. 

2 ‘Experimental Investigations of the Action of Medicines,’ Lauder Brunton, 
British Medical Journal, December 16, 1871. 

: Pharmakologische Thateachen fir die Physiologie des Froschheraens, Halle, 
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not contract rhythmically if left entirely to itself, whereas the 
ventricle containing ganglia will do so.! 

It has been supposed that inhibitory ganglia are present, 
because when a little muscarine is applied to the heart it causes 





Fic. 108.—Diagram of the hypothetical nervous apparstus in the heart. M, motor ganglion. 1, in- 
hibitory ganglion, Q, quickening ganglion. v, inhibitory fibres ; and 8, quickening fibres from 
the head. a, 4’, B, and c, interm te apperataus. &, fibres passing from the motor ganglia, M, 
to the musoular substance, r. (For stmplicity’s sake only one set of motor ganglia has been 
represented, but other similar ones are supposed to be present in other parts of the heart, and 
80 connected with this set that they all work in unison. It must be remembered that this 
diagram is purely hypothetical ; but {f this be carefully borne in mind, the sketch will be found 
of service in remembering and comparing the action of different poisons on the heart.) 


it to stop in diastole. This effect is not developed all at once, 

but goes on gradually increasing, and its action in this respect 

tial rather to point to its effect upon ganglia than upon nerve 
bres. 

It has been supposed that the vagus acts through this in- 
hibitory ganglion or ganglia because irritation of the vagus 
arrests the heart in diastole, just as muscarine does; but if has 
been supposed to be connected by some intermediate apparatus 
with the inhibitory ganglia, because we find that when nicotine 
is applied to the heart irritation of the vagus will no longer 
arrest its beats, but that irritation of the venous sinus, in which 
the inhibitory ganglia have been supposed to be situated, will do 
80 at once. 


It has been supposed that the inhibitory apparatus, 1, was connected by 
an intermediate structure with the motor ganglia, m, because physostigmine 
does not produce the extraordinary still-stand which muscarine does, but it 
counteracts to a certain extent the effects of atropine which muscarine does 
not. Physostigmine in small doses increases the excitability of the vagus, so 
that a slight stimulus applied to that nerve, so slight that it would under ordi- 
nary circumstances be inenfficient to affect the heart, will stop it." In large 
doses it appears to paralyse the vagus. The difference of action between 
muscarine and physostigmine seemed to show that they acted on different 
nerve structures; while the mutual power of atropine and physostigmine 





' The recent researches of Gaskell have shown that the muscular fibre of the 
heart of the tortoise will contract, although it contains no ganglia. The question of 
muscular rhythm independent of ganglia will be considered further on. 

? Arnstein and Sustachinsky, Wireburger physiol. Untersuch. iii, 
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to neutralise each other's effects within certain limits indicated that atropine 
acted on the same nerve structure as physostigmine and consequently on a 
different one from muscarine.' 


When atropine is applied to the heart it completely removes 
the effect of muscarine and totally prevents any arrest being. 
produced either by irritation of the vagus or the venous sinus. 
It has therefore been supposed that nicotine acts upon the in- 
termediate apparatus, a, but that atropine acts either upon I or 
upon B. 

P The reason why it has been supposed that quickening 
ganglia exist is, that when irritation is applied to the vagus 
after its inhibitory power has been destroyed by the administra- 
tion of nicotine or atropine it no longer produces slowness or 
still-stand of the heart, but, on the contrary, quicleens its pulsa- 
tions. But the quickening does not take place immediately, it 
only occurs some time after the application of the stimulus. If 
it is applied only for a short time, no quickening may take place 
until after its removal, but the quickening once induced remains 
for a considerable time. This seems to indicate that the stimulus 
does not act through nerve-fibres, as these would conduct the 
stimulus directly to the muscle, but rather through some 
ganglionic apparatus. It has been supposed that this apparatus 
is not identical with the motor ganglia themselves, because if 
the heart is irritated directly, its pulsations at once become 
quickened, and the quickening does not last long after the 
irritation is removed. 

It 1s evident, however, that though this hypothetical schema 
allows us to explain in a fairly satisfactory manner the action of 
many drugs, yet it can only be looked upon in the same light as 
the hypothesis of cycles and epicycles in astronomy, which was 
useful for a time, and enabled astronomers not only to recollect 
but to predict facts. Its use was only temporary, and the hypo- 
thesis just at the time of its greatest complication gave place to 
one of the greatest simplicity. 

It is probable, indeed almost certain, that the same thing 
will occur in regard to the action of drugs upon the heart, and 
that the whole complication of motor ganglia, inhibitory ganglia, 
accelerating ganglia, vagus endings, and intermediate fibres, 
may resolve themselves simply into a question of the mutual 
relationships between the rate of rhythm and rapidity of con- 
duction in the muscular fibres, nervous ganglia, and nerve-fibres 
respectively. Schmiedeberg’s hypothetical schema has been 
most useful for several years, but facts which it will not explain 
are beginning to accumulate, and we must look in another 
direction for their explanation. The whole question of the action 
of drugs upon the heart is far from being completely solved, 





’ Lauder Brunton, op. cit. 
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but I shall try, if possible, to indicate the direction in which 
pharmacology is at present looking for an explanation. 

For this purpose it will be necessary to go still more fully into 


the physiology of the heart than we have already done. 
Before doing so, however, it may be advantageous to put in 


Inhibitory ganglia.. 


Motor gang!ia...... 


Oardiac muscle .... 





Fw. Decne of the heart and vessels to [Jlustrate the action of drugs on the various parts of 
the apparatus as given in the following tables, a, indicates accelerating gangila. 


a, tabular form the action of the most important drugs on the 
various parts of the circulatory apparatus, according to the 
prevalent opinions at present." 





1 In drawing up this table (see pp. 816-819] I have been greatly aided by the 
admirable bi of Professor Boehm, read before the International Congress in 
London in 1881. 
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Cardiac 


STIMULATED BY. 
(Stimulation is shown by increased 
energy of contraction, the rate of pulsa- 
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Muscle. 
DEPRESSED OB PARALYSED BY. 


{Depression is shown by diminished 
energy of contraction with stoppage 


tion remaining the same or becoming indiastole. The cardiac muscle is shown 
slower. ] to be paralysed by no longer contracting 
So-called car- /Digitalin. on stimulation, either mechanical or 
diac poisons. Digitalein. electrical. ] 
With a larger Digitoxin. Salicylic acid. 
dose the stage Erythrophleum. Potassium salts. In large 
of stimulation Helleborein. Copper double salts.| doses. 
is followed by) Nerein (Oleander). Zinc double salts. 
one of peri- Scillain. Quinine (?). 
staltic action, Antiarin. Saponin (removes the systolic still. 
and final ar- Strophanthus. stand produced by digitalin). 
rest in sys- Thevetine. Apomorphine. 
tole.’ Theveresine. Emetine. 
Veratrine. Muscarine. 
Barium salts. Pilocarpine. 
Caffeine (produces rigor). Veratrum viride (veratroidine and 
Potassium salts. In smal] Jervine)- 
Copper double salts. ; "5 eck 
Zino double salts. : 
These do not: 
cause peristal- 
sis, nor arrest 
in systole. Guanidine. 
They excite the Physostigmine. 
heartto pulsate Camphor. 
rhythmically, | Moncbromocamphor. 
after it has Borneol. 
been made to 2 
stand com- sulphate. 
pictely still in Cumarine. 
iastole by the 
application of 
muscarine. . 
Motor Ganglia. 


{Stimulation is shown by increased 
rapidity and energy of contraction, which 
is observed, not only when the drug is 
given to an animal, but when it is 
applied directly to the heart.] 

Alcohol. 
Ether. 
Chloroform. 
Chloral 


Anesthetics generally. 


Cyanogen. 
Arsenic. 


Alcohol 


(Depression is evidenced by slower and 
less powerful ae ey with final stop- 
page in diastole. This stoppage is shown 
to be due to the action of the drug on 
the ganglia, and not on the cardiac 
muscle, by the heart contracting on sti- 
mulation, either mechanical or electrical, 
after spontaneous pulsation has ceased.) 

Ergot. 

Antimony (?). The in 
diastole ee by antimony is 
converted into page in 
systole by helleborein” 

Hydrocyanic acid. 

The same drugs that stimulate in 
small doses depress when used in larger 
quantity, or at a later stage of their 


action. 


eee 


1 This stoppage of the heart in systole occurs in frogs, but in higher 


the heart may stop in diastole. 
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Inhibitory Ganglia. 


STIMULATED BY. 


[Stimulation is shown by the direct 
application of the drug to the heart, 
stopping its spontaneous pulsations com- 
pletely, while it still contracts on the 
application of a stimulus either mechan- 
ical or electrical.) 


Muscarine. 
Pilocarpine. 


DEPRESSED OR PARALYSED BY. 


[Depression or paralysis is shown by 
stimulation, not only of the vagus trunk, 
but of the venous sinus itself, having 
lost all power to slow or stop the heart ;. 
and by the direct application of musca- 
rine also having no action.]} 


Atropine. 
Hyoscyamine. 
Daturine. 
Duboisine. 
Cocaine. 
Sparteine. 
Saponin. 


Vagus-ends in the Heart. 


(Stimulation either of the ends of the 
vagus in the heart or of the inhibitory 
ganglia is shown by the injection of a 
drug rendering the pulse slow after 
previous division of the trunks of the 
vagi.} 

Physostigmine (?). 

It is said to render the peripheral 
ends of the vagus more sensitive, 
so that a slighter stimulus will 
stop the heart applied to the 
trunk. 


‘Depression or paralysis is shown by 
irritation of the vagus trunk no longer 
producing slowness or stoppage of the 
pulsations of the heart, while the appli- 
cation of muscarine, or irritation of the 
venous sinus, will still cause stoppage.) 

Nicotine. 

Saponin. 

Lobeline. 

Curare, methyl-strychnine, and 
probably large doses of all drugs 
which have the power of paralys- 
ing the ends of motor nerves. 


Vagus Centre. 


(Stimulation is evidenced by slowing 
of the pulse, disappearing on section of 
the vagi.] 

Increased blood-pressure. 
Venous blood. 

Ammonia (in frogs). 
Carbonic oxide. 

Chloroform. 

Chlora! hydrate. 
Butyl-chloral. 

Belladonna (atropine). 
Hyoscyamus (hyoscyamine). 
Stramonium (daturine). 
Aoonite (aconitine). 
Veratrum viride (veratroidine). 
Tobacco (nicotine). 
Digitalis (digitalin). 
Hydrocyanic acid. 


‘Depression is evidenced by a quick 
pulse, which is not rendered slow by irri- 
tation of sensory nerves which usually 
produce slowing of the pulse, e.g. the 
central end of one vagus.] 


Diminished blood-pressure and 
substances which produce it, 
e.g. nitrite of amyl and other 
nitrites. 

Large doses of such substances as 
stimulate it in small doses, vide 
adjoining list. 
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Accelerating Centre. 


STIMULATED BY. 


(Stimulation is evidenced by the injec- 
tion of the drug after previous section of 


DEPRESSED OB PARALYRED BY. 


‘Little or nothing is known about the 
depression of the accelerating centres.) 


the vagi rendering the pulse still more . 
rapid than before., ges has paralyses accelerating 
Venous blood. 
Ammonia. 
Irritants of _ Cicutoxine. 
motor centres. | Caffeine. 
| Delphinin. 
Picrotoxin. 
Capillaries. 


{Stimulation is shown by a rise in 
blood-pressure which remains after sec- 
tion of the spinal cord at the occiput, 
and is produced by the injection of the 
drug after previous division of the cord. 
It is also ascertained by the rate of flow 
through the vessels being diminished by 
the drug when circulation is kept up 
artificially in a frog whose nerve-centres 
have been destroyed, or in 8 single limb 
of a warm-blooded animal. } 

Alksalies. 

Digitalis and its allies. 
Barium salts. 
Potassium salts. 


Copper. 
Zinc, &c. 


Depression is shown bya fall of blood. 
pressure to a slight extent, even after 
the spinal cord has been divided, and by 
increased rapidity of flow when artificial 
circulation 18 kept up.] 


Acids. 
Nitrites. 
Quinine (°) 


Vaso-motor Nerves. 


{It is very doubtful whether they are 
stimulated by drugs, and at any rate it 
ig very difficult to ascertain whether 
any stimulation which may occur in the 
arterioles or capillaries is in the termi- 
nations of the vaso-motor nerves or in 
the muscular walls.) 


Paralysis is shown by the veasels not 
contracting on stimulation of the vaso- 
motor nerves, while they still contract 
on direct stimulation. This hae been 
cluefly observed in the vessels of the 
intestines after irritation of the splanch- 
nic nerves. The effect of irritation is 
ascertained by the alterations in colour 
of the intestines, and also by the altera- 
tions in the general blood-pressure which 
occur after irritation.’ 


Potassium salts. 
Arsenic. 
Antimony, 

M ercury. 

Iron. 
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Vaso-motor Centre. 


STIMULATED BY. 


(Stimulation is evidenced by a rise of 
blood-pressure, which disappears on sec- 
tion of the spinal cord below the medulla, 
and does not occur if the cord has been 
divided before the injection of the drug. 


DEPRESSED OR PARALYSED BY. 


(Depression is evidenced by fall in the 
blood-pressure not depending on failure 
of the heart’s action. It is also shown 
by the absence of rise in blood-pressure 
on irritation of a sensory nerve.) 


This rule is only partially true, because 
subsidiary vaso-motor centres occur in 
the spinal cord itself.: 


Salts of ammonium. } 
Potassium (?) 
Caffeme (?) 
Cicutoxine, 

; Delphinin. 

, Picrotoxin. 

Strychnine. 

| Sanguinaria. 

| Ergot (cornutine). 

| Thebaine. ' 

Veratrine. 

' 


Carbolic acid. 

Lobelia. , 

Large doses of most drugs, such as 
those in the adjoining column, 
which stimulate in small doses. 

Depression usually occurs in the 
later stages of the action of such 


Convuleants. drugs even | 


Pp 


Belladonna (atropine). 

Hyoscyamus (hyoacyamine). 

Stramonium (daturine). 

: Carbolic acid (?) 

. Salicylic acid. 

Turpentine. 

Camphor letheapeeueds 

‘Oil of rosemary, and other ethereal 
oils. 

Digitalin (?) 


frritants of motor centres 


sas (2) >doubtfal; slight, 
vl. shovel (?) } and transient. 


Stannius’s Experiments. 


Some of the most unportant experiments relating to the action of the 


various cavities of the frog’s heart were first performed by Stanntus, and bear 
his name. 


When the venous sinus is separated from the reat of the heart by cutting it 
off with a sharp razor, or by a ligature tightly drawn round it at its junction 


te OF 


z 

Fia, 108.—a, diagram of frog's heart ligatured at the junction of the venous ainus with the auricles, 
The venus cavw and sinus are represented with a crenated outline resembling the tracing which 
tueir beata might give if recorded on a revolving cylinder. The auricle and ventricle being 
motionless would only trace a straight line if connected with a recording apperatas. Their cut- 
Hine is therefore represented by a straight line. 4, diagram of a frog's heart in which sections 
have been made at the junction of the sinus with the auricies, and at the auriculo-ventricular 
groove, The sinus and veutricica pulsate, whilst the auricles remain motionless, The beata of 
the ventricle should have been represented as slower than those of the auricle, as in /, Fig. 100, 
¢, the same aa }, but with the parts of the heart separated by ligature instead of st A 


with the auricle, it continues to pulsate, but the auricle and ventricle atand 
perfectly still (a, Fig. 108). If now the auricle is separated from the ventricle 
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by another cut (, Fig. 108), or another ligature be applied (c, Fig. 108), at the 
auriculo-ventricular groove, the auricles remain motionless, but the ventricle 
begins to beat, so that the venous sinus and ventricle are both ae while 
the auricles are at rest. The venous sinus and the ventricle, however, no 
longer beat with the same rhythm, and the rate of the ventricular beats is 
usually much slower (/, Fig. 109). In this remarkable experiment the com- 
plete stoppage of the auricles and ventricle which follows the removal of the 
venous sinus has been supposed to show that the motor centres for the entire: 
heart reside in the sinus, and that from them the motor impulses originate 
which keep up the rhythmical pulsations of the organ. But the fact that the 
ventricles to pulsate on their own account when separated by another 
cut from the auricle seems to show that they also contain motor centres. 
The hypothesis has therefore been advanced that both venous sinus and 
ventricles contain motor centres, while the auricles contain inhibitory centres. 

So long as the auricles are in connection both with the venous sinus and 
the ventricle, the motor centres in the latter two cavities are supposed to be 
sufficiently powerful to overcome the resistance offered by the inhibitory 
centres, and thus the cardiac rhythm is maintained. When the motor 
centres of the sinus are removed, the inhibitory centres of the auricle are 
supposed to be so powerful as to keep both it and the ventricle in a state 
of rest. 

When the ventricle is separated from the auricles and their inhibitory in- 
fluence removed, it again begins to pulsate rhythmically. In order to obtain 
a clearer idea of the mechanism of the heart, many variations of the above 
fundamental experiments have been made. 

The chief results of these are the following :— 

First, section or ligature of the vena cave or of the venous sinus at any 

int before its junction with the ventricle does not affect the action of the 
heart (d, Fig. 109). 

Second, section or ligature of the auricles at any point above the auriculo- 
ventricular groove arrests the movements of the part below them, while that 
connected with the venous sinus still continues to pulsate (e, Fig. 109). 





Fic. 109.—d, diagram of heart with ligature round the venoussinus, ¢, diagram of beart with Iiga- 
ture round middle of auricles. /, diagram of heart with Hgatare tn the auriculo-veutricalar 
groove, The pulsations of the ventricle are much siower than those of the auricle and venous 

sinus, This is indicated by the larger dentation of the outline of the ventricle. 


Third, irritation of the vagus nerves usually produces stoppage of the 
heart-beats. 

Fourth, ligature or section of the vagi before their entrance into the heart 
prevents their having any action upon it when they are stimulated. 

Fifth, ligature or section of the venous sinus or auricles prevents any action 
of the vagi upon the part of the heart below the ligature or section. 

It is evident that section or ligature of the heart at any point between the 
junction of the sinus and auricles and the auriculo-ventricular groove has 
the same action on the movements of the part below it as irritation of the 
vagus. 

But more than this; although, as we have seen, the motor ganglia of the 
heart appear to be situated chiefly in the venous sinus, yet irritation of the 
sinus produces complete still-stand of the heart, even more perfect and 
prolonged than irritation of the vagus. Strong stimulation of the venous 
sinus has therefore the same effect as its removal, The parts whose motions 
have been arrested by section or by irritation, in the experiment just de- 
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scribed, are not paralysed : this is shown by the effect of stimulation upon 
them. 

When the auricles and ventricle are standing still after section or ligature 
of the venous sinus, irritation of the outside of the ventricle with a needle has 


g A Ek 
Fie. 110.—g, diagram of heart stopped by a ligature at the junction of the sinus and auricles. The 
outside of the ventricle {s irritated by a needle, and the even outline indicates that no contraction 
occurs. A, almilar to g, but with the inside of the ventricle irritated by a needle. The 
projections on the outline of the heart indicate that one contraction of the ventricle and three 
or four of the auricles occur, £&, diagram similar to g and A, but with the outside of the auricle 


stimulated by a needle. The projectionsindicate that one contraction of the auricle and one of 
the ventricle occur. 


no action (g, Fig. 110) ; but if its interior be irritated by a needle (h, Fig. 110) 
the auricle contracts first, then the ventricle, then the auricle again two or 
three times, but the ventricle does not respond. When the auricle is irritated 
by a needle applied to its outside, contraction both of the auricle and ventricle 
ensues (k, Fig. 110). When the auriculo-ventricular groove is irritated by a 
needle there are usually eight or ten contractions in response. When the 
outside of the suricle 18 irritated by an interrupted current, numerous and 
rhythmical contractions both of auricle and ventricle ensue. 

To sum up these results shortly, we find that either remowal of the normal 
stimuli which pass in the direction of the circulation from the venous sinus 
to the auricle and then to the ventricle, or abnormally strong stimulation, 
produces arrest of the rhythmical movements of the heart, or, as it is 
usually termed, inhibition. 


Some exceedingly instructive experiments have been made 
by Gaskell, who, instead of separating the cavities of the frog’s 
heart from each other by sections or by a ligature, compresses 
more or less completely the point of junction, so as to impede or 
block (as it is termed) to a certain extent the transmission of 
stimuli from one cavity to another (Fig. 111). 


peel 


Fi0. 111.—Diagram to illustrate Gaskell's eaper:rment. Ata the jaws of the clamp hold the heart 
without compressing it, and each beat of the auricle is succecded by one of the ventricle as 


shown by the figure 4 . At b the heart is compressed, and its rhythm disturbed, so that one 
beat of the ventricle uvaly occurs for several of the auricles, 


He does this by a clamp the two limbs of which are placed one on each 
ride of the heart. By means of a micrometer screw their edges can be 
approximated so as either simply to hold the heart without pressure or to 
compress it to any desired extent. When the clamp ie placed in the auriculo- 
ventricular groove, the beata of the anricles and ventricle are registered 
separately by levers above and below the clamp with which the auricles and 
ventricle are connected by threads. 

When the heart is simply held by the clamp without compression, each 
beat of the auricle is followed by one of the ventricle; but when the auriculo- 
ventricular groove is compressed the transmission of stimuli from the auricle 


$23 PHARMACOLOGY AND THERAPEUTIOS.  [smor. 1. 


to the ventricle appears to be blocked in somewhat the same way as it is by 
compression in the contractile tissue of medusm, and one beat of the ventricle 
then occurs with every second, third, fourth, or more auricular beats, accord- 
ing to the degree of pressure, and if this be very great the ventricle will cease 
beating altogether. 

The beats of the ventricle are shown in this experiment to be diminished 
or arrested by hindering or blocking the transmission of stimuli to it from 
the venous sinus and auricle. But, as one might expect, a diminution of 
the stimuli themselves has a similar effect as a block to their passage. 
Thus, if the auricle and sinus are heated, but not the ventricle, their rhythm 
is markedly quickened, but the ventricle now beats only once for every two 
or even more pulsations of the auricle, the heat appearing to render the 
impulses proceeding from the auricle and sinus more rapid but more weak. 
If the ventricle be heated as well, it will nd to each beat of the auricle, 
so that the whole heart beats more quickly, but if the ventricle alone be 
heated its rhythm remains unchanged. 

Experiments which are likely to give useful information in regard to the 
action of various drugs on the cardiac muscle and nerves have been made by 
Gaskell by the aid of the clamp already described. 


General Considerations regarding the Heart. 


In ascidians the heart is a mere contractile sac open at both ends, and 
drives the fluid alternately in opposite directions. In snails it is a simple 
sac of protoplasm without differentiated nerves, but it drives the nutritive 
fluid in one direction. In the amphioxus there is no special heart, but only 
numerous contractile dilatations in the chief blood-vessels. In fishes the 
heart may be said to consist of three —the auricle, ventricle, and 
arterial bulb. The heart of the frog has ady been described, and that of 
mammals requires no description. 

Even the complicated mammalian heart may be regarded as a special 
development of the simple contractile tube endowed with the power of 
peristaltic contraction. The direction in which the contraction occurs is 
probably determined at first a slight differences in the stimuli to which the 
two ends of the tube are subjected, and the direction may be altered by 
altering the stimulus. Thus in the heart of a fish the contraction usually 
presets from the auricle to the ventricle and bulb, but by irritating the bulb 
the direction may be reversed so that the bulb contracts first and the auricle 
last, and this reversal of rhythm may persist for some time.'' In the mam- 
malian heart it is not perhaps so easy to reverse the rhythm by simple 
irritation, and probably some interference with the cardiac nervous system is 
also requisite, but by introducing tincture of opium into the mammalian 
ventricle the rhythm may be reversed so that the beats of the auricle follow 
instead of preceding those of the ventricle.’ 

The cause of rhythmical pulsation in the heart is usually supposed to 
be the motor ganglia which it contains, Of late years numerous researches 
have shown that, although these are very important indeed, yet they are not 
to be looked upon as the exclusive originators of the rhythm. The heart of 
the snail, although it consists of simple protoplasm without nerves, beats 
rhythmically, and when a ligature is tied across the venous sinus in the frog 
the vens cave and upper part of the sinus continue to beat although they 
possess no special ganglia. while the rest of the heart remains motionless 
although it contains both Bidder’s and Remak’s ganglia. From this experi- 
Ment one would be inclined at first to say that the initiatien of rhythm 
in the heart is due to the museular tissue of the venw cave and sinus, 


’ Gaskell, Journ. of Physiol., vol. iv. p. 78, 
* Ludwig, Physiologie, 1861, vol. ii. p. 88. 
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and might be inclined to regard the nervous system of the heart as an 
Sapa for merely conducting stimuli from the sinus to the auricles and 
ventricle. 

Other experiments would seem to deprive the nerves even of this function, 
for Engelmann ' and Gaskell have shown that when Bidder’s ganglia are 
excised, or the nerves cut through as they traverse the auricles, contractions 
still pass from the venous sinus to the ventricle, and continue to do so when 
the nerves have not only been divided but most of the muscular tissue of the 
auricle has been cut through and only a narrow bridge remains behind. 
This may seem to prove that the muscular tissue of the heart conducts the 
motor stimuli from the venous sinus to the auricle and ventricle, which 
cause them to contract, and may appear to show that the cardiac nerves are 
entirely superfluous. A similar mode of reasoning, however, would lead us 
to say that the ganglia in medus# are also superfluous because the contractile 
tissue will pulsate rhythmically after they have been cut off, if it be placed in 
acidulated water. 

In regard to the conduction of stimuli, the fact probably is that under 
favourable conditions they may be conveyed by the muscular tissue alone 
from the sinus to the ventricle, but under ordinary circumstances they are 
conveyed in part, at least, by the nerves. 

Ganglionic tissue is more sensitive than contractile tissue, and the stimuli 
which act on the ganglia of the medusa, under the conditions in which it 
lives, are insufficient to excite contractile tissue. When the ganglia are 
paralysed by a poison, the effect is the same as if they were cut off, and 

ulsation is arrested. A similar condition appears to occur in the ventricle. 

he muscular tissue forming the apex of the frog's heart under ordinary 
circumstances will not beat when separated from the rest unless an extra 
stimulus be applied to 1t. The ventricle containing Bidder’s gangla will 
usually pulsate rhythinically, and if its apex be dipped in a solution of chloral 
no effect is produced, but if its base be dipped in the solution so that the 
drug acts upon the ganglia, the pulsations are arrested apparently by paralysis 
of the ganglia (Harnack). 

We may consider, then, that ganglia are more susceptible to stimuli than 
muscular fibre, and have the function of making it pulsate rhythmically 
when it otherwise would not. 

It is probable also that they serve to prevent the occurrence of blocks at 
the junction between the different cavities of the heart which might occur if 
the stimuli were transmitted from each cavity by muscular tissue alone. 

When the heart is aying, and when we may fairly assume that its nerves 
are losing their functional activity, such blocks actually take place, and the 
eet may beat only once for every two or three or more beats of the 
auricle. 

The cardiac muscle is also without doubt losing its functional activity, 
yet it still retains it to such an extent that each cavity can contract power- 
fully. The same thing occura when the heart is poisoned with chloral, iodal, 
or other members of the same group, which, as already mentioned, paralyse 
the cardiac ganglia.’ 

In the present etate of our knowledge it is difficult to make any absolute 
statement regarding the function of the cardiac ganglia, but I think we 
may fairly assume them to have two functions, (1) to originate rhythmical 
pulsations in the heart when the muscular fibre alone, althongh capable of 
independent rhythmical pulsation, would not pulsate under the conditions 
which may be present ; (2) to transmit and receive stimuli from one cavity 
of the heart to the other, and thus prevent the occurrence of blocks at the 

junction of the cavities and consequent irregular action which might ocour if 
the stimuli were transmitted only by the muscular fibre. 





' Pfliiger's Archiv, xi. p. 465. 
* Harnack and Witkowski, Arch. f. exp. Path. und Pharm., vol, xi. p. 15. 
x2 
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Regulating Action of the Nervous System. 


The necessity of some means for regulating the action of the heart in 
accordance with the wants of the body is obvious, and in the heart we find 
that such an arrangement exists in relation both to the strength and rate of 
pulsation. 

The action of the vagus upon the heart has long been a matter of great 
dispute, some physiologists holding it to be the motor nerve of the heart, 
while the majority regard it as inhibitory. The reason of this disagreement 
probably is that the mght and left vagi have frequently different effects upon 
the heart, and that the effects even of the same vagus may vary according to 
the state of nutrition of the heart, and other circumstances. We find for 
example in rabbits that both the right and left vagi can usually slow or stop the 
heart ; but sometimes the right has much greater power in this re t than the 
left, and in some species of tortoise the left vagus has no inhibitory action 
upon the heart at all. and in the frog during the breeding season the action 
of the vagi is very uncertain. The cause of these different results appears to 
be that the vagus is a very complex nerve, and contains accelerating and 
strengthening fibres which are derived from the sympathetic, as well as in- 
hibitory fibres which are derived from the spinal accessory, and sensory fibres 
which belong to the vagus proper. The results of stimulating the vagus 
trunk will vary according to the proportion of these different fibres which it 
contains, and on the activity of each kind at the time of stimulation. 

A number of experiments made by Gaskell on the heart tn stéu and with 
the clamping apparatus already mentioned, by which the beats of the auricle 
and ventricle may be simultaneously recorded, have led him to divide the 
effects produced on the heart by irritation of the vagi mto two types: (a) 
affections of the rate of rhythm; and (d) affections of the strength of the 
contractions. 

The effect of vagus stumulation on the heart of the frog may be divided 
into five classes. 

The Ist class is that which occurs with the heart of the tortoise or frog 
an situ or just after removal from the body. The vagus here causes arrest 
by slowing the rate of rhythm; and, in consequence, the first beats which 
occur after the heart again begins to beat are slower than those preceding 
the stimulation. 

In the next classes the vagus produces its effect by weakening the strength 
of the contractions so that they may become invisible and the heart remains 
still, but after it begins to beat their rate is as quick or quicker than before. 





Pio. 112.—After Gaskell, Tracing showing the action of the vagus on the heart. Awr. indicates the 
auricular, and Vent. the ven lar tracing, The part included between the upright lines indi- 
cates the time during which the was stimalsted. C.8 indloates that the seoondary coll 


used for stimulation was elght distant from the . The of the traci 
tothe left hand shows the regular contractions of moderate apy Se sebauiation. During 
“mulation. and for some time after, the movements of both auricle and ventricle are entirely 


~~" “y are small at firet, but soon soquire a mu 


The 2nd class is an example of this. In it irritation of the ners pees 
complete stoppage of both auricles and ventricles. This is followed by con- 
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tractions, which are at first so small as to be hardly visible, but quickly grow 
larger until they are much greater than the normal; from this they gradually 
decrease to the normal size (Fig. 112). 

The two types of action may occur together, the rhythm becoming slower 
and the contractions smaller. This is seen in Fig. 118. 





Fig, 118.—After Gaskell. Tracing showing diminished amplitude and slowing of the pulsaticns 
without complete stoppage, during trritation of the vagus. 


The 8rd class is where irritation produces no still-stand of either auricles 
or ventricles, but only great diminution in the size of the beats, followed bya 
gradual increase and subsequent fall similar to that just described. This curve 
is like the first, but differs from it in the absence of the complete arrest 
(Fig. 114). 





Pio. 114.—After Gaskell, Tracing showing diminished amp itude of coutraction without slowing or 
stuppage durtug irritation of vagus. 


The 4th is that where there is no primary diminution, but gradual in- 
crease in the size of the beats, which again sink to the normal (Fig. 115). 

The 5th is where irritation of the vagus does not stop the beats of the 
venous sinus but causes both auricles and ventricle to stop. 

The ordinary inhibitory effect of the vagus is the one which is noticed 
best in well-nourished hearts, and as the heart becomes more exhausted, and 
is dying, the motor power of the vagus becomes more and more pronounced. 
We find & similar occurrence in the case of the splanchnics, which lose their 
Oe ve as the intestine dies. Nervous structures as a rule die 
sooner t muscle, and the conclusion is not unwarranted that the dis- 
appearance of the inhibitory action of the vagus is due to a gradual death of 

e nervous structures upon which it acts in the healthy heart, while its 
action on the muscular tissue, which has a more prolonged vitality, still 
remains. The actual increase, indeed, in ita motor action we may attribute 
to the removal of nervous interference. 

Mypothesis regarding the Action of the Vagus.—Nervous inter- 
ference as a cause of inhibition was clearly pointed out by Bernard, and in 
the case of the heart has been discussed by Ranvier with his usual clearness. 

In the grey matter of the spinal cord there is aunple room for the slowing 
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of nervous stimuli by transmission along paths of different lengths (p. 169), 
more especially as a small length of grey matter is equivalent to a great 
length of ordinary nerve-fibre (p. 162). ; 
In the heart we might suppose there was no such provision, but, as Ranvier 
points out, the ganglion cells in the auricle have one of their fibres wound 





Fie. 115.—After Gaskell. Tracing showing increased cardiac contractions from irritation of the 
vagus, (In this figure the upper tracing shows the ventricuiar and the lower the auricular 
] 


con 


spirally, so as to give a great length in small space, and thus provide for retarda- 
tion and interference of stumuli (Figs. 116, 117). If we suppose that some of 
the nerve-fibres contained in the vagus trunk pass through these spral 
ganglia while others pass on directly to the heart, we can understand that 
the different rates of transmission may lead to interference and stoppage of 
pulsation. Alterations in the rate of transmission along the spiral fibre may 
again convert interference into coincidence of waves and cause acceleration 
and increased action. If these spiral fibres are affected by drugs so that the 
rate of transmission of stimuli along them is altered, we can understand that 
the interference may in some cases be increased, in others diminished, 
and that an increase of interference may readily pass into the opposite 
condition, so that the irritation of the vagus no longer produces stoppage but 
acceleration of the heart, such as actually occurs on irritation of the vagus 
after its inhibitory power has been paralysed by atropine. 

We can understand also how curare and the large class of drugs which 
paralyse the motor nerves may destroy the inhibitory power of the vagus. 

Inhibition in the Meart.— But it is probable that interference between 
the nervous structures is not the sole cause of inhibition in the heart; we 
must look also to the relationship between nervous and muscular rhythma. 
Thus distension of the ventricle frequently diminishes or abolishes the action 
of the vagus, the stimulus which the pressure within the heart exerts on the 
muscular fibre appearing to more than counteract the inhibitory action of 
the nerve. The condition of the muscular fibre too is probably very im- 
portant. Thus, feeding the frog's heart with a solution containing soda 
appears to yse the power of the vagus, which is again restored by 
potash.' (Compare their action on the cardiac muscle, p. 807.) 

It is indeed to an action on the muscle rather than on the nerve that we 
must probably look for the explanation of the action of atropine. For the 
heart in snails, though apparently destitute of both ganglia and nerves, is 
arrested by an interrupted current. This effect is prevented by atropine. 


» x1.) ACTION OF DRUGS ON THE CIRCULATION. 827 








AK, | | i Vise. 


{ral ganglion cell from the pnenmogastric of the frog. This figure isnot taken fromthe 

e cardiac nerves, as in them the connection between the spiral and + fibres has 

not been clearly made out, but it fs probable that these cells have a structure similar to theone 

(Ranvier, op. cit. pp. 114-120). a is the cell-body, s the nucleus,r the nucleolus, d nacteus 

Paver can apa straight fibre, g Henle's sheath, ep spiral fibre, g’ ite gatne, w nucleas of 
esi 


Fi. 117,— 
calls tn 


: Ranvier, Legons d' Anatomie Générale, année 1877-78, p. 106, 
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It is exceedingly difficult, or perhaps impossible, with the 
physiological data which we at present possess, to give a complete 
and satisfactory explanation of the action of drugs on the heart, 
but it is evident that while all new discoveries tended for a while 
to render our ideas regarding the cardiac mechanism more and 
more complicated, our increasing knowledge now tends to render 
them more simple. Before long we may hope that systematic 
investigations into the action of drugs on the excitability, 
rhythm, and power to conduct stimuli of the cardiac muscle 
itself, on the action of drugs upon the rhythm of the ganglia, 
and on the rate of transmission by the nerves, as well as on the 
mutual relations of these various factors, will at last give us a 
clear understanding of this very difficult and complicated subject. 


Therapeutic Uses of Drugs acting on the Circulation. 


The drugs which act on the circulation have been divided 
according to their action into stimulants, tonics, and sedatives. 
Each of these classes has been further subdivided into cardiac 
and vascular, according as its members act on the heart and 
vessels. There are thus six subdivisions in all: cardiac stimu- 
lants, vascular stimulants, cardiac tonics, vascular tonics, cardiac 
sedatives, and vascular sedatives. 


Cardiac Stimulants. 


These are substances which rapidly increase the force and 
frequency of the pulse in conditions of depression. The most 
important are ammonia, and alcohol in its various forms, but 
there are also other substances which are sometimes useful. 


Heat. 

Liquor ammoniz. B.P. Aqua Ether. 

ammonis. U.S.P. Chloroform. 
Ammonium carbonate. Spirit of chloroform. 
Sal volatile (spiritus ammonis Spirit of ether. 

aromaticus). Camphor. 
Alcohol. Aromatic volatile oils. 
Brandy. Oil of turpentine. 
Whisky. Heat and counter-irritants to 
ao de Cologne. , the precordium. 

In. 
Liqueurs. 
Strong wines 
Atropine. 


_ Cardiac stimulants are used to prevent or counteract sudden 
failure of the heart’s action in syncope or shock due to mental 
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emotion, physical injury, or poisoning by cardiac depressants, or 
by the bite of snakes, or when the action of the heart becomes 
much depressed in the course of fevers or other diseases. 

Although alcohol after its absorption stimulates the heart, 
yet its effect on the heart is probably, to a considerable extent, 
due to a reflex action on it through the nerves of the mouth, 
gullet, and stomach. Its action is consequently very rapid, and 
begins before there has been time for much of it to be absorbed. 
On this account, however, it must be given in a somewhat con- 
centrated form, and if much diluted, as in the form of weak 
wine or beer, which has little or no local action and can exert 
no reflex action, it has little or no power as an immediate stimu- 
lant. When given in disease it is best to administer it in small 
quantities frequently, and the rule by which to ascertain whether 
it is doing good or not is: Does it bring the circulation more 
nearly to the normal or not? If it does so, it is beneficial ; if it 
does not, it is harmful. Thus, if the pulse be too quick, alcohol 
should render it slower; if already abnormally slow, alcohol 
should make it quicker. If too small, soft, and compressible, 
alcohol should render it larger, fuller, and more resistant. There 
are other rules connected with the effect of alcohol on other 
organs which also regulate its use in disease, but these will be 
given further on. 

Ether alone or mixed with alcohol has a stimulant action 
almost more rapid than alcohol itself; and chloroform in small 
doses, and especially when mixed with alcohol, is also a powerful 
stimulant. 

Ammonia has not only a reflex action on the heart like that 
of alcohol, but has powerful stimulating action on the vaso-motor 
centre. Its action when applied to the nose in syncope has 
already been discussed. In cases of snake-bite thirty minims of 
liquor ammonia have been injected directly into the veins. The 
immediate stimulating effect appears to be beneficial, although 
it is doubtful whether life can really be saved by this means. 

Camphor is useful as a cardiac stimulant in febrile conditions 
with a tendency to failure of the circulation, as in typhus and 
typhoid fevers; in exanthemata, when the rash does not appear; 
in asthenic pneumonia, and in the typhoid condition depending 
on other diseases. 

Aromatic volatile oils and substances containing them have 
also been used in similar but less severe conditions. 

One of the most powerful of all cardiac stimulants is heat, and 
when the heart's action threatens to fail it may be frequently 
restored by warm fluid taken into the stomach, or by the appli- 
cation of an indiarubber bag! or bottle filled with hot water, or 





' An indiarabber bag for hol hot water is one of the most useful things an 
invalid can carry about with him. It should have a flannel case fastened by buttons 
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of a bag filled with hot sand or salt, or of a hot poultice to the 
cardiac region. 

It must be remembered that the high temperature of the body 
in febrile conditions acts as a cardiac stimulant; and if this 
stimulus be removed by the temperature falling, either in the 
natural course of the disease or in consequence of the adminis- 
tration of antipyretics, the heart may fail and collapse, and death 
ensue, unless it be stimulated either by medicines or by the 
application of heat to the cardiac region. 


Vascular Stimulants. 


These are substances which cause dilatation of the peripheral 
vessels,! and thus render the flow of blood through them more 
rapid. The most important are: 


Heat. 


Alcohol in its various forms. Dover's powder. 
Ether. Acetate of ammonium. 
Nitrous ether. 


Alcohol and ether, by stimulating the heart at the same time 
that they dilate the vessels, render the peripheral circulation 
very vigorous. From its stimulant action on the vaso-motor 
centre, ammonia is less useful than alcohol. 

Vascular stimulants are useful in equalising the circulation 
and preventing congestion of internal organs. Thus, from expo- 
sure to cold generally so that the whole surface of the body is 
chilled, or from a local chill due toa draught, or to the combined 
action of cold and moisture, as in wet feet, congestion of the 
respiratory tract, or of the stomach, intestines, or pelvic organs 
may occur. This frequently evidences itself immediately either 
by rigors or by localised pain. If the congestion be not relieved 
inflammation may occur, but if alcohol be taken either in a con- 
centrated form or diluted with boiling water, the vessels of the 
surface dilate, a warm glow is felt throughout the body, the 
shivering and pains disappear, and frequently all injurious results 
of the chill are averted. If the external cold, however, is very 
excessive, and the exposure is to be prolonged, alcohol must be 


so that it can pa gg This allows the heat to come gradually through 
without Saoash ag For a small gratuity the engine-driver or Tiokes is 
orally wing to ll the bag with ot wate. , and the bag can be refilled if necessary 
at tion where there is s sufficiently long stoppage. This is sometimes a 
pees haetind rel rs Sear hr A tare such as they are often com- 

to make on their way to winter health resorts. 

1 From this definition it will be observed that while cardiac stimulants increase 
the functional activity of the heart, vascular stimulants do not increase the con- 
tractile power of the vessels, nor the activity of the vaso-motor centre, but, on the 
contrary, diminish the contraction of the vessels. 
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used with great care, as the blood becomes much more rapidly 
cooled when the cutaneous vessels are dilated than when they 
are contracted ; and in arctic temperatures a person is much more 
readily frozen to death after the free use of alcohol. Dover's 
powder is also a useful vascular stimulant, though less powerful 
and rapid than alcohol. It is of use in similar cases to those 
just described, and may be given after the alcohol to supplement 
and continue its action. 

Slighter cases of chill may be treated by Dover’s powder alone, 
and ten grains of it taken at night will often cut short commencing 
coryza, and will frequently prevent slight increase of consolidation 
occurring round a cavity after a chill in persons suffering from 
phthisis. Patients suffering from this disease should not omit to 
take a Dover's powder or some other vascular stimulant at night 
whenever they feel as if they had caught cold, and before any 
jocal mischief can be detected. 

All nitrites dilate the blood-vessels and thus act as vascular 
stimulants. The one most commonly employed is nitrite of ethyl 
in the form of spirits of nitrous ether. This remedy, taken in 
hot water or along with acetate of ammonium, is a useful vascular 
stimulant, and is often used for the same purposes as Dover's 
powder. 

Camphor is frequently used as a popular remedy instead of 
alcohol or Dover's powder in order to cut short coryza or catarrh, 
about ten drops of the tincture being taken on a piece of sugar. 
Local vascular stimulation is useful in removing chronic inflam- 
mation or consolidation. For s more detailed account of its action 
and uses, ride Irritants and Counter-irritants (p. 843). 


Cardiac Tonics. 


These are drugs which have no perceptible immediate action 
on the heart, but when given for a little while render its beats 
much more powerful, although usually much slower. The most 
amportant of them are :— 


Digitalis. Convallaria majalis. - 
Digitalin. Convallamarin. 
Digitalein. Adonis vernalis. 
Digitoxin. Adonidin. 

Erythrophleaum (Casca) Squills. 
Erythrophlein. Scillain. 

Strophanthus _hispidus. Helleborein. 
Strophbanthin. Antiarin. 

Caffeine. 
Nux vomica. 


Strychnine. 
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All these drugs, as already mentioned, stimulate the cardiac 
muscle and render its contractions slower and stronger. Although 
in large doses they tend themselves to produce irregular and peri- 
staltic contraction of the heart, yet in moderate doses they tend to 
remove irregularity already present. The cases in which they are 
most useful are those in which the left ventricle is unable to drive 
the blood with sufficient force into the aorta. It is evident that 
this inability may depend on simple weakness of the ventricle 
without any valvular lesion, or upon irregular action of the various 
cavities, or upon valvular lesions, or on a combination of two or 
more of these conditions. 

Weakness of the heart may occur in cases of general mal- 
nutrition, a8 anemia and chlorosis, or in consequence of acute 
disease such as fevers. It is not necessarily accompanied by 
dilatation, but if it continues for some time the cavities are apt to 
dilate. A considerable amount of dilatation may sometimes occur 
without leading to valvular incompetence, but if it proceeds be- 
yond a certain point the cusps of the tricuspid and mitral valves 
become insufficient to close the dilated orifices, and mitral or 
tricuspid regurgitation is the result. For it must be remembered 
that in the healthy heart the tricuspid and mitral orifices are 
much diminished in size by the contraction of the muscular tissue 
of the heart at the moment of systole. 

In cases where the mitral valve is thus affected, a systolic 
murmur may be heard at the apex during life, but, should death 
occur, the valves may be found perfectly competent to close the 
mitral orifice in the heart, which is then in a state of more or less 
complete rigor. In all such cases of weakness of the heart, either 
with or without dilatation and functional incompetence of the 
valves, digitalis is of the greatest possible service. I have also 
found erythrophleum give most satisfactory results in simple 
dilatation without incompetence. 

The form of valvular disease in which cardiac tonics are es- 
pecially useful is mitral regurgitation. In all forms of valvular 
disease there is a tendency to the occurrence of compensatory 
hypertrophy, which will enable the heart to do its work in spite 
of the hindrance caused by the disease. Wherever this is suffi- 
cient, so that the circulation is well carried on, notwithstanding 
the valvular defect, cardiac tonics are useless and likely to be 
injurious. Nor should they be given when the compensatory 
hypertrophy is just beginning to take place. But when compen- 
sation is insufficient, cardiac tonics are of the very highest value. 
In mitral regurgitation the blood, instead of being driven entirely 
onwards by the left ventricle into the aorta, is partially driven 
backwards into the left auricle at the very moment that the 
right ventricle is driving the blood into the pulmonary artery and 
lungs. Hence there is a tendency to pulmonary congestion, which 
may lead to hemoptysis. The right ventricle having to work 
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against greatly increased pressure tends to dilate, the blood 
accumulates in the venous system generally, and venous con- 
gestion of the stomach leads to loss of appetite, of the kidneys to 
albuminuria, and of the limbs to anasarca. While the venous 
system is gorged, the arterial is correspondingly empty, and it is 
not only the stomach, kidneys, and limbs which suffer by the 
stagnation of the circulation, for a similar condition exists in 
the heart itself. In consequence of this its action may become 
not only weak but irregular, and matters go on from bad to 
worse. 

In such a condition cardiac tonics are of the greatest possible 
service. By increasing the strength of the cardiac muscle they 
not only enable the left ventricle to drive a larger proportion of 
blood into the aorta, but they actually tend to lessen the opening 
of the mitral orifice in the same way as in functional incom- 
petence. By rendering the pulse less frequent they allow the 
ventricle to become more completely filled during each diastole. 
The pressure on the lungs, right side of the heart, and venous 
system is diminished, the arterial system becomes correspond- 
ingly filled, the congestion of the various organs is diminished 
and their function correspondingly improved. 

The consequence of this is, that in the stomach we have in- 
creased appetite, in the kidneys diminished albumen, and in the 
limbs removal of anasarca. The heart also benefits by the 
improved circulation in it, its pulsations are more regular and 
powerful, and it will often continue to act well and carry on the 
circulation satisfactorily even after the tonics which first enabled 
it to do so have been discontinued. 

In mitral stenosis cardiac tonics probably are beneficial both 
by lengthening the diastole, and thus allowing more time for the 
blood to run out of the auricle into the ventricle, and by strength- 
ening the auricle itself. Besides this, mitral stenosis is usually 
accompanied by mitral regurgitation, which will be benefited by 
cardiac tonics in the way just described. 

In aortic stenosis digitalis is of little or no use when there is 
sufficient compensatory hypertrophy, but may be useful if the 
heart is becoming feeble. 

There has been considerable difference of opinion regarding 
the use of digitalis in aortic regurgitation, some holding it to 
be useful and unattended with any risk, while others regard its 
administration as attended with considerable danger. In con- 
sidering this question we must bear in mind that the risks which 
a patient runs from aortic regurgitation are not the same in all 
stages of the disease. While the aortic regurgitation is uncom- 
plicated, and the ventricle strong enough to carry on the cirocu- 
lation, the risk to the patient is that of sudden death by 
syncope. 

It is easy to understand how this should be the case. When 
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the aortic valves are healthy the arterial system may be regarded 
as a large-branched tube open only at one end—the capillaries— 
and through these the blood flows so slowly that there is no risk 
of syncope from the blood-pressure falling too low (Fig. 118, a). 
In a case of aortic regurgitation, on the contrary, the arterial 
system is open at both ends, and during the cardiac diastole the 
blood is not only running through the capillaries, but is running 
backwards into the left ventricle, so that the conditions are favour- 
able for the blood-pressure falling so low as to induce syncope (Fig. 
118, 5). It is evident that anything which prolongs the diastole, 
and thus allows more time for the arterial system to empty itself 
through the capillaries at one end and into the ventricle at the 
other, will increase the risk of syncope, and for this reason dig)i- 
talis cannot be regarded as free from danger in aortic regurgita- 
tion. The danger may, however, be very considerably diminished 
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Fic 118.—Diagram to illastrate the tendency to synoope {n aortic regurgitation. Ina the aortic 

goes prevent regurgitation The carotid and {ts branchos are ahown aa full. 

In 5 there is aortic regurgitation, the blood flows out of the arterial system through the capil- 

laries and into the heart. The camtid and its branches are shown as empty. Ine the condition 

is the same as in 6, Dut the patient is suppose] to be In the recumbent posture, and the carotid 
and its branches remain full. 


by keeping the patient in a recumbent posture with the head 
low. e column of blood above the aortic valves being lower, 
there will be somewhat less tendency to regurgitation; and even 
should the arterial pressure fall much, the brain may still receive 
sufficient blood supply to prevent syncope. 

In cases of aortic disease, where compensatory hypertrophy is 
insufficient, or where the hypertrophied heart is ming en- 
feebled and dilated so that the mitral valves no longer close the 
orifice, the most urgent risk to the patient is no longer that of 
sudden syncope, but of pulmonary embarrassment, dropsy, and 
all the other consequences of mitral regurgitation. Insuch cases, 
as well as in those where organic disease of both mitral and 
aortic valves exist simultaneously, we must treat the urgent 
symptoms and give digitalis or other cardiac tonics. 
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In dilatation of the right heart due to bronchitis or emphy- 
sema, digitalis is frequently useful, though its benefit is less 
marked than in mitral disease. 

Risks attending the Administration of Digitalis and 
other Cardiac Tonics.—The great risk attending the use of 
these drugs is sudden death from syncope. Whenever it is 
necessary to push them to any extent, the patient should be kept 
strictly in the recumbent posture, and not allowed to raise him- 
self quickly even into a sitting position on any pretence what- 
ever, even when there is no aortic complication. The effects of 
sudden change from the lying to the standing position in produc- 
ing syncope have already been mentioned (p. 205), and when the 
patient is allowed to sit up he should be helped up slowly and 
with care. A change from the lying to the standing position by 
the patient getting out of bed is, of course, still more danger- 
ous than simply sitting up in bed, and the most dangerous thing 
of all is for him to get up for the purpose of micturition. The 
reason of this has been already explained (p. 264). 

Such strict precautions are, of course, not required excepting 
when the cardiac tonics have to be given in full doses. But 
when it is necessary to do this they should on no account be 
neglected. 

As digitalis is cumulative in its action, it is often advisable 
after continuing it for several days to leave it off for a day or two, 
and then recommence; and this is a useful precaution when 
giving digitalis to out-patients who are seen at an interval of 
a week or more, even when the dose is comparatively small. 
Another difficulty in the administration of cardiac tonics is the 
gastric disturbance, loss of appetite, and vomiting which they are 
apt to produce. 

In cases where the arterial tension is already abnormally 
high—e.g. in cases of contracting kidney—and the heart seems 
unable to drive the blood into the aorta, the proper treatment, of 
course, is to reduce the abnormally high blood-pressure by purga- 
tives, diuretics, and diaphoretics, and not to attempt to strengthen 
the heart by the use of cardiac tonics. If this be done the pres- 
sure may be raised still further and burst the vessels, giving rise 


to apoplexy. 


Vascular Tonics. 


Vascular tonics are substances which cause increased contrac- 
tion of the arterioles or capillaries. They not only raise the 
blood-pressure, but influence toa considerable extent the quantity 
of lymph poured out into the tissues or absorbed from them, and 
thus modify tissue change. They are of special importance in 
the treatment of dropsy. 
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The most important vascular tonics are :— 
Digitalis. 
Iron. 
Strychnine. 


Pathology of Dropsy.—Dropsy consists in the accumulation 
of lymph, either in small lymph spaces in the tissues (cedema, 
anasarca) or large serous cavities (ascites, pleural or pericardial 
effusions). The accumulation is caused by more lymph being 
poured out from the capillaries than can be removed by the 
lymphatics and veins. 

The chief causes of dropsy are—(1) Diminished removal of 
lymph from the lymph spaces or serous cavities. This may be 
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Right leg. Left leg. 
Fig, 118 re of Ranvier’s experiment on dropsy. The vena cava is iigatured, and in the pide 
leg the trunk of the sciatic hans been divided so that both the motor and veso-motor nerves 
ed in it are paralysed. On the right side the motor roots of the scintic alone are divided a anil 
the vaso-motor left uninjured. There is thus motor paralysis on both sides, but vaeo-motor 
paralysis and dropay only on the left side. 


due to (a) obstruction of the veins, or ()) of the lym hatics. (2) 
Increased exudation of lymph from the capillaries. increased 
exudation may be due to (a) changes in the walls of the capillaries 
themselves rendering them more permeable. This appears to be 
the only condition which by itself can produce wdema. There 
are two others, however, which, although by themselves incapable 
of producing cedema, yet, along with others, are of the utmost 


onaP. x1.) ACTION OF DRUGS ON THE CIRCULATION. 887 


importunce; these are (b) a watery condition of the blood, and 
(c) vaso-motor paralysis. In many, indeed in most cases of 
dropsy, two or three of these factors are combined. 

Obstruction to the veins, or lymphatics alone, will rarely 
cause dropsy, unless at the same time there is increased transu- 
dation from the capillaries. Thus Ranvier found that ligaturing 
the vena cava of a dog did not produce dropsy in the legs, the 
lymph being removed either by the collateral venous circulation 
or by the lymphatics. On dividing the sciatic nerve on one side, 
however, after ligature of the vena cava, dropsy appeared in the 
corresponding leg, while it remained absent from the other. He 
showed that the dropsy was caused by paralysis of the vaso- 
motor, and not of the motor fibres contained in the sciatic, by 
dividing the motor roots of the sciatic on the other side, leaving 
the vaso-motor roots uninjured. When this was done motor 
paralysis occurred equally in both legs, but dropsy only appeared 
in the one where the yaso-motor nerves had been divided (Fig. 
119). This experiment shows what an important factor the 
loss of vascular tone is in the production of edema, and we may 
legitimately infer from it that vascular tonics, by increasing the 
contractility of the vessels, will tend to prevent cedema, or remove 
it when it is already present. 

A watery condition of the blood does not of itself increase the 
exudation of lymph, nor does it produce edema, yet in cases of 
anemia or chlorosis we very frequently find a tendency to edema 
of the ankles, and experiments in Cohnheim’s laboratory have 
shown that, although a watery condition of the blood alone causes 
no increased exudation of lymph so long as the vaso-motor nerves 
are intact, yet it does so to a very great extent when the vaso- 
motor nerves are paralysed.! 

Alteration of the capillaries by inflammation causes increased 
exudation of lymph, and tends to produce a local edema. This 
cedema is greatly increased if the vaso-motor nerves are paralysed, 
not only attaining a much greater extent, but appearing more 
quickly and lasting longer. I have already mentioned that, in 
experiments on artificial circulation, acids added to the circulating 
fluid not only caused dilatation of the vessels, but increased 
transudation through them, and tended to render the tissues 
edematous. It is not improbable that some alterations of the 
blood-vessels of the living body which tend to render them more 
permeable may be connected with imperfect oxidation and the 
formation of sarco-lactic instead of carbonic acid. 

Arsenic has this power of lessening oxidation,’ and it seems 
not improbable that the tendency to produce edema of the eyelids 
which it possesses may be due to this peculiar action. 


1 Jankowski, Virchow's Archiv, xeisi. p. 259. 
* Feitelberg, Inaug. Diss. Dorpat, 1883. 
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It is evident that whatever tends to increase oxidation will 
have an opposite effect, and will tend to prevent any excessive exu- 
dation from the capillaries. In cases of anwmia iron is there- 
fore serviceable, and as the condition of the blood improves the 
tendency to edema disappears. 

What has just been said regarding the action of acids may 
seem to be in contradiction to the usually received opinion that 
the mineral acids act as vascular tonics. It is quite true that 
small doses of dilute acids, especially when given, as they usually 
are, along with bitters, frequently impart a feeling of strength 
and tone, whereas alkalies are frequently felt to be depressing, 
but in the case of both these classes of remedies this effect is 
probably not due to any direct action on the vessels themselves 
(vide Acids). 


Cardiac Sedatives, 


Cardiac sedatives are substances which lessen the force and 
frequency of the heart’s action. 

They are chiefly used, either for the purpose of lessening 
violent action or palpitation of the heart, or of rendering the 
pulse slower in febrile conditions, especially those consequent on 
local inflammation. It has already been mentioned that bella- 
donna, diminishes the sensibility of the heart to changes of pres- 
sure, and that sometimes it is useful in palpitation consequent on 
cardiac strain. Simple pressure over the cardiac region appears 
to have the power of lessening palpitation, so that when this 
occurs in consequence of any sudden emotion, there is a natural 
tendency to press the hand over the region of the heart. It is 
impossible to say whether the relief which such pressure certainly 
affords is simply mechanical, or is due to reflex action on the 
heart through the cutaneous nerves. Plasters applied to the 
cardiac region have a beneficial action upon palpitation similar 
to that of the hand, and one of the most commonly used and 
beneficial is belladonna plaster. In irritable-heart of soldiers 
Dr. Da Costa found digitalis better than any other remedy.' 

In palpitation depending on indigestion, hydrocyanic acid is 
useful. In palpitation due to aortic disease, senega has been 
recommended. It is probable that its efficacy depends upon the 
diminished action of the cardiac ganglia and muscle which its 
active principle, saponine, produces. 

An active circulation of blood is usually advantageous both 
for functional activity and for the repair of damage to an organ, 
but sometimes it may become excessive, and relief may be afforded 
by diminishing it (vide p. 842). 





1 Amer. Journ. Med. Sci., Jan. 1871. 
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The chief cardiac sedatives employed for this purpose are :— 


Aconite. 
Veratrum viride. 
Antimonial preparations. 


It is questionable whether in extensive inflammation of in- 
ternal organs cardiac sedatives are of much service or not. They 
seem, however, to give relief in the feverish condition which accom- 
panies more limited inflammation, such as tonsillitis, otitis, 
&c. In such cases the tincture of aconite is best employed in 
very small doses (one drop) frequently repeated. The introduc- 
tion of this method of using the drug in divided doses is due in 
great measure to Ringer, and it has the very great advantage 
that the desired effect can be produced with greater certainty and 
‘with less risk of an overdose being given. 


Vascular Sedatives. 


Vascular sedatives are substances which, by increasing the 
contraction of the vessels, lessen the flow of blood through them. 
They are chiefly used to lessen local inflammation or prevent 
hemorrhage. One of the most powerful of all vascular sedatives 
is cold. For its use in local inflammation ride p. 348. It is not 
only a vascular but a cardiac sedative, and ice swallowed in con- 
siderable quantity will tend to lessen the action of the heart. It 
is therefore one of the means to which we chiefly trust in cases of 
hemoptysis. In hmmatemesis it has the double action of lessen- 
ing the activity of the heart, and of contracting the vessels in 
the stomach. 

The remedies which are chiefly employed in addition to cold 
are :— 

Digitalis. 
Ergot. 
Hamamclis. 
Lead acetate. 
Opium, 
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CHAPTER XT. 
REMEDIES ACTING ON THE SURFACE OF THE BODY. 


Irritants and Counter-irritants. 


Irritants are substances which, when applied to the skin, 
cause a greater or less degree of vascular excitement or inflam- 
mation. They are employed for the sake of their local action, 
to produce increased circulation in the part to which they are 
applied, and thus to remove abnormal conditions already present 
in it. 

When irritants are employed for the purpose of affecting 
reflexly a part remote from the seat of application they are named 
Counter-irritants. 

Irritants are subdivided, according to the amount of effect 
produced, into rubefacients, vesicants, pustulants, and escharotics. 

Rubefacients produce simply congestion and redness, which 
may be merely temporary, passing off in a few minutes, or may 
be more permanent, remaining for several days. 

When more powerful, so as to cause exudation between the 
true skin and epidermis, giving rise to vesicles, they are called 
vesicants, or epispastics. 

When they do not affect the whole skin alike, but do so un- 
equally, and irritate isolated parts in it, such as the orifices of 
the sudoriferous glands, so powerfully as to give rise to pustules, 
they are called pustulants. 

When they destroy the tissues altogether, forming a slough, 
they are called caustics or escharotics. 

The difference between these sub-classes is chiefly one of 
degree, and not of kind. The weaker ones produce the higher 
degrees of action when applied for a long time, and the stronger 
ones produce the slighter kinds of action when applied for a 
short time. 

It must be remembered that, although inflammation is usually 
associated with increased circulation, the two things are essentially 
different. 

Inflammation is the injury to the tissue ; the increased circu- 
lation is the attempt to repair it. 

Increased circulation occurs wherever we have increased 
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functional activity, whether this be for the purpose of performing. 
a@ normal function, as in glands during the process of secreting, 
and in muscles during contraction, or for the purpose of repair. 
When repair is going on slowly, the process may be frequently 
quickened by increasing the supply of blood to the part, and this 
is the reason for using friction, and liniments and blisters of 
various kinds, in cases of chronic inflammation in joints or in 
ulcers. 

Sometimes irritation fails to cause absorption, from being too 
weak. In a case of rheumatic gout which I saw some years ago, 
irritating liniments had been applied for some time in vain, until, 
by mistake on the patient’s part, so much iodine liniment was 
put on at once as to cause vesication over the whole back of the 
hand, when recovery began immediately. 

In acute inflammation, however, the greatly increased circu- 
lation, along with the heightened sensibility of the sensory nerves 
in the inflamed part, causes much pain, and this is relieved when 
the tension of the blood in the inflamed part is lessened. We 
notice this very clearly when the finger is inflamed in consequence 
of a prick from a thorn, a bruise, or other injury. When it is 
allowed to hang by the side, the throbs of pain, coincident with 
every pulse-beat, become excruciating, while, if raised above the 


Fis, 190.—Tracings from the radial artery at the wrist : 4 before and & after the application of a 
cloth dipped in cold water round the arm. (After Winternits.) 

head, so that the pressure of blood in the vessels is less, the pain 
becomes greatly diminished. The tension in the vessels may be 
relieved likewise by causing contraction of the arteries leading to 
the part by a cold compress around the arm (Fig. 120), or by 
dipping the finger in cold water; but relief is also afforded by a 
warm poultice applied to the finger. At first sight it seems strange 
that heat and cold should both relieve the pain, but a little 
consideration will show that they both relieve the tension in the 
vessels of the inflamed part. Cold does so by causing a reflex 
contraction of the afferent arteries, and thus diminishing the 
quantity of blood going to the inflamed part. Warmth, on the 
other hand, diulates the capillaries of the collateral circulation, 
and thus diverts the current away from the inflamed vessels. 

The use of counter-irritation as a remedial measure depends 
on the fact that similar alterations to those produced by heat and 
cold on the finger may be produced on the circulation in internal 
organa reflexly through the nervous system. 

When an irritant is applied to any part of the skin, it causes 
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s local dilatation of the vessels and redness of that part, but 
contraction of the vessels in other parts of the body. Probably 
this contraction takes place with the greatest force in certain or- 
gans having a definite nervous relation to that part of the surface 





¥ro. 121.—Diagram to show the effects of heat and cold in lessening the pain of inflammation. The 
is supposed to represent the end of the finger, The small star indicates the point of 
irritation, e.g. prick by a thorn. The line in the centre of each figure is intended to represent 
the nerve going to the injured part ; and at the side of each figure is an artery and sai oon- 
nected by a capillary network. In a the oapillary network around the seat of tation ia seen 
to be much congested ; the nerve-filaments are thus pressed upon and puin is occasioned. 3 re- 
presents the condition of the finger after the application of cold to the armor hand. In canse- 
quence of the contraction of the afferent arteries the finger becomes anamic; no pressure fs 
exerted on the nervous filaments, and pain is alleviated, ¢ represents the finger after it has 
been encased in a warm poultice; the capillary network at the surface of the finger {s dilated, 
and the blood is thus drawn away from the seat of irritation and the pain therefore relle ved. 


which is irritated. Zulzer found that when cantharides-collodion 
was painted repeatedly over the back of a rabbit for fourteen days, 
the vessels underneath the skin, and the superficial layers of 


Vessels of thoracic wall 


Vessels of body generally. 


Dilated vessels of jung. 





Fig. 122.—Diagram to show congestion of the lung. The pu) vessels are shown dilated, and 
thoee of the thoracic wall codtrined. ae vs 


muscles, were congested. The deeper layers of the muscles, the 
thoracic wall, and even the lung itself, were much paler and more 
anemic than those of the other side. 

{t is probable that a similar condition occurs in man, and that 
when we apply a blister to the side we, sometimes at least, cause 
contraction of the vessels in the pleura and lung below, and thus 
relieve pain in the chest in much the same way as when we apply 
cold to an inflamed finger. It has been supposed that the action 
of « poultice or blister was simply to draw away blood from the 
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inflamed part. We have seen that the poultice does this in the 
case of an inflamed finger, but in an inflamed lung or pleura the 
quantity which comes to the skin is insufficient to explain the 
relief. It is quite possible, however, that the vessels in the lung 
and pleura adjoining the inflamed district may be dilated by the 
application of a poultice or blister to the side, and thus relief is 
afforded in the same way as by the application of a poultice to the 
finger. It is not easy to say in which of these ways a poultice or 


Dilated vessels of thoracic wal! 


ciarie, a: oGres Ceheraily. 


Biister 


‘ontracted vessels of lung. 





Pia. 123.—Diagram to explain the action of vounter-irritatiou. A Diister or other coanter-irritant 
is ahown applied to the chest-wall. The stimulus which it causes is tranamitted up the afferent 
nerves to the vaso-motor centre; it is thence reflected down the vaso-motor nerves to the pal- 
monary vessels, causing them to contract, while it is reflected down vaeo-dilating fibres to the 
Yeusols af the thoracic wa)] and probably of other parts of the hody also, causing them to dilate, 
and thus lewening the pulmooary congestion by withdrawing blood from the lungs. (Compare 
with Pig. 133.) 

blister acts in any particular case. Clinical experience seems to 
show that sometimes the blisters relieve acute inflammation by 
causing contraction of the afferent vessels (as represented in the 
accompanying diagram, Fig. 123) and thus lessening the tension 
in the vessels of the inflamed part. If the blister is too near 
to the inflamed part, it may increase instead of diminishing the 
congestion, and thus do harm instead of good. 

As a matter of practice, the rule is usually insisted upon, that 
in a case of pericarditis, for instance, the blister should not be 
put immediately over the pericardium, but at some httle distance 
from it. 

Counter-irritation is not only used, however, as a means of 
lessening congestion and pain in acute inflammation, it is also 
employed with much advantage to cause the re-absorption of in- 
flammatory products. The use of the increased circulation which 
a blister causes in a chronic ulcer is unquestionable, and the rapid 
absorption of the thickened margins of the ulcer is perceptible to 
the eye. A similar absorption appears to occur in deeper-seated 
organs, such as the lung, on the application of counter-irritation 
to the chest, and painting with iodine liniment is useful in pro- 
moting absorption of liquid effused into the pleural cavity or of 
the product of chronic inflammation of the lung. The mode in 
which the irritation acts is probably the same both in the chronic 
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ulcer and in the lung, i.e. by increasing the circulation through 
the part affected. Where the blister is applied, as in acute peri- 
carditis, to lessen congestion, it is usually placed at a little distance 
from the inflamed part, but where we wish to increase absorption, 


as in consolidation of a@ part of the lung, we apply the counter- 


irritant directly over the consolidated part. 


Rubefacients. 


Mechanical, as friction. 

Ammonia.—Solution of am- 
monia, compound camphor 
liniment. 

Alcohol (prevented from evapo- 
rating by oil-silk or a watch- 
glass). 

Arnica. 

Cajeput oil. 

Camphor. 

Capsicum. 

Chloroform (prevented from 
evaporating, like alcohol) ; 
chloroform liniment. 

Ether (like chloroform). 

Iodine and its preparations.— 
Iodide of cadmium, iodide of 
lead. 

Menthol. 

Mustard. 

Oil of turpentine, of nutmeg, 
and many other volatile oils. 


Vesicants. 


Acetic acid (glacial). 
Heat of: 
Boiling water. 
Corrigan’s hammer. 
Cantharides.—Solutions, plas- 
ter, cantharidin. 
Euphorbium. 
Meczereon. 
Volatile of of mustard. 
Rhus toxicodendron. 


Pustulants. 


Croton oil. 
Tartarated antimony. 


Caustics. 


Actual cautery. 
Acids :—Acetie (glacial). 
Carbolic. 
Chromic. 
Hydrochloric. 
Lactic. 
Nitric. 
Osmic. 
Sulphuric. 
Alkalies :— 
Lime. 
London paste (p. 346). 
Vienna paste (p. 316). 
Potash. 
Soda. 
Ethylate of sodium. 
Alum (burnt). 
Antimony (chloride). 
Arsenic. 
Bromine. 
Soluble compounds of — the 
heavier metals; as: 
Copper sulphate. 
Mercurie chloride. 
- nitrate. 
Silver nitrate. 
Zinc chloride. 
Zinc sulphate. 


Rubefacients.— One of the simplest rubefacients is mere 
friction. This may be made either with the hand, or more 
effectually still, with a rough cloth or a flesh-brush. Friction also 
greatly aids the action of many of the slighter rubefacienta. 

Rubefacients may be used for their action upon the skin iteelf 
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to relieve itching. They may also be used for their effect on 
deeper-seated structures. 

Friction, with firm pressure, is used in shampooing. Upward 
friction in the limbs will diminish the tension in dropsy, by 
removing part of the fluid from them. It also aids the circula- 
tion of the lymph, and by accelerating the passage of the pro- 
ducts of muscular waste from the muscles themselves into the 
general circulation, it removes to a great extent the sense of 
fatigue after over-exertion (p. 181). When applied along the back 
it soothes conditions of nervous excitement, and tends to produce 
sleep. Friction, along with stimulating liniments, applied to the 
joints after active inflammation has subsided in them, tends to 
remove the swelling and to restore their function. 

Neuralgic pains are frequently relieved by the application of 
rubefacients such as ammonia, chloroform applied by a watch- 
glass, or a mustard-plaster to the painful spot. 

Conditions of nervous debility are sometimes benefited by 
mustard liniment applied over the spine, and a mustard-plaster 
to the nape of the neck is sometimes useful in nervous irritability 
with sleeplessness. In addition to the action which the mustard 
has on the vessels, it produces a sharp pain, so that it is employed 
also to rouse persons suffering from narcotic poisoning, or from 
coma. 

Mustard-leaves or iodine liniment applied over consolidated 
parts of the lung tend to cause absorption of inflammatory 
products, and are used for this purpose in cases of effusion into 
the pleura or pericardium, of chronic consolidation remaining after 
an attack of pleurisy or pneumonia, or in commencing phthisis. 

Vesicants.— Vesicants are employed locally in chronic ulcers 
and to cause absorption of effusions into joints, or chronic 
thickening about them. When applied around the inflamed 
joints in acute rheumatism, they not only relieve the local affec- 
tion, but appear to have a curative action on the general febrile 
condition. 

In neuralgia, blisters over the painful point are useful, and 
sometimes, when neuralgia is in the side, or in the breast, it may 
be relieved by applying the blister over the corresponding part 
of the spine where there is usually a spot which is tender on 
pressure. In sciatica, the relief is often greater when the blister 
is applied to the heel, than over the nerve itself. 

In neuralgia also it not unfrequently happens that a slight ap- 
plication of the actual cautery is more efficacious than a blister. 
Tbe most convenient form of this ia Paquelin’s thermocautery. 

In inflammation of the pericardium or pleura, a blister 
frequently relieves the pain, and it sometimes lessens or cuts 
short the inflammation. Applied over the epigastrium, blisters 
relieve vomiting arising from various causes. 

In cerebral affections, auch as obstinate headache, in menin- 
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gitis and hydrocephalus, blisters to the nape of the neck or 
under the mastoid process are useful. 

Hysterical paralysis of the limbs sometimes yields to blisters 
locally applied ; and hysterical aphonia is sometimes removed by 
a blister over the larynx. 

Pustulants.—Pustulants are employed for the purpose of 
keeping up & continuous moderate irritation in chronic inflam- 
mations: tartar emetic ointment, and croton-oil liniment, seem 
sometimes to be of considerable advantage in chronic inflamma- 
tion of joints or synovial membranes, in chronic bronchitis and 
in pleurisy; perhaps sometimes in phthisis. They have been 
used also as an application to the spine in paralysis and hysteria, 
and to the head in tubercular meningitis, and to the nape of the 
neck in chronic headache or giddiness. They were much cm- 
ployed formerly, but of late years iodine liniment or small blisters. 
have to a great extent taken their place. 

Caustics.—Caustics are used to destroy excrescences on the 
surface of the skin and mucous membranes: warts, condylomata, 
or polypi; to destroy exuberant and unhealthy granulations in 
ulcers and fungating sores: thus, a slight touch with nitrate of 
silver, sulphate of copper, or with nitric acid, will sometimes 
cause the tissues in an unhealthy wound after an operation to 
become less exuberant, and take on a healthy healing action. 

Caustics may be used to destroy malignant growths. Gene- 
rally a surgical operation is preferable for this purpose, but some- 
times patients have such a horror of the knife that they will not 
submit to an operation, and in such cases caustics are occasionally 
employed. For this purpose one of the following may be applied : 
Vienna paste consisting of caustic potash and caustic lime moist- 
ened with water, or London paste, which consists of caustic soda 
and lime moistened with alcohol. Sulphuric acid mixed with saw- 
dust has sometimes also been used, but it is exceedingly painful. 
Arsenious acid made with various inert substances into a paste 
is not unfrequently employed with considerable success by char- 
latans, who sometimes succeed in removing cancerous growths 
by its application in apparently hopeless cases, but the risk 
attending its use is considerable. 

Caustics are sometimes employed also to open abscesses,. 
especially abscesses of the liver, if it is thought advisable to cause 
adhesions between the viscus and the abdominal wall before the 
abscess is ed, so as to avoid any risk of pus finding its way 
into the minal cavity. The substance usually employed for 
this purpose is caustic potash. 

Caustics are also used to keep up chronic irritation, as in 
chronic headache or epilepsy, a wound being first made by the 
use of the caustic, and prevented from healing by the introduo- 
tion of a foreign body into it, or by the continued application of 
some irritating ointment, such as savine ointment. 
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Caustics are also used as an application to the bites of veno- 
mous serpents, or of rabid dogs, in order to destroy the virus 
and prevent its general action on the organism. The weaker 
caustics are of no use for this purpose. I have seen a boy die of 
hydrophobia six weeks after he was bitten by a mad dog, although 
the wound had been thoroughly cauterised by nitrate of silver 
five minutes after the bite. In all cases the parts around the 
bite should be, if possible, excised and then cauterised with a 
red-hot iron, a ligature being, if possible, placed between the 
bitten part and the heart until the operation has been effected, 
so as to prevent any absorption of the virus. 


Emollients and Demulcents. 


. Emollients are substances which soften and relax, while 
Demulcents are substances which protect and soothe the parts 
to which they are applied. 

Many substances exercise both of these actions, and so no 
very sharp line of distinction is drawn between them. Emol- 
lients, however, are more generally spoken of in relation to 
their application to the skin, and demulcents to the mucous 
membranes. 


Demuilcents. Emollients. 

Bread. Moist warmth—bathing with 
Collodion. warm water, hot sponge, hot 
Cotton-wool (for external fomentations, steam. 

use only). Poultices made of substances 

1g. which retain heat and mois- 
Fuller’s earth. ture—bran, bread, figs, flour, 
Gelatine. linseed-meal, oatmeal, &c. 
Iceland moss. Gelatinous substances. 
Isinglass. Fats —almond-oil, glycerin, 
Glycerin. lard, linseed-oil, neat’s-foot 
Gum. oil, olive-oil, spermaceti, suet, 
Honey. lanolin. 
Linseed. Parafin—petrolatum, vaseline, 
Linseed-tea. and unguentum petrolei. 
Marsh-mallows. Soap and other liniments. 
Almond-oil. 
Olive-oil. 
Starch. 
White of egg. 


The Action of Demulcents is chiefly mechanical. They 
form a smooth, soft coating to an inflamed mucous membrane, 
or to a skin deprived of its epidermis, and they thus protect the 
surface from external irritation, and allow the process of repair 
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to goon. They are used externally in cases of irritating skin 
diseases, where the epidermis from one cause or another has 
been broken or removed, as by friction, exposure to cold, &c. 
Internally they are employed when the mucous membranes have 
been irritated, as, for example, in the after-treatment of cases of 
irritant poisoning. 

Mucilaginous substances are also used to relieve pain and 
irritation in the throat, and to lessen the irritable cough which 
frequently depends on congestion of the pharynx and upper parts 
of the respiratory passages. 

Such substances as figs, prunes, and even cabbage, are em- 
ployed to protect the intestines from injury by hard and pointed 
substances which have been accidentally swallowed. They do 
this by leaving a bulky indigestible residue in which the pointed 
article becomes embedded, and thus passes along the intestine 
without lacerating it. 

The Action of Emollients is to relieve the tension and pain 
in inflamed parts; warmth and moisture do this by dilating 
the collateral blood-vessels in the manner already described 
(p. 8342). They also relax the tissues themselves and lessen the 
pressure upon the nerves of the part. 

Fatty emollients soften the skin and thus render it softer 
and more flexible. These emollients also aid the immediate 
effect of friction upon the skin, enabling it to be applied with 
greater advantage, and to act on the more deeply-seated tissues, 
as, for example, in cases of stiffness in joints. 

Therapeutic Uses.— Warmth and moisture are almost in- 
variably used to relieve spasm and the pain attending it, as well 
as to relieve pain in all cases of inflammation, whether super- 
ficial or deep-seated, and they relieve 80 much that, with many 
people, the connection between pain and poultice has come to be 
@ household word. When poultices are intended to act directly 
on the part to which they are applied, the linseed, bran, or 
bread should be applied to the skin with nothing between, or at 
most with only a thin piece of muslin, but when intended to act 
on deep-seated organs, a considerable thickness of flannel should 
be interposed, so that the heat may come gradually through, and 
ree = excessively hot poultice to be applied without burning 

e skin. 

In cases of disease of the respiratory passages the warmth is 
usually applied by means of inhalation. 

Fatty emollients, by softening the skin or mucous mem- 
branes, such as those of the lips, prevent them from cracking, 
and are used by persons with a delicate skin to prevent cracks 
forming on exposure to cold. 

_ They are also used to prevent friction between surfaces of 
skin constantly in contact, as between the nates and inner joints 
in children, and to prevent bed-sores. 
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Astringents. 


These are substances which cause contraction of the tissues 
to which they are applied and lessen secretion from mucous 
membranes. 


Acids. Gallic acid. 
Alcohol. Tannic acid. 
Alum. Vegetable substances contain- 
Chalk and Lime. ing these acids, e.g.— a 
Salts of the heavier metals, Catechu. ~ 
e.g.— Galls. £ 
Bismuth subnitrate, &c. Kino. 
Cadmium sulphate. Oak-bark. 
Copper sulphate. Uva-Ursi. 
Ferric chloride. Arbutin. 
Lead acetate. oe 


Silver nitrate. 
Zine sulphate. 


Astringents are usually divided into local and remote. 

Local astringents are those which affect the part to which 
they are applied. Remote are those which act on internal 
organs after their absorption into the blood. 

With the exception of gallic acid and ergot they all coagu- 
late or precipitate albumen. Dilute mineral acids do not 
coagulate albumen, but precipitate albuminous substances from 
= alkaline fluids in which they are naturally dissolved in the 

y. 

When applied to a surface from which the epidermis has 
been removed, the other astringents combine with the albumi- 
nous juices which moisten this surface, as well as with the 
tissues themselves, and form a pellicle more or less thick and 
dense, which in some measure protects the structures beneath 
it from external irritation, at the same time that they cause the 
structures themselves to become smaller and more dense. On a 
mucous membrane they have a similar action, and they lessen 
its secretion. It was formerly supposed that their action was 
partly due to their causing the blood-vessels going to a part of 
the body to contract, thus lessening the supply of fluid to it, as 
well as to their effect on the tissues themselves. But experiment 
has shown that, while nitrate of silver and acetate of lead possess 
this power, perchloride of iron and alum do not, and that tannic 
and gallic acids actually dilate the vessels. The astringent 
action of these latter drugs must therefore be exerted upon the 
tissues. (Kossbach.) 

Uses.-—Astringents may be employed locally in various 
forms. In the solid form, as a powder, or in various prepara- 
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tions, such as lotions, ointments, plasters, glycerines, &c., they 
are applied, especially the metallic astringents, to wounds and 
ulcers for the purpose of reducing the size and increasing the 
firmness of exuberant granulations, as well as of protecting the 
surface by forming a pellicle over it. They are used to lessen 
congestion and diminish the secretion of the various mucous 
membranes—as a lotion to the eye and mouth ; as a gargle or a 
spray to the throat; in the form of an injection to the nose, 
urethra, and vagina; and of suppositories to the rectum. Ad- 
ministered internally, several astringents have a powerful effect 
in checking diarrhea, and certain of them may have a local 
action upon the stomach and intestines. 

The remote action of such astringents as acetate of lead and 
gallic acid, when absorbed into the blood, in lessening hemor- 
rhage, is made available in the treatment of hemoptysis, 
hematemesis, hematuria, and loss of blood from other parts of 
the body. 


Styptics. 


Styptics are substances which arrest the flow of blood from 
broken or wounded surfaces or vessels. They may do this either 
by aiding the rapid formation of a coagulum which will plug up 
the wounded vessels, or by causing the vessels themselves to 
contract so much as to check the flow of blood out of them. 
They are closely connected with astringents, which, as we have 
already mentioned, nearly all coagulate albuminous substances. 


Acids. Collodion, ache 
Actual cautery. Matico, . 
Alum. Spider’s-web, | mechanically. 
Ferric chloride. 
Tannin. 
Lead acetate. 
Substances acting on the blood-vessels :— 

Cold (Ice). 

Digitalis. 

Ergot. 


Action.—Matico and cobwebs act mechanically in siding 
the formation of a clot around the fibres. Collodion also acts 
mechanically by exerting pressure over the surface, and thus 
preventing the blood from issuing. 

Alum, lead acetate, and ferric chloride cause coagulation of 
the blood. 

Pressure to the surface, cold sponges or ice, cause the vessels 
to contract, and thus prevent the blood from running out of 
them in superficial hemorrhage. 

Lead acetate and gallic acid, when absorbed into the blood, 
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not only tend to lessen secretion from the mucous membranes, 
but arrest hemorrhage from internal organs. This is probably 

artly due to their effect in increasing the coagulability of the 

lood, and possibly partly also to their power of causing contrac- 
tion of the arterioles. Ergot and digitalis also lessen or arrest 
hemorrhage, although they have little or no action on coagula- 
tion, and their action probably depends on their power to cause 
contraction of the arterioles. 

A dependent position increases the pressure of blood locally 
in the part, and thus tends to increase hemorrhage. It is 
therefore advisable to keep the bleeding part as much raised as 
possible. 

Powerful action of the heart tends to increase the blood- 
pressure generally. In cases of severe hemorrhage it is there- 
fore of the greatest importance that the patient should keep 
absolutely quiet, and that all the food should be taken cold. 

Cold to the surface is a powerful agent in checking internal 
as well as superficial hemorrhage. It probably acts by causing 
reflex contraction of the vessels (compare Rossbach’s experi- 
ments, p. 252). A cold key to the back of the neck and cold 
water to the nose are frequently useful in epistaxis, and ice-bags 
to the chest or epigastrium are useful in hemoptysis and hema- 
temesis. It is probable that other stimuli to the surface act on 
the vessels in a similar way, and probably this is the explanation 
of the fact that menorrhagia and metrorrhagia are sometimes 
successfully treated by placing a plug of cotton wool soaked in 
a mixture of vinegar and brandy in the vagina, or applying the 
same mixture either on cotton wool or on a napkin to the vulva. 

The powerful action of hot water injected into the vagina 
and uterus in arresting post partum hemorrhage (p. 455) 1s 
probably due partly to its causing a reflex contraction of the 
vessels and of the uterus itself, and probably also to its direct 
‘stimulating action on the muscular walls of the uterus. 


— 
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CHAPTER XIII. 
ACTION OF DRUGS ON THE DIGESTIVE SYSTEM. 


ACTION OF DRUGS ON THE TEETH. 


AttTHouGsH the hurry and bustle of modern life is apt to make 
people forget it, mastication is a most important part of the 
digestive process. During early life the stomach and intestines 
may be able to digest imperfectly-masticated food, but as years 
advance they cease to do so, and imperfect mastication becomes 
a, fruitful source of dyspepsia. 

If the teeth are entirely or almost entirely gone, the person 
may chew with his gums, but if they are only partially gone it 
frequently happens that those which remain oppose one another 
only sufficiently to prevent the gums from closing, while they do 
not help mastication. 

The decay of teeth 1s chiefly due to the dentine being attacked 
by the acid products of the decomposition of food in the mouth. 
This decomposition 1s to a great extent due to bacteria, and 
antiseptics are therefore useful in preventing decay. 

By cleaning the teeth with a soft brush at night before going 
to bed, particles of food sticking between them may be removed, 
and thus its decomposition and consequent injurious action on 
the teeth may be avoided. Chalk is employed as a basis of most 
dentifrices, as its mechanical action is sufficient toclean the teeth 
without injuring their polish, and at the same time it neutralises 
any acid which may be present. Charcoal has also a useful 
mechanical action greater than that of chalk, but it is more liable 
to scratch the enamel. 

The antiseptics which are usually employed to cleanse the 
teeth are borax, quinine, and carbolic acid. Dilute solutions of 
permanganate of potassium are also very useful, but have a very 
disagreeable taste. Where the gums are soft and spongy and are 
apt to leave the fang of the tooth more or lc#s exposed, vegetable 
astringents, such as areca nut, catechu, kino, and rhatany are 
useful. Mineral acids when given medicinally cause an unplea- 
sant feeling of the teeth being on edge, and are also injurious to 
the teeth; they are therefore usually sucked up by means of a 
glass tube or quill, instead of being simply swallowed. When 
used as gargles for the throat, their injurious action on the teeth 
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may be to a considerable extent prevented by previously rubbing 
the teeth with oil, butter, or lard, and washing out the month or 
brushing the teeth with a weak solution of alkaline bicarbonate 
or soap. Soluble preparations of iron, especially persalts, are 
apt to stain the teeth, and they are therefore also given by means 
of a tube; alum appears also to have a very injurious action on 
the teeth ; alum gargles should therefore not be employed for a 
length of time together, and the same precautions should be used 
as with acid gargles. 

When the gums have receded somewhat from the crown of 
the teeth, pain or a soreness is not unfrequently felt in the teeth, 
although no definite caries is present. This soreness appears to 
be due to the irritant action of acid secretions in the mouth upon 
the exposed fang, and it may be often to a great extent removed 
by washing the mouth out with a weak solution of bicarbonate of 
sodium, or rubbing finely-powdered chalk or magnesia along the 
gums. When toothache occurs in consequence of caries, it may 
sumetimes also be relieved by holding some brandy in the mouth, or 
by placing a small pledget of cotton-wool dipped in tincture or 
liquid extract of opium with a little bicarbonate of sodium in the 
cavity of the tooth. A pledget of cotton-wool dipped in creasote 
or oil of cloves is often used for a similar purpose, and one of the 
most effectual remedies is to dip a small pledyet of cotton-wool 
in pure carbolic acid liquefied by heat, and place it in the cavitv 
of the tooth, taking care to cover it well with clean cotton-wool 
s0 as to prevent the carbolic acid coming in contact with the 
tongue or cheeks. Chlorate of potassium often lessens toothache 
if due to inflammation of a large open carious cavity. Phosphate 
of caleium frequently reheves toothache occurring during preg- 
naney or lactation and is sometimes useful also in toothache 
unconnected with either of these conditions. 


ACTION OF DRUGS ON THE SALIVARY GLANDS. 
Sialagogues. 


These are remedies which increase the secretion of Saliva. 

Anything which is chewed, or even turned about in the mouth, 
such asa pebble, will increase the secretion of saliva; but the 
chief sialagogues have a stimulating action of their own. 

Action.—In the secretion of saliva there are two factors— 
first, the activity of the secreting cells; secondly, the supply of 
new material to them, from which they may manufacture the 
secretion. This depends on the circulation. 

Secreting cells do not derive the new material from which 
they form the secretion directly from the blood. They obtain 
it from the lymph which fills the adjacent lymph-spaces. Hence 
they may continue to seercte for a short while after the circula- 
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tion has ceased, as in the sweat glands of an amputated limb, or 
in the salivary glands after the head of the animal has been sepa- 
rated from the body. But the supply of lymph soon becomes 
exhausted unless a supply of fresh lymph in the spaces is kept 
up by exudation from the blood-vessels. We therefore find that 
abundant secretion is usually, though not invariably, associated 
with an abundant blood-supply. If the flow of blood is not rapid 
the secretion must soon diminish or come to a stop, for, although 
it may occur rapidly at first, the lymph which has accumulated 
in the lymph-spaces supplying the cells soon becomes exhausted. 
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Pr. 124.—Diagram representing the general relation of nerves to the seercting cellsan:] reascla of a 
giand. For the sake of simplicity only one afferent nerve and one nerve-centre and one set of 
vecreting and vascular nerves are here represen 

In the salivary gland, when the secretion is going on, the 
arteries usually dilate, and the blood flows rapidly through them. 
‘Lhe submaxillary gland, in which secretion has been best studied, 
appears to receive four kinds of nerves—two sets being contained 
in the chorda tympani and two in the sympathetic. 

The chorda contains some fibres which act on the blood- 
vessels, causing them to dilate and allow the blood to flow freely 
through the gland, and others which stimulate the cells of the 
gland to secrete a thin, watery saliva. These two kinds are spoken 
of as vaso-dilating and secreting, or secretory, fibres (Fig. 124). 

At present the usually accepted theory is that the secretory 
nerves have a direct influence upon the tissue-change in the cells 
of the gland. During secretion the granules in the cell decrease 
in number and generally in size, the hyaline substance increases, 
and the network within the cell grows.’ It is not at all impro- 
bable, however, that in addition to their action upon secreting 
nerves some drugs influence the amount of fluid poured out from 
the vessels. For if we inject a solution of quinine into the duct 
of the gland and thus destroy its secreting power, and afterwards 
irritate the chorda tympani, the lymph poured out from the 
blood-vessels will accumulate in the gland and render it cedema- 





1 Langley, Proc. Camb, Phil. Soc., Nov. 12, 
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tous; but if an animal be poisoned with atropine the gland does 
not become cedematous when the chorda tympani is stimulated— 
although the blood-vessels going to it are dilated and its power of 
secretion is completely destroyed. We might suppose that the 
gland did not become cedematous because the lymph, although 
not used up by the gland, had been carried away by the cervical 
lymphatics. But this is not the case, for Heidenhain has found 
that the flow of cervical lymph is not increased under these cir- 
‘cumstances. 

It appears to me that the circumstance can hardly be ex- 
plained otherwise than by supposing that atropine not only para- 
lyses the secreting fibres of the chorda, but acts upon the vessels 
in such a manner as to greatly diminish or prevent the exudation 
which would usually take place from them into the lymph-spaces 
on irritation of the chorda. 

The sympathetic contains some fibres which cause the vessels 
of the gland to contract and the blood to flow slowly through it, 
and others which stimulate the cells to secrete a thick and viscid 
saliva. 

Besides the ordinary secretion of saliva regulated by the action 
of the nerves, there is a secretion which is usually termed para- 
Ivtic, because it occurs, not after irritation, but after paralysis of 
the nerves going to the salivary gland. It occurs in the sub- 
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Fia, 125.—Diagram to show the afferent nerves by which the secretion of saliva may be reflexly 


maxillary gland, when its nerves have either been paralysed by 
the injection of small doses of curare into the artery going to the 
land, or by a section of the combined lingual nerve and chorda 
tympani, or extirpation of the submaxillary cies pa It is not 
improbable that morphine also, like curare, produces it, because 
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in moderate doses it causes dryness of the mouth, but in enormous 
doses causes excessive salivation. 

The secretion of saliva may be stimulated by the direct action 
of drugs upon secreting nerves in the gland itself, or reflexly 
through the sensory nerves of the mouth, stomach, eye, or nose 
(Fig. 125). The mere smell, or sight, of appetising food, causes 
secretion of saliva, which 1s probably due to the nerves of smell 
and taste acting through the brain upon the medulla. The brain, 
when excited by mere recollection, may also stimulate the secretion 
of saliva. 

Increased salivation is a common accompaniment of sickness 
or nausea. The afferent nerve here appears to be the gastric 
branches of the vagus. 

The nerve-centre which regulates the secretion of the thin 
chorda-saliva is probably the nucleus of the seventh nerve situated 
in the medulla oblongata. 

Efferent fibres pass out along the chorda tympani and reach 
the gland, some directly, and some after passing through the sub- 
maxillary ganglion. 

The afferent fibres, which convey stimuli from the mouth to 
the medulla are contained in the lingual branch of the fifth, and 
the glosso-pharyngeal nerves. Those which convey stimuli froin 
the stomach, and excite the salivation which accompanies nausea, 
are contained in the vagus. The salivary centre may also be 
stimulated by impulses sent down from the brain, and the nerves 
of sight and smell may act as afferent nerves to the salivary 
centre indirectly through the brain (Fig. 125).! 

Besides the nerve-centre in the medulla oblongata there are 
subsidiary nerve-centres. These are the submaxillary gan- 
glion and small ganglionic masses in the submasillary gland 
itself. 

Sialagogues have been divided into two classes : 1st, topical, 
or direct; and 2nd, specific, remote, or indirect. The names 
direct and indirect are complete misnomers, and ought not to be 
used ; inasmuch as the so-called direct sialagogues are those 
which act directly on the mouth, but do not act directly on the 
substance of the gland, or on the nervous structures contained 
within it or immediately connected with it. 

Sialagogues are better divided according to their mode of 
auction into reflex sialagogues, specific sialagogues, and those 
which act both reflexly and specifically, and may be called mixed 
biilagogues. 
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* The nasal branches of the fifth nerve probably also act as afferent nerves for 
the salivary secretion, for I have noticed that on dipping the tip of the nose into hot 
water containing a little compound tincture of benzoin, salivation occurred, ceased 
when the nose was withdrawn, and again occurred regularly whenever the nose was 
again introduced into the mixture. The mere inhalation of the vapour had no 


effect. 
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Refiex Sialagogues. Specific Sialagogues. 


Acids, mineral and vegetable. §Jaborandi. (Pilocarpine.) 

Acid salts. Musearine. 
Alkalies. Physostigma. (Physostigmine.) 
Ethereal bodies— Tobacco. 

Ether. Compounds of Iodine. 

Chloroform, &e. Mercury and its compounds. 
Pungent substances— 

Mustard. 

Horseradish. 

Ginger. 

Pyrethrum. 

Mezereon. 

Tobacco, &c. 

Rhubarb. 

Cubebs. 

Nauseants. 

Tartar emetic, Xe. 


Reflex Sialagogues.—<Acids, ether, ginger, horseradish, 
mezereon, mustard, pyrethrum and rhubarb, all produce salivation 
by stimulating the salivary glands retlexly through the nerves of 
the mouth. 

The effect produced by reflex or topical sialagogues is not the 
same for each. Ether and dilute acids produce a thin, watery 
saliva, but alkalies cause the secretion of a thicker and more 
viscid saliva: the former appearing to affect chicfly the chorda 
tympani, and the latter the sympathetic. 

Nauseants, such as tartar emetic, stimulate the glands reflexly 
through the vagus. 

Mixed Sialagogues.—Mercury probably acts partly upon 
the gland structures and partly reflexly through the nerves of 
the mouth. Tobacco, when smoked or chewed, probably acts both 
reflexly and specifically. Iodide of potassium may act partially 
us a reflex sialagovue, for it is secreted in the saliva, and it there- 
fore comes to be present in the mouth more or less persistently. 
It is probable, however, that it acts also upon the gland-struc- 
tures, though it has not been determined whether the secreting 
cells or the nerves are chiefly affected. 

Specific Sialagogues.—The peripheral ends of the secret- 
ing nerves In the gland itself are stimulated by pilocarpine or jabo- 
randi, muscarine, nicotine and physostigmine, so that secretion is 
induced by the injection of these substances into the blood even 
after all the nerves going to the gland have been cut. 

In large doses these substances paralyse the ends of the 
secreting nerves, 80 that irritation of the chorda tympani will 
no longer cause secretion. Physostigmine and nicotine, besides 

acting on the peripheral terminations of the secretory nerves, 
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stimulate the central ends of those nerves so that section of the- 
chorda tympani greatly lessens the secretion which these sub- 
stances cause, although it may still persist from the effect of the 
drug upon the peripheral terminations. 

The peripheral action of physostigmine and nicotine is, how- 
ever, much less marked than that of muscarine and pilocarpine, 
so that the secretion caused by the two former after the nerves 
have been divided is very much less than that produced by the 
latter. 

Physostigmine acts also on the sympathetic nerves, produc- 
ing contraction of the vessels at the same time that it is stimu- 
lating the secreting centre in the medulla. In consequence of 
this double action, secretion is rapid at first; it, however, 
diminishes very quickly or ceases entirely, the circulation being 
s0 much lessened by the contraction of the vessels that the glands 
do not get sufficient supply of new material to go on secreting. 


Excretion by the Saliva. 


Iodide of potassium is very quickly excreted by the kidneys, 
so that the great bulk of it passes out of the body in a short time 
after 1t has been taken. But a little of it is retained very 
persistently for a length of time. There may be more than one 
reason for this. It is possible that it becomes combined with 
albuminous matters of the blood and tissues, and this combination 
being only slowly broken up, the elimination of the drug continues 
for a length of time. Another reason appears to be that it is 
excreted even more readily by the salivary glands than by the 
urine. The saliva in which it is contained is swallowed, the 
iodide is again absorbed from the stomach and carried by the 
circulation to the salivary glands. It thus goes on in a continual. 
round from mouth to stomach and from stomach to mouth 
(Fig. 126). Iodide of iron, and probably other iodides, are elimi- 
nated by the saliva in the same way. Iodide of iron occurs in the 
saliva either when injected into the artery of the gland or when 
absorbed from the stomach. When lactate of iron and iodide of 
potassium are introduced simultaneously, or at a short interval 
after each other, into the stomach, so that iodide of iron is 
formed there by their combination, iodide of iron is found in 
the saliva.! But if they are injected separately into the blood, . 
iodine of potassium alone without any iron appears in the saliva. 
Iodine probably causes other substances besides potassium and 
iron to ap in the saliva when they are combined with it. It 
probably does so to quinine, for when iodide of potassium and 
quinine are given together in a mixture, patients frequently 





> Bernard, Physiologie Expérimentale, tom. ti. p. 99. 
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complain of a very persistent bitter taste in the mouth much 
oe marked than when the quinine is given in simple solution 
with acid. 





Pia. 126.—Diagram of the gaatro-ealivery ciroulation. 


Uses.— Saliva is useful in keeping the mouth moist, and thus 
facilitating mastication, solution, deglutition, and the movement 
of the tongue in speaking. By moistening the fauces, it also 
prevents or lessens thirst. A pebble placed under the tongue, or 
masticated, will keep up a slight flow of saliva, and may be useful 
for these purposes. Where this is insufficient, dilute acids are 
employed. As the flow of blood to the glands is greatly increased 
through secretion, sialagogues have been used as derivatives to 
lessen inflammation, congestion, and pain, in other parts of the 
head, as in toothache, earache, and inflammation of the ear, nose, 
or scalp. 

Saliva has also a digestive action on starch, and increase of 
the flow may be advantageous in imperfect digestion of this sub- 
stance. When swallowed, the saliva stimulates the secretion of 
gastric juice, and increased salivary secretion therefore tends to 
aid the gastric digestion of proteids. To obtain this object it is 
best to chew a piece of ginger, pellitory, or rhubarb. 
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Refrigerants. 


Refrigerants are remedies which allay thirst, and give a feel- 
ing of coolness. 

There appear to be two kinds of thirst: one of which is 
general, the other of which is local. Local thirst is occasioned 
by dryness of the mouth and fauces. It may be quenched by 
washing the mouth and gargling the throat with water, although 
none of it be swallowed, or by anything which will increase the 
flow of saliva, and thus keep the mouth and fauces moist. Thus, 
a pebble under the tongue, or chewed, will lessen thirst by 
increasing the secretion of saliva; and acids, both mineral and 
vegetable, as well as effervescing drinks containing carbonic acid 
and the juices of fruits, which contain either free vegetable acid 
or acid salts, acetates and tartrates, have a similar effect. When 
the secretion from the mouth and throat is very scanty, it is 
dried up by the passage of air to and fro in the process of re- 
spiration. The evaporation thus occasioned may be lessened, 
and the feeling of thirst diminished by the use of mucilaginous 
substances, which will form a thin coating over the mucous 
membrane of the mouth and pharynx. Thus, the addition of 
oatmeal to water will increase its power to quench thirst, and a 
very little milk added to water has a similar effect. 

General thirst depends upon the condition of the organism 
generally, which appears to be due either to deficiency of water 
or excess of soluble and especially saline substances in the 
circulation. 

General thirst is very often accompanied by local thirst, and 
may be partially alleviated by the means already described, but 
cannot be removed excepting by the introduction of water into 
the organism, or removal from it of the saline or other substances 
which are present in excess, or by lessening the excitability of 
that part of the nervous system by which the sensation of thirst 
is perceived. 

This part of the nervous system, or thirst centre as Nothnagel 
calls it, is probably situated, according to him, in the occipital lobes 
of the brain, and it is possible that it may be irritated directly 
by mechanical injury, or by the condition of the blood circulating 
in it, as well as reflexly from mucous membranes, such as that 
of the mouth and throat, and possilly also from the kidneys. Its 
excitability is lessened by opium, and this may be used to diminish 
thirst in cases where other remedies fail to relieve. 


Anti-sialics. 


_ Anti-sialics are substances which lessen the salivary secre- 
tion. ‘hey may do this: 
First, by removing the stimulus to secretion. 
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Second, by lessening the excitability of the efferent nerves or 
reflex centres. 

Third, by paralysing the efferent nerves, such as the chorda 
tympani. 

Fourth, by acting on the circulation through the gland. 

Fifth, by acting on the gland-structures themselves. 

Borax and chlorate of potassium are useful in the first of these 
ways by inducing a healthy condition of the mucous membrane 
of the mouth, and thus lessening the irritation which gives rise 
to salivation ; opium and morphine diminish the reflex excitability 
of the nerve-centre, and are thus powerful anti-sialics. 

Physostigma in large doses greatly lessens the supply of blood 
to the gland, and thus diminishes its secretion, and quinine, hydro- 
chloric acid, and alkalies injected directly into the duct of the 
gland arrest secretion by affecting the secretory cells themselves. 
These latter drugs, however, cannot be used as anti-sialics. 

The most powerful of all anti-sialics is, however, atropine, which 
paralyses the peripheral terminations of secreting nerves. It does 
not affect the vaso-dilating nerves, so that in an animal poisoned 
by atropine electrical] stimulation of the chorda tympani will cause 
dilatation of the vessels and a free flow of blood through the 
sland as asual, but not a drop of saliva will be secreted. That 
this absence of secretion is due to paralysis of secretory nerves 
and not of the secreting cells appears to be shown by the fact 
that at the time when the power of the chorda to induce secretion 
is completely paralysed, stimulation of the sympathetic will stul 
induce secretion. 

Very large doses of atropine, however, paralyse the secreting 
power of the sympathetic in the cat, although this. has not been 
noticed in the dog. 

The paralysing action of atropine can be counteracted by 
physostigmine. This is shown by poisoning an animal with 
atropine, and then injecting physostigmine into the gland of one 
side through the submental artery. 1¢ is then found that irrita- 
tion of the chorda causes salivation in the gland which has re- 
ceived physostigmine, while it causes no secretion in the other. 

Iodide of ethyl-strychnine and cicutine have an action hke 
that of atropine on the secreting and not on the vaso-dilating 
libres of the chorda tympani.' 


ACTION OF DRUGS ON THE STOMACH. 


Gastric Tonics. 


These are substances which increase the appetite and aid 
gastric digestion. 
From observations made on the stomach in persons or animals 
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where a gastric fistula has been present, it has been found that 
in the normal condition, when the stomach is empty and quiet, 
the mucous membrane is of a pale rose colour. When stimulated 
mechanically, by rubbing it gently with a feather or glass rod, 
the mucous membrane becomes redder, and such abundant 
secretion of gastric juice occurs that it runs down in drops along 
the walls of the stomach. 

When the irritation is greater—as, for example, when the 
mucous membrane is rubbed roughly instead of gently—an op- 
posite effect is produced. The vessels then contract, the mucous 
membrane becomes pale, and the secretion of gastric juice stops, 
secretion of mucus commences, and if the irritation be carried 
still further, vomiting occurs. 

Almost all substances which, when applied to the skin, act as 
irritants, as arsenic and salts of copper, silver, or zinc, and those 
also which, without irritating the skin, irritate the nerves of tastc, 


| 













tt 
al 





} 


\ 


j ’ 


Pic. 127.—Diagram to Mastrate the supposed nervous connections o? the stomach. A gentle stimulus 
applied to the walls of the stomach is transmitted by the afferent nerves, A, to a nerve-centre, 
B, and thence along the vaso-dilating nerves, c, and the secreting nerves, b, to the vessels of the 
mucous membrane and the cells of the gastric follicies. A stronger stimulus is transmitted up 
to the nerve-centre, &, and thence along the vaso-constricting fibres. ¥, and the secreting fibres, 
G, of the mucous follicles. A still stronger stimulus {+ transmitted to #, and thence along the 
motor perves to the abdominal walls, K kK, causing them to contract and produce retwhing or 
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as bitters, produce a feeling of appetite in the stomach, but they 
only do this in certain conditions of the stomach, and in certain 
quantities. The appetite appears to be associated with gentle 
stimulation of the gastric walls; stronger stimulation destroys 
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the appetite, still greater irritation causes nausea and, lastly, 
vomiting. 

In cases of atonic dyspepsia, where the stomach is below par, 
as, for instance, in an@mia and debility, slight stimulants or irri- 
tants produce appetite. 

In such cases, where the tongue is usually smooth and flabby, 
bitters and metallic salts are useful. But when the stomach is 
already too irritable, and the tongue i is red with enlarged papille, 
such substances are likely to irritate still more, and thus, instead 
of increasing the appetite, to diminish it, and produce nausea. 
The increased irritability of the stomach which precedes a bilious 
attack is often signalised by an unusually good appetite, which 
continues during the meal, so that food is eaten with relish. A 
still greater irritability is characterised by a great appetite before 
meals, which disappears, giving place to anorexia as soon as a 
few mouthfuls have been swallowed, and the gastric irritation 
heightened by the increased circulation consequent on the intro- 
duction of the food. In such cases, bitters are likely to do harm, 
and gastric sedatives, such as bismuth, are required. 

The stomach has not merely to receive food, it has to digest 
it, and in the process of digestion there are three factors: Ist, 
secretion of the gastric juice which is to render the food capable 
of absorption and of assimilation ; 2ndly, movements of the 
stomach to break up the food and mix it thoroughly with the 
solvent juice ; and Srdly, absorption of the products of digestion. 


Action of Drugs on Secretion in the Stomach. 


The secretion of the gastric juice is stimulated by gentle 
mechanical and chemical irritation, as by dilute alkalies and 
alcohol. 

The name of peptogens is given to substances which increase 
the gastric secretions. Schiff has examined these, and states the 
most important of them to be dextrine (toasted bread), soups, 
peptones, &c.' 

In order to obtain gentle mechanical stimulation, it is often 
advisable to make patients who are suffering from atonic dyspepsia 
commence their meals, and especially their breakfast, with solids, 
instead of commencing with a large draught of liquid. 

Dilute alkalies given before meals increase the secretion of 
gastric juice; so much so, that the alkali is not only rapidly 
neutralised, but a large amount of acid gastric juice remains 
over. 

The alkaline saliva has a powerful stimulant action on the 


! Roberts, Digestive Fermenis. 
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secretion of gastric juice, and as its quantity is much increased 
both by savoury food and by the movements of mastication, it is 
important that the food should not only be well cooked, but slowly 
and perfectly masticated. Alcohol is one of the most powerful 
stimulants that we know, and is probably surpassed only by ether. 
In persons suffering from weak digestion, therefore, a little dilute 
alcohol with meals 1s sometimes very beneficial. 

Thorough mastication is also of the greatest importance in 
ensuring perfect digestion, inasmuch as the gastric juice penetrates 
with difticulty, and only slowly dissolves the masses of albuminous 
matter, while it would digest them very quickly if they were 
thoroughly broken up. 

In children and young people, the stomach may be able to do 
more than its fair share of work, but it cannot do this in persons 
above middle age, and in them, imperfect mastication, either from 
deficient or decayed teeth, or from the habit of eating quickly, is 
one of the most common causes of dyspepsia. 

When the stomach is too much debilitated to secrete a suffi- 
ciency of gastric juice, even when stimulated, as in the weakness 
consequent upon acute disease, general debility, or old age, we 
may supply artificially the digestive substances in the form of 
acids and of pepsin. Acids should be given for this purpose im- 
mediately after meals, or two hours after meals. Pepsin should 
be given either with, or immediately after, those meals which 
contain albuminous substances. As pepsin has no action on 
farinaceous food or salts, it is of no use to give it after meals 
containing these only. 

Pancreatin, given two hours after meals, along with a little 
bicarbonate of sodium, appears, in some cases, to complete diges- 
tion, and to give great relief and comfort. When given hefore 
meals it is not of much service, since it is rendered inactive by 
the gastric juice. 

Action of Bitters.—There can be no doubt whatever that in- 
fusions of vegetable bitter substances are exceedingly useful in 
dyspepsia. They not only increase the appetite so that more food 
is taken by the patient, but they really appear to assist digestion 
and prevent discomfort and flatulence. Their beneficial action 
is usually supposed to be due to their causing an increased secre- 
tion of digestive juices and having an antiseptic action on the con- 
tents of the stomach and intestine, thus preventing decomposition 
and flatulence. This explanation has recently been contradicted, 
and experiments with a number of bitter substances appear to 
show that they tend rather to assist than to prevent fermentation 
and putrefaction, and to lessen the digestive power of the gastric 
and pancreatic juices. When given in small quantities to animals 
they cause a slight increase of the gastric juice. They have no 
action on the secretion of the pancreas; some of them increase 

slightly the seerction of bile, bu¢ not more than could be accounted 
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for by the water in which they are dissolved. Extract of absinthe 
appears to increase tissue-change, so that more nitrogen is ex- 
creted both in the urine and feces, while extract of quassia lessens 
tissue-change by diminishing the amount of food absorbed from 
the intestine. These experiments would appear to show that 
bitters instead of being useful are injurious, but the evidence of 
clinical experience in regard to their utility is so strong that it 
is evident either that the experiments have been imperfectly 
conducted, or that we must look to some other organ than the 
stomach for an explanation of the beneficial action of bitters in 
dyspepsia. I have just mentioned that the condition of the liver 
is one of the most important factors in digestion, and this organ 
appears to be specially acted upon by a number of bodies belong- 
ing to the aromatic series (p. 408). As a great number of the 
vegetable bitters belong to this series, it 1s possible that their 
beneficial action in dyspepsia may be due to changes which they 
induce in the liver (p. 368) rather than in the stomach. 


Action of Drugs on the Movements of the Stomach. 


Digestion is grcatly aided by the movements of the stomach, 
which assist it by breaking up the food and mixing it thoroughly 
with the gastric juice. When these are deficient, it is probable 
that they are stimulated by nux yomica, or strychnine, and also 
by bitters. 

A numiecr of experiments have lately been made by Schutz! 
on the influence of drugs upon the movements of the stomach. 
These experiments are interesting as showing an analogy between 
the action of drugs on the stomach and other organs, such as the 
heart; but the doses apphed were so large that the effects are 
not to be considered the same as those arising from medicinal 
doses. These experiments were made by observing the move- 
ments of the viseus, after removing it from the body and placing 
it in a moist chamber. Various drugs were administered to 
dogs; and after the symptoms of poisoning became well-marked, 
the animals were killed, and the movements of their stomachs 
in the moist chamber were compared with those of normal 
animals. 

The movements of the isolated stomach depend upon: 

(a) The muscular fibres contained in its walls. 

(b) The motor nerve-endings by which the muscular fibres 
are excited to action. 

(c) The ganglionic cells of Auerbach's plexus, by which the 
rhythmical movements of the organ are maintained. 


Arch. f. erp. Path. & Pharm,, xx1., p. 341. 
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(d) The sensory nerves, by which those ganglia may be 
reflexly excited. 

The occurrence of spontaneous movements in the stomach 
shows that both the gangha and muscular fibres retain their 
functional power. This is shown also by the occurrence of 
reflex contractions, when the stomach is distended by inflation 
and by the production of extensive undulating contractions on 
local irritation by a weak electrical stimulus. As the stomach 
dies, the nervous apparatus loses its irritability before the muscles, 
so that spontaneous movements cease, reflex contraction no 
longer occurs on inflation, and the strength of electrical stimuli 
requires to be greatly increased in order to produce undulatory 
movements extending beyond the part actually stimulated. 

When the excitability of the nervous apparatus is quite gone, 
that of the muscular fibres still remains. Electrical etimuli 
eause localised contractions corresponding to the bundles of 
muscular fibres directly excited by the current. 

It is evident that this result will be nearly the same if the 
ganglia themselves are paralysed, or if the motor nerve-fibres, 
through which they act on the muscular fibres, are paralysed. 
At present, these actions have not been distinguished experi- 
mentally in the stomach, and therefore conclusions regarding 
the mode of action of some drugs are based to some extent upon 
analogy. Thus, ether and atropine both produce the effect men- 
tioned above; but we know that ether tends to act on nerve- 
centres, such as those of the brain and spinal cord, while atro- 
pine tends to paralyse peripheral nerves ending in involuntary 
muscular fibre. The conclusion is that in the stomach also the 
effects of ether are due to its action on the ganglionic cells, while 
those of atropine are due to its action on motor nerves. 

When the muscular fibres are paralysed as well as thie 
nerves, electrical stimuli cause no contractions at all, or local 
contractions, which are more or less feeble according to the 
<ompleteness of the paralysis. 

The results of Schutz’s experiments are as follows :— 


Muscular irritability is increased, so that finally general 
persistent contraction of the stomach occurs, by :— 


Physostigmine. Scillain. 

Digitalin. Helleborein. 
Motor nerve-endings in the stomach are 
Excited by Paralysed by 

Muscarine. Atropine. 


The excitation by muscarine is shown by general contraction of 
the stomach. The symptoms of paralysis by atropine have been 
already discussed. 


exap, xu.) ACTION OF DRUGS ON DIGESTIVE SYSTEM. 867 


Automatic nerve-centres in the stomach are excited, so that 
the spontaneous movements become brisker and assume a cha- 
racter differing from the normal— 


Strongly by— Less marked by— 
Emetine. Strychnine. 
Tartar emetic. Caffeine. 
Apomorphine. Veratrine. 
Barium chloride. 
Nicotine in small 


Pilocarpine | doses. 
Cocaine (?)! 


Automatic nerve-centres are partially paralysed, so that the 
movements are weakened, though not completely abolished, by— 


Chloral. Arsenic. 
Urethane. Nicotine : 
Morphine. Pilocarpine 1 large doses. 


Pyrophosphate of zinc. 


The whole nervous mechanism of the stomach is paralysed by 
exposure to the vapour of 
Chloroform. Ether. 


This paralysis is transient, and only lasts during exposure. The 
administration of chloroform or ether to animals so as to pro- 





Fic. 198.--Action of tartar emetic on the stomach tn producing active contraction of an 
antiperistaltio character, The dotted Iine shows the shape of the stomach at rest. 


<luce ordinary anesthesia seems to have no action on the move- 
ments of the stomach. It must be borne in mind that while 
exposure to the vapour of ether or chloroform may paralyse 
the stomach, and that while this action 1s unimportant, as it 
inay occur from an overdose of these substances, smaller doses 
probably increase the movements of the stomach and act as 
carminatives. 














' Cocaine at first causes greatly increased movement of the stomach, bat its 
subsequent efforts are similar to those of atropine. 
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Absorption from the Stomach. 


We know at present very little regarding the effect of drugs 
in stimulating absorption from the stomach, but it is probable 
that this is very greatly influenced by the condition of other 
organs. 

All the processes which go on in the stomach—secretion, 
peristaltic action and absorption—are much influenced by the 
condition of the circulation. 

All the blood which circulates in the stomach has to pass 
through the liver before it gets into the general circulation 


Arteries to the brain, 


Lungs 


Auita, 


Arteries to the stomach. 
Veins from the stomach 


Veins from the intestines 
Arteries to the «mall 


intestine. 


Arteries to the large 
intestine. 


A Kidney. 

Vena cava 

Ruperior nemorrholdal 

Wet i eas Ye aahe's 

Nemorrholdal plexts. 
"reter, 





LECTUM AND HEMOKRHOIDAL PLEXUS. 


Fic. 129.— Diagram of the veins forming part of the portal circalation. The pancreatic and aplenic 
veins, although most important, have been oultted lor the sake of clearness. 

(Fig. 129), and thus the condition of the stomach is necessarily 

much modified by the condition of the liver. If there is any ob- 

struction to the free flow of blood through the liver, the circula- 

tion in the stomach will necessarily be impeded, and absorption. 

probably diminished. 
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Not only the blood from the stomach, but that from the 
intestines also, passes through the liver, and we may naturally 
expect that the liver itself will be influenced by the condition of 
the blood which passes to it from the intestinal canal. 

In Dr. Beaumont’s observations on Alexis St. Martin, in whom 
a gastric fistula existed, he found that after the stomach had 
been deranged by various articles of food, including fat pork, there 
was distress in the stomach, headache, costiveness, and a coated 
tongue. In the stomach there were numerous white and pustular- 
looking spots. Half a dozen calomel pills produced catharsis, 
removed the symptoms, and restored the mucous membrane of 
the stomach to its normal condition. Whether this effect was 
due to the action of the pills on the liver, or on the intestines, 
we cannot perhaps positively say, but at all events the improve- 
ment was readily evident to the observer's eye. 

Purgatives and Cholagogues may thus act as indirect 
gastric tonics,' and the effect of bitters (p. 364) may be due to 
their action on the liver. 

Absorption from the stomach is probably also much influenced 
by the condition of the nervous system. Bouley found that when 
the vagi were divided in a horse, strychnine no longer produced 
poisoning, the reason being that the absorption took place so 
slowly after a division of the nerves that the poison was excreted 
as fast as it was absorbed. The retarded absorption, however, 
he considers to be due, not to any alteration in the absorptive 
power of the stomach itself, but to diminished movement in its 
walls, so that its contents are not so quickly poured out into the 
intestine. Absorption normally goes on more slowly from the 
stomach than from the intestine, and so while the poison re- 
mains in the stomach it is not absorbed quickly enough to cause 
poiwoning. 


Antacids. 


Antacids are remedics employed to lessen or counteract 
acidity. The excessive acidity for which antacids are given may 
be present in the stomach, intestines, or urine. 

Antacids are divided into direct and indirect or remote. 
Direct antacids lessen the acidity in the stomach, to which they 
are directly applied. Remote antacids lessen the acidity of the 
urine. Some substances have both actions, such as potash and 
soda, or the carbonates and bi-carbonates. Other substances, 
such as the citrates, tartrates, und acetates of these bases, have 
no power to lessen acidity in the stomach, but, after absorption 
into the blood, they appear to undergo combustion, and become 
converted into carbonates. In this form they are excreted in the 
urine, and lessen its acidity. 


' Beaumont, Physiology of Digestion, Burlington, 1847, p. 118. 
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Ammonia and its carbonate are direct antacids, but not re- 
mote antacids. They lessen acidity in the stomach or intestines, 
but after absorption they undergo change, and are eliminated in 
the form of urea, and, according to some, of nitric acid, so that 
they do not lessen the acidity of the urine. 

Direct Antacids.—Liquor potasse, potassium carbonate, 
potassium bi-carbonate, liquor sod, sodium carbonate, sodium bi- 
carbonate, liquor lithi», lithium carbonate, lithium bi-carbonate, 
magnesia, Magnesium carbonate, magnesium bi-carbonate, lime- 
water, saccharine solutaon of lime, chalk. 

Direct but not Remote Antacids.—Ammonium carbonate, 
aromatic, spirit of ammonia. 

Remote Antacids.—Potassium acetate, potassium citrate, 
potassium tartrate, potassium bi-tartrate, sodium acetate, sodium 
citrate, tartarated soda, lithium citrate. 


Emetics. 


These are remedies which produce vomiting. 

Action.—The act of vomiting consists in compression of the 
stomach by the simultaneous spasmodic contraction of the dia- 
phragm and abdominal muscles, while at the same time relaxa- 
tion of its cardiac orifice is produced by contraction of the fibres 
which radiate out from the lower end of the cesophagus along the 
gastric walls. By their contraction these fibres draw the stomach 
up towards the diaphragm and pull the walls of the esophagus 
apart at its lower end so as to open the cardia. When the cardiac 
orifice dilates at the same moment that the stomach is compressed 
between the diaphragm and the abdominal muscles, its contents 
are expelled and vomiting occurs; but when the compression 
of the stomach and dilatation of the cardiac orifice do not take 
place simultaneously, the contents of the stomach are retained 
and the efforts are then termed retching. 

The nerve-centre which regulates the movements of vomiting 
is situated in the medulla oblongata. The movements of vomit- 
ing are modified respiratory actions, and the respiratory centre 
appears to be closely connected with the vomiting centre. In- 
deed some groups of ganglion cells probably take part both in 
respiration and vomiting, or in other words form part of both the 
respiratory and vomiting centres (Fig. 80, p. 285). 

The reason for this supposition is not merely that the move- 
ments of vomiting consist of modified respiratory movements, 
Lut that drugs which cause vomiting also increase the respiratory 
activity. Emetics usually quicken the respiration considerably 
lefore they produce vomiting, and if injected into the veins they 
not only quicken the respiration, but prevent the condition of 
apca being produced by vigorous artificial respiration. 

On the other hand, the desire to vomit may be lessened to 
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some extent by taking frequent and deep inspirations, and nar- 
cotics which diminish the excitability of the respiratory centre 
also lessen the tendency to vomit. 

The motor impulses from the vomiting centre are sent to the 
abdominal muscles, diaphragm, stomach and cesophagus by the 
intercostal, phrenic, and vagus nerves respectively. Section of 
the vagi generally, though not always, destroys the power to 
vomit, because it disturbs the co-ordination of the cardia and the 
abdominal muscles and diaphragm, so that they no longer act 
simultaneously, and vomiting does not occur, although retching 
may continue. 

The vomiting centre is usually excited by stimulation of 
afferent nerves passing upwards to it from the body, or by im- 
pulses sent down to it from the brain. 

The brain may be stimulated so as to act on the vomiting 
centre in the medulla through impressions on the nerves of 
special sense, such as a disgusting sight, stench, or taste, or by 
the recollection of such subjects. Irritation of the brain itself 
or of its membranes by inflammation, tubercle, hemorrhage, 
softening, or cancer may also excite vomiting. The afferent 
nerves are shown in the accompanying diagram (Fig. 130). 
Those chiefly concerned with the action of emetics are :— 

1. Branches of the glosso-pharyngeal nerve to the soft palate, 
the root of the tongue, and the pharynx. Tickling these parts 
with the finger or with a feather is one of the readiest means of 
inducing vomiting. Vomiting also occurs when the soft palate, 
tonsils, or pharynx are inflamed, especially in children. 

2. The nerves of the stomach. These are chiefly branches 
of the pneumogastric, but they are contained also in the sym- 
pathetic system. 

3. Mesenteric nerves causing vomiting in hernia. 

4. Nerves of the liver and gall-duct. 

5. Nerves of the kidney and ureter. 

6. Vesical nerves. 

7. Uterine nerves. 

8. Pulmonary branches of the vagus causing vomiting in 
phthisis. 

There are also a number of other nerves which produce vomit- 
ing, but are more important in connection with pathological 
vomiting than with the action of emetics. 

When Icss was known regarding the action of the nervous 
system in vomiting, Emetics were divided, according to their 
relation to the stomach, into direct and indirect. Direct emetics 
were those which acted only when introduced into the stomach. 
Indirect were those which acted when injected into the blood. 

Their relation to the vomiting centre is of gourse the reverse. 
Drugs which are applied directly to the stomach act reflexly or 
indirectly on the vomiting centre. while then ininnt~d t+ 0% 
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blood may be carried by the circulation to the medulla and act 


directly upon it. _ 
It is to be noted, however, that drugs injected into the circula- 
tion are carried not only to the nerve-centres but to the stomach, 


Central afferent paths) 
through which wormiting - 
may be excited.......+5.! 


t Nervone centre of vomiting in 

P Ib haotthe), 2ecaai eer tO! « the medulla obluogata, 
haryngeal branches 0 et = 
: rej 


Spinal cord, 


~y\- ~--- Vagus 


._- Pulmonary branchesof vagus. 


... | Splanchnies wiving fibres to 


Liver and gail-biadder. with) .--.- i liver an ldnteatines. 


nerves going to them ...) See saahcdicts 
Stomach and gastric: | 
branches of the vagu>..  ; 
bs Pacts Nenal 


Kidney and ureter - -- 


_.Mesenteric nerves, 


Intestine 
. Uterine perves. 


Uterus _ 





Pig. 130.— Diagram showing the afferent nerves by which the vomiting centre may be excited to 
action. 


and may be excreted by the gastric mucous membrane. They 
may thus irritate the afferent nerves of the stomach and stimu- 
late the vomiting centre reflexly just as they do when given by the 
mouth. Thus it has been shown by Brinton that tartar emetic 
injected into the veins of a dog is excreted in a few minutes 
into the stomach, and may be found on testing its contents. 

It is therefore evident that the action of drugs in causing 
vomiting may be complex, and that drugs injected into the blood 
or under the skin may cause vomiting, both by (1) irritating the 
vomiting centre in the medulla directly when conveyed to it by 
the circulation; and (2) by irritating it reflexly from the stomach, 
whither they have also been conveyed by the blood. 

It is frequently very difficult to determine in which of these 
two ways a drug has acted, and sometimes almost impossible to 
decide with certainty. 

The reasons for believing that any drug injected into the 
circulation has catised vomiting by irritating the medulla reflexly 
through the stomach. and not by acting directly upon it, are: 
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(a2) When the vomiting does not take place immediately on 
injection, but only after sufficient time has elapsed to allow of 
excretion of the drug into the stomach. 

(b) When the quantity of a drug required to produce vomit- 
ing by injection into the veins is greater than that which is 
sufficient to produce a similar effect if introduced into the 
stomach. It is probable that some drugs, as tartar emetic, act 
in both ways, because, as has already been mentioned, it is ex- 
creted into the stomach and will there act as an irritant. 

But it will also produce vomiting when the stomach has been 
excised and replaced by a bladder, as in Magendie’s celebrated 
experiment. Even this experiment, however, does not prove that 
tartar emetic acts directly on the vomiting centre, inasmuch as 
it is possible that it may be excreted by the cesophagus or intes- 
tines and irritate the vomiting centre reflexly through them. As 
tartar emetic, however, appears to act as an irritant chiefly in 
those parts of the body where there is an acid secretion, it seems 
doubtful whether it would produce irritation in the cesophagus 
and intestines such as it does in the stomach. It therefore seems 
not improbable that the vomiting which it occasions after ex- 
cision of the stomach is due to its direct action on the medulla 
oblongata, but this cannot be regarded as quite proved. In 
order to avoid the confusion which the terms direct and indirect 
emetics are likely to produce with regard to their relations to the 
stomach and vomiting, it is ‘better to describe them as, and to 
employ the terms, topical or local and general cmetics. 

Topical, or local, are such as produce vomiting by acting 
Jocally on the pharynx, cesophagus, or stomach; and general, 
such as act through the medium of the circulation. The line 
between the two is not distinct, inasmuch as tartar emetic will 
produce vomiting in either way, and so will sulphate of zine, or 
sulphate of copper. The local action of sulphate of zinc and 
sulphate of copper, however, on the stomach is so much greater 
than their general action that they may be classed among the 
local emetics. 


Local Emetics. General Emetics. 

Alum. Tartar emetic. 
Ammonium carbonate. Tpecacuanha and Emetine. 
Copper sulphate. Apomorphine. 
Mustard. Scnega. 
Salt. Jp 
Subsulphate of Mercury. fuscarine, 
Water (lukewarm and in Urechitine, nee Hate 

copious draughts). Digitalis and its | ae EE 
Zinc sulphate. congeners, — 


Strong infusions of vege- 
table bitters, as camo- 
mile, quassia, &c. 
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The action of local emetics is confined to that of producing 
vomiting, which is generally not long continued, ceasing after 
the emetic has been evacuated, and is not accompanied by much 
general depression. 

The vomiting occasioned by general emetics, on the other 
hand, is much longer continued, and is accompanied by great 
general depression, nausea, languor, muscular weakness, en- 
feeblement of the circulation, and increase of the secretions, 
especially those of saliva, sweat, and mucus in the cesophagus, 
stomach, and bronchial tubes. 

Uses.—Emetics may be used for the purpose of simply 
emptying the stomach, or the violent expulsive efforts which 
they occasion may be utilised in order to remove foreign bodies 
or secretions from the esophagus or from the biliary or respira- 
tory passages. 

1. Emetics mav be used to cause the expulsion of foreign 
bodies, such as picces of gristle or meat which have become 
impacted in the upper part of the esophagus, and, by pressing 
on the larynx, are giving rise to suffocation. In such cases 
apomorphine given subcutaneously, or injected into a vein In 
the dose of >;th or th of a grain, will be found of service. 

2. They mav be used to remove the contents of the 
stomach when these, instead of undergoing digestion and ab- 
sorption in the normal manner, have undergone fermentative 
changes and become acid, acrid, and irritating, giving rise to 
pain, either in the stomach itself, or in some other organ, as in 
the head. In gastralgia, or in headache either depending upon 
indigestion, or associated, like sick-headache, with a tendency to 
vomiting, large draughts of warm water often give rchef. Their 
emetic action may be aided if necessary by tickling the fauces 
with the finger, or by using strong camomile tea, or mustard 
and water in place of water alone. Simple draughts of warm 
water, however, may relieve the gastralgia or headache without 
causing vomiting. They appear to do so by simply diluting the 
acrid contents of the stomach so much that they no longer irritate 
the mucous membrane. 

3. Emetics remove the poison from the stomach in cases 
where it has been swallowed. Here mustard and water is very 
useful, as it is the emetic which is most likely to be at hand; but 
sulphate of copper and sulphate of zinc if readily procured are 
to be preferred, as they empty the stomach most quickly and 
effectually. In cases of poisoning by laudanum, the nerve-centres 
are so much deadened by the narcotic that they may not respond 
to the stimulus even of large doses of these emetics, and then 
it i! be necessary to employ the stomach-pump or gastric 
syphon. 

4. To expel bile from the gall-bladder, to drive small gall- 
stones through the gall-duct. The bile is secreted under a very 
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low pressure, and a very slight obstruction in front may prevent 
its flow through the gall-duct and occasion its accumulation in 
the gall-bladder and biliary capillaries. The compression of 
the liver between the diaphragm and abdomen muscles, even 
in ordinary respiration, tends greatly to dispel the bile from the 
liver, and this expulsive action is of course greatly increased 
during the violent efforts of vomiting. During these efforts the 
bile may be forced through the gall-duct, driving before it the 
obstruction which has been occasioned by the accumulation of 
mucus within it due to catarrh, or by the impaction of a small 
biliary calculus. In this manner emetics may remove jaundice 
due to obstruction. 

5. To remove bile from the body in cases of biliousness, 
fevers, and ague. In biliousness the emetics have got the 
double action of expelling the bile from the liver in the way just 
mentioned, and of removing it from the body through the stomach. 
When bile passes along the intestines, not only is 1t re-absorbed, 
but poisonous matters from the intestine are absorbed with it. 
When it is ejected from the stomach by the efforts of vomuting, 
no time is allowed for its re-absorption, and so both the bile 
itself, and any poisonous matter which it contains, are more 
rapidly and certainly removed from the body. It is probable that 
the malarious poison circulates in the bile, and possibly also other 
poisons which pive rise to fevers. There can be no doubt of the 
ndvantages to be derived from the use of emeties in ague before 
the administration of yuinine; and indeed cases of ague may be 
sonietimes cured by the use of emetics alone without quinine, 
while quinine without emeties is not unfrequently of very little 
use in bad cases. Emeties have also been recommended in the 
early stages of continued fevers, im order to remove the poison on 
which they are supposed to depend. For such purposes ipecacu- 
anha or tartar emetic is best. 

G. To remove obstructions from the air-passages, such. 
as false membranes from the trachea and bronchia in croup or 
diphtheria, or the over-abundant secretion which is clogging 
the bronchi and interfering with respiration in bronchitis, and 
more rarely in phthisis. Ipeeacuanha is the emetic most readily 
chosen in such cases, as it tends to increase the seeretion from 
the air-passages, as well as to produce vomiting. When it does 
not act rapidly, sulphate of zine or sulphate of copper may be used, 
and teaspoonful of alum is a very efficient remedy in croup. 
When there is much depression of the circulation, carbonate of 
ammonium isto be preferred as an emetic, inasmuch as it stimu- 
lates the circulation, as well as causes vomiting. 

Contra-indications.—Emetics must be avoided in persons 
suffering from aneurism, and used with care in persons suffering 
from atheroma or a tendency to hemorrhage from the lungs 
or uterus, lest the high blood-pressure which occurs during the 
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efforts of vomiting should lead to the rupture of a blood-vessel. 
They should be used with caution also in persons suffering from 
hernia, or who have a tendency to it, or from prolapsus of the 
uterus. In pregnancy we often find obstinate vomiting lasting 
for a lencth of time, and yet producing no abortion ; but where 
a tendency to abortion exists, emetics should be avoided if 
possible. 


Anti-emetics and Gastric Sedatives. 


Gastric sedatives are substances which lessen the irritability 
of the stomach and thus diminish pain, nausea, and vomiting. 

Their action may be either local on the stomach, or general 
on the nervous system, and especially on the vomiting centre in 
the medulla oblongata. 


Local Sedatives. General Sedatives. 
Alcohol. Hydrocyanic acid. 
Alum. Morphine. 

Arsenious acid in minute doses. Opium. 

Atropine. 

saree Caer Anti-emetic Measures. 
Bismuth sa. ts. Recumbent posture. 
Carbolic acid. Injection of ares 
Cerium oxalate. quantities of 
Chloroform. aérated water into 
Cocaine. the rectum. 
Creasote. 

Ether. 

Hydrocyanic acid. 

Ice. 

Morphine. 

Opium. 

Resorein. 

Silver nitrate. 

Sulpho-carbolates. 


The most powerful of all local sedatives is ice, and when 
vomiting 1s persistent, everything should be iced, and ice swallowed 
in small lumps. Hydrocyanic acid and morphine probably act 
by lessening the irritability of both the nerves in the stomach 
itself and of the vomiting centre as well. The mode of action 
of creasote and carbolic acid is rather uncertain, because, 
although they have a local anesthetic action, yet they are found 
useful also in cases of reflex vomiting, such as the vomiting of 
pregnancy. 

As adjuvants to gastric sedatives, we may mention such 
substances as diminish or remove the irritation, although not 
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lessening the sensibility, of the stomach itself. Thus, where the 
irritant consists of very acrid fluid in the stomach, a large draught 
of water, by diluting it, may lessen pain, or nausea, and alkalies 
have a similar action. When the irritation is due to congestion 
of the mucous membrane, astringents will also have a sedative 
action. Probably this is the explanation of the use of alum in 
the vomiting of phthisis, and possibly, also, of the use of nitrate 
of silver in the vomiting of chronic alcoholism. 

Uses.—Gastric sedatives are employed (1) to relieve pain in 
the stomach, as in gastrodynia. The most useful are small doses 
of morphine, hydrocyanic acid, belladonna, arsenic, and bismuth; 
(2) to relieve vomiting. This depends upon the cause of the 
vomiting. When it is due to acrid substances in the stomach, the 
best sedative is often a large draught of warm water, which either 
dilutes or renders them less irritating, or causes their removal 
by vomiting. 

Where it 1s due to acute irritation of the walls of the stomach 
itself, ice, hydrocyanic acid and morphine, and bismuth are 
best. 

When due to the acrid products of fermentation in the 
stomach, sulphurous acid, creasote, resorcin, and the sulpho- 
carbolates are very useful. 

When due to chronic irritation and congestion, alum, nitrate 
of silver, creasote, carbolic acid, and the sulpho-carbolates are 
serviceable. 

When the vomiting is due to strangulated hernia, the hernia 
must be reduced, and in cases of intussusception or obstruction 
these conditions must be removed. Inthe vomiting of pregnancy, 
the irritability of the vomiting centre must be reduced by bromide 
of potassium or morphine. It is only in extreme cases that the 
source of irritation, viz. the pregnant condition, 1s to be removed, 
but certain local means are sometimes useful ; such are separation 
of the membranes around the neck of the uterus, which may pos- 
sibly act by lessening the irritation in the organ, and painting the 
os utefi with stimulating applications which probably rather act 
by s kind of counter-irritation or inhibition. 

The vomiting of pregnancy has sometimes been arrested by 
the injection of effervescing water, and especially of natural 
effervescing chalybeate water like that of Pyrmont, into the rectum 
in quantities of two litres at a time. It is difficult to say whether 
this is due to a local or general sedative action of the carbonic 
acid or to reflex inhibition of vomiting (cf. inhibition of sneez- 
ing, p. 246).! 


Schicking, Deutsch. Med, Z21tz., ii. 1885, 
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Carminatives. 


Carminatives are substances which aid the expulsion of gas 
from the stomach and intestines. They appear to do this by in- 
creasing the peristaltic movements of these organs, and in the 
case of the stomach by causing the lower end of the wsophagus. 
or cardiac sphincter, and perhaps sometimes the pyloric sphincter, 
to dilate so as to allow of the exit of gas. The stomach naturally 
contains a certain amount of gas, chiefly nitrogen and carbonic 
acid. The nitrogen is derived from air which has been swallowed, 
the oxygen with which it was mixed being absorbed by the walls 
of the stomach. 

For respiration goes on in the stomach, as well as in the lungs, 
though only toa slight extent n mammals, and oxygen is absorbed 
and carbonic acid excreted. The stomach, therefore, generally 
contains carbonic acid in addition to nitrogen; some of the 
carbonic acid also is derived from the food. In addition to these 
gases there is frequently hydrogen present: hydrogen and a 
quantity of carbonic acid being formed by processes of fermenta- 
tion going on in the food. Sometimes instead of pure hydrogen 
marsh-gas is formed, which takes fire when expelled from the 
stomach, and not unfrequently the hydrogen unites with sulphur, 
forming sulphuretted hydrogen, causing to the patient an un- 
pleasant taste of rotten egys in the mouth, or giving their smell 
to the breath. It is probable that this last occurrence is due in 
many cases to the presence and decomposition in the stomach 
of bue, which contains sulphur as one of its constituents. 

When digestion is rapid and complete, little or no fermenta- 
tion occurs, very much Jess gus is formed, and therefore there is 
no uncomfortable distension. 

There are several drugs which tend to prevent fermentation, 
while they hardly interfere at all with the action of the gastric 
juice. Among these may le mentioned creasote, sulphurous acid, 
and bitters, though the anti-fermentative action of the last has 
been denied. These substances may all be regarded as adjuvants 
to carminatives, and so indeed may pepsin, dilute alkalies, and all 
other remedies which stimulate the secretion of gastric juice and 
thus aid digestion. 

Where there is any tendency to venous congestion in the 
stomach, there will be interference with the respiration in the 
stomach, and thus a greater tendency to the accumulation of gas. 
Any conditions interfering with the circulation, such as mitral 
disvase or hepatic congestion, will thus tend to cause flatulence, 
and in such cases digitalis and cholagogues will prove useful 
adjuvants to carminatives. 

It is possible that much mucus covering the surface of the 
stomach may interfere both with absorption and with gastric 
respiration. Charcoal has been given to remove flatulence, on the 
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supposition that it absorbs the gases in the stomach. But it 
only absorbs gas when it is dry, and the beneficial action which 
it certainly possesses is probably a mechanical one in removing 
mucus and stimulating circulation. Possibly bismuth, nitrate and 
carbonate, and magnesium, oxide and carbonate, act similarly, 
though less powerfully. 

The chief Carminatives belong to the classes of aromatic 
oils, alcohols, or ethers. They are :— 


Allspice and oil. Cinnamon and oil. Mace. 

Anise and oil. Cloves and oil. Mustard. 
Asafcatida. Coriander and oil. Nutmeg and oil. 
Cajeput oil. Dill and oil. Pepper. 

Capsicum. Ether and acetic Peppermint and oil. 
Caraway and oil. ether. Spearmint and oil. 
Cardamoms. Fennel. Spirits. 

Chilies. Ginger. Valerian and oil. 
Chloroform. Iforseradish. 


Uses.—Carminatives are employed (1) to remove pain and 
distension of stomach and intestines caused by flatulence ; (2) to 
render peristaltic action regular, and diminish local spasm and 
pain depending upon it. They are useful both in cases where 
the spasm is due to irritation of the stomach and intestines by 
irritaut articles of food, irritant secretions, or irritant medicines. 
They are therefore commonly used not only in griping and colic 
pains duc to indigestion, worms, or exposure to cold, but as 
adjuvants to purgatives in order to lessen the griping pain, which 
they often cause when given alone. In addition to this, by ren- 
dering the peristaltic action of the bowel more regular, they 
assist the action of the purgatives. 


ACTION OF DRUGS ON THE INTESTINES. 


Intestinal Movements and Secretion. — The peristaltic 
movements of the intestine occur even when it 1s separated 
entirely from the body. Their rhythmical occurrence appears to 
be due tothe action of the ganglia contained in Auerbach’s plexus, 
which lies between the outer longitudinal and internal circular 
layer of the muscular coat. The secretion is probably influenced 
by Meissner's plexus, which lics in the sub-mucous coat. 

Both the movements and the secretion of the intestine require 
to be regulated in accordance with the wants of the body, and this 
is done by the nerves which connect these plexuses with the 
cerebro-spinal centres. The chief of these nerves are the splanch- 
nics and the vagi. Irritation of the vagi frequently causes move- 
ments of the intestine ; irritation of the splanchnics, on the other 
hand, arrests them, so that the splanchnics have been regarded 
as the inhibitory nerves of the intestine, just as the vagi are the 
inhibitory nerves of the heart. But this arrest is by no means 
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constant: sometimes the movements instead of being arrested 
are distinctly increased ; so that it is evident that the splanchnics 
contain a mixture of stimulating and inhibitory fibres, or else 
that the same fibres are capable of exercising either function 
under different conditions. 

Paralytic Secretion.— When all nervous connection between 
the intestine and the higher nerve-centres is cut off by com- 
pletely dividing the intestinal nerves, a copious secretion, exactly 
resembling the rice-water stools of cholera, occurs in the intestine. 
This is best shown by isolating three loops of intestine, by means 
of ligatures, after they have been previously carefully emptied, 
as shown in Fig. 1381. The nerve-fibres going to the middle loop 
are then divided, and the intestine is returned to the abdominal 
cavity. After four or five hours the animal is killed, and the 
intestine examined; it is then found that the loop, the nerves of 
which have been divided, is filled with fluid, while the other loops 
which have been under precisely the same circumstances, but the 
nerves of which have not been cut, remain empty. 

It is evident, then, that certain nerve-centres possess the 
power of restraining the secretion from the intestine. These 
nerve-centres have been shown by Pye-Smith and myself to be 
the smaller or inferior ganglia of the solar plexus, with the 
superior mesenteric off-set from them. When these ganglia are 
destroyed, the same abundant secretion occurs in the intestine 
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Pig. 131—Diagram showing the effect of section of nerves on eerretion from the Intestine. The 
nerves going to the middle loop have been divided, anil it 1x distended with thé Guid secreted. 


as when all the nerves are cut, but if these ganglia be left intact 
the spinal cord may be removed, the vagi and splanchnics cut, 
and the semilunar ganglia excised without any excessive sedretion 
occurring in the intestine. 

__ The vascular supply of the intestines is regulated to a\con- 
siderable extent by the splanchnics, irritation of which cases 
contraction of the vessels. There appears also, however, to ba an 
important relation between the intestinal vessels and the | 
portion of the spinal cord, because when this part of the cord ¥ 
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destroyed with extirpation of the solar plexus, hemorrhage or 
hyperemia of the intestinal mucous membrane occurs, so that 
the internal surface of the intestine has a somewhat dysenteric 
appearance. This does not occur when the solar plexus and 
semilunar ganglia are destroyed, the splanchnics divided, or the 
mesenteric nerves cut.' 

The nervous arrangements for regulating intestinal move- 
ment and secretion are evidently exceedingly complex, and until 
our knowledge of their physiological relations is more perfect, we 
ennnot expect to understand completely the effect which drugs 
produce upon them. These are occasionally very complicated, 
and vary considerably according to the quantity of the drug 
used. Drugs may affect the intestine by their local action on 
the intestine itself, by their direct action on the central nervous 
system, or by their indirect action through the alterations in the 
quality or supply of the blood. The quality of the blood which 
circulates in the intestine alters its movements very considerably. 

When the aorta is clamped, so that the blood which circu- 
lates in the intestine and in the lower part of the spinal cord 
becomes venous, the peristaltic movements are usually much in- 
creased; when the compression 1s removed and arterial blood is 
allowed to circulate again, the peristalsis, instead of diminishing, 
as one might expect, becomes still more intense. Compression 
of the vena cava inferior, or of the portal vein, sometimes causes 
a slight increase in the peristaltic movements, but it is incon- 
siderable as compared with those produced by clamping the 
aorta. During suffocation, when the blood becomes venous 
throughout the whole body and exercises an irritating action, not 
only on the nerve-centres present in the intestine and in the 
lumbar portion of the spinal cord, but also on the brain and 
upper part of the cord, the effect on the movements of the in- 
testine 1s variable. They are sometimes increased, but some- 
times an inhibitory effect appears to be produced through the 
higher centres and their movements are arrested. 

It is evident therefore that when an animal has been poisoned 
by any drug, and the intestines are examined after death, two 
different conditions may be found, which do not depend upon 
any peculiar action of the drug on the intestine, but only upon 
its effects on the higher nerve-centres; thus, if the higher centres 
have been in such a condition as to cause inhibition, the intes- 
tines may be found in a state of perfect rest, whereas, if they 
happen not to be in this condition, brisk peristalsis may be ob- 
served. It very often occurs that when the intestines are first 
exposed after an animal’s death, they are found to be at rest, but 
as the higher centres die from a stoppage of the circulation, the 
peristaltic movements become much accelerated. 

‘|. Lauder Branton and Pye.Smith on ‘Intestinal Secretion and Movement,’ 
British Association Reports, 1874, 1876, 1876. 
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In order to simplify the problem presented by the comphi- 
cated nervous arrangement in the intestine, Ludwig and Salvioli 
have used the plan of keeping up the circulation artificially in 
a small piece of intestine, and then investigating its movements 
under various conditions. The intestine was laid on a piece of 
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#1G. 133.—Diagrammatic representation of apparatus for testing the action of drugs on the intestine 
by circulation through it. For the sake of simplicity the means employed to keep up 
the temperature of the intestine and gree have been omitted. 4, a board on which the 
intestine, B, is laid. c, a cannula tied into s branch of the mesenteric artery. Dp, pd, two stop- 
cocka, by means of which pure blood or poisoned blood may be paseed at will through the oan- 
nula. x and F, two flasks containing pure aad poisoned blood. a, block on which they stand, 
and by which they can be raised to a greater or leas height, #0 as to alter the pressure under 
which the blood fows. When the apparatus ls kept warm the pressure is more easily reguiated 
by passing air into the flasks from a pressure bottle. 4H, the lever for registering the movements 
of the intestine, One end is weighted and rests on the intestine. 1 {a the axis on which the 
lever works. XK is a revoiving cylinder on which the movements are recorded, 


Fic 133%—Shows the effect of anemia. The Fiug 134.—Shows the effect af peptones. The 





upper tracing shows the movements of the first half of the traciag shows the move. 
intestine supplied with normal blood ; the incots of an intestine supplied with blow 
lvwer shows the movesnemts of an intestine thoroughly oxygenated; the second half 
rendered more vigurous by ansemia. shaws the effect uf bhuwl ouutaiuing pep 


Fis. 135.—Shows the effect of nicotine. The part 10. 136.—Shows the effect of optum. In the 


of the tracing marked A 3 shows the intes- first part of the tracing the intestine was 
tinal movements during the circulation of oe ee 
blood saturated with oxygen (apnaic Llood); with blood containing optum. 


the part WB of blood containing nicotine. 


cork, in a warm chamber. It was supplied with blood by means of 
a cannula placed in the artery, and allowed to flow out through 
a cannula in the veins (Fig. 182). Its movements were registered 
by « small lever placed upon it. When blood fully oxygenated 
passed through it, the lever traced only a straight line or gently 
oscillating curve (Fig. 184), but when the flow of blood was 
stopped, so that the blood stagnated and became venous, contrac- 
tions began which were indicated as a series of curves. A trace 
of peptone caused first strong contraction and then a number of 
irregular contractions, at the same time that the vessela became 
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fuller of blood (Fig. 184). Nicotine causes brisker movements of 
theintestine, and lessens the rapidity of the flow of blood (Fig.185). 
In large doses it causes tetanic contraction of the circular fibres. 

Atropine causes irritation of the vessels, while the muscular 
fibres remain at rest. The action of opium is very remarkable ; 
when the tincture is added in the proportion of -04 to ‘01 per cent. 
to the blood which is circulating through the intestine, the cir- 
culation becomes at once lessened, but almost immediately after- 
wards the diminution passes abruptly into great increase, so that 
five or seven times as much blood flows through in a given time 
as formerly; at the same time all the movements of the intestine 
are abolished, but the intestinal wall instead of being relaxed, as 
one would expect, is in a condition of considerable contraction 
(Fig. 186). When the opium is washed out of the vessels by 
pure blood, the after-effects vary according to the quantity which 
is used. If it is small, the movements and circulation in the 
intestine soon become normal, but if a large dose has been used, 
the circulation returns to the normal condition, but the move- 
ments remain abolished for a length of time. The peristaltic 
action induced by nicotine is arrested by opium. The local 
action of this drug therefore seems to be that it converts the 
peristaltic movement into a steady contraction. 

A remarkable difference between the action of salts of sodium 
and potassium on the intestine has been detected by Nothnagel,! 
and his results have been confirmed by Fléel. When the intes- 
tine is exposed, and a potassium salt is applied to its external 
or peritoneal surface, it produces a contraction of the muscular 





Pio 137.~Representa a plece of duodenum, a, after irritation by potassium chloride ; 5, after irrita- 
thus ty eodlam chloride. o indicates the point of irritation, and the arrows the direction in 
which the intestinal] contents vormal!) move from the p)lorus towards the anus, (After Fidel.) 


walls, which remains localised to the point of contact, or simply 
causes a ring of contraction opposite the point (Fig. 187a). When 
a sodium salt is used instead, it produces a contraction which is 
not limited to the point of contact, but always spreads some little 
distance from it, and sometimes does so in the direction towards 
the pylorus, and not towards the anus (Fig. 1370), but at other 
times spreads equally in an upward and downward direction ? 
(Fig. 188 a). This peculiar action appears to be due to the 
potassium salts acting as stronger wuscular irritants than the 
sodium salts, while the progressive contraction caused by the 
sodium is due to the intestinal nerves in their case being to a 
yreater extent involved. 


_ Virchows Archiv, Bd. 88, p. 1 
* Fléel, Pfldger’s Archer, vol. xxx. p. 160. 
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The effect of morphine is very remarkable. When the animal, 
in addition to being anwsthetised by ether only, as in the previous 
experiment, has a small dose of morphine injected also into the 
veins, it has a sedative effect, so that sodium salts applied to 
the intestine produce only a local contraction like potassium 
salts. But this is only when a certain dose of morphine is em- 
ployed, about 0:01 to 0:08 gramme of morphine for a rabbit of 
average size. When the dose was increased from 0-05 to 0:1 





Fic, 138.—Representa a piece of intestine, a, at the commencement of contraction, after Irritation by 
sodiam chiorida ; 5 at the end of contraction. o indicates the point of irritation. (After Fivel,) 


gramme of morphine, an exactly contrary effect was produced, 
and the application of sodium salts, instead of being followed 
only by local contraction, caused a peristaltic contraction, which 
was usually very much more energetic than in the normal con- 
dition, and not only spread upwards from the point of contact, 
but downwards towards the large intestine, which it never did 
under other circumstances.! The quieting or inhibitory effect of 
moderate doses of morphine upon the intestine, uritated by 
sodium salts, appears to be exercised through the splanchnic 
nerves, inasmuch as when the mesentery, going to one part of 
the intestine, is divided in an animal that has received a mode- 
rate dose of morphine, the application of sodium salts to this 
part is followed by a peristaltic wave ; while, in the other parts 
of the intestine where the nerves are uninjured, the sodium 
salt still produces only local contractions. 

From these experiments it is evident that moderate doses of 
morphine produce a very different effect upon the intestine from 
large ones: and this effect has indeed been long recognised in 
practice. 

Moderate doses of opium have a constipating action and are 
constantly used to check diarrhaa, but large doses, such as those 
taken by opium-eaters, really have no constipating effect. In- 
deed, large doses of opium injected directly into the jugular vein 
of a dog act as most energetic purgatives, being much more 
prompt in their action than almost any other drug that we 
know. Immediately after their injection the whole intestinal 
tract is thrown into violent action and its contents expelled, after 
which it again becomes quiet. 

Very minute doses also seem to have a purgative action, as 
well as very large ones, and I have used them with considerable 
success in many cases of constipation. 

Constipation may be due to diminished peristaltic action, or 





se aeiennat eat na vet NAO Sha evalasb, 


* Nothnagel, Virchow’s Archiv, Bd. 89, p. 1. 
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diminished secretion, or to both, and in some cases is associated 
with accelerated absorption. In all probability it is generally 
due to a diminution in the peristaltic action. In the normal 
condition this ought to go on regularly, so that the bowels 
should be evacuated, on an average, once a day, though in some 
persons evacuations normally occur two or three times a day, 
and in others only once in three or four days. In some appa- 
rently healthy persons I have observed an interval of as much 
as two or three weeks. In some persons the normal stimulus of 
ordinary easily digestible food does not seem to be sufficient to 
keep the bowels acting, but food which leaves much indigestible 
residue, such as brown or bran bread, salad, figs, prunes, or 
tamarinds, will do so. These latter fruits owe their laxative 
properties partly to the insoluble residue they leave and which 
acts as a mechanical irritant to the intestine, and partly to the 
salts and sugar and mild laxative principles they contain. 
Treacle and gingerbread also have a useful aperient action, and 
their pleasant taste makes them specially suitable for children. 
The effect of a somewhat stimulant article of food is greater 
when taken on an empty stomach, and thus a fig before break- 
fast will bave a much greater laxative effect than one taken after 
dinner. A glass of cold water also, by stimulating peristalsis, 
will have a laxative action when taken on an empty stomach at 
bed-time or on rising in the morning. When these means are 
insufficient a slightly irritating substance, such as an aloetic pill 
taken on an empty stomach just before dinner, will aid the 
stimulating effect of the food which 1s taken afterwards, and will 
be sufficient to ensure perfectly regular and normal evacuations 
which do not in any way incommode the person. In consequence 
of this many people continue to take such dinner pills regularly 
for many years together. Others, again, suffer from constipa- 
tion, but with them small doses of purgative medicine, if they 
act at all, act violently, and leave the person weak and un- 
comfortable, while the bowels again become constipated. This 
condition is found not unfrequently among women, and is ac- 
companied, sometimes at least, with pain or tenderness in one 
or both ovaries. In such persons, also, contrary to the general 
rule, walking exercise increases instead of diminishing con- 
stipation. 

My friend Dr. Litteljohn noticed that in a case of ovarian 
tenderness, half a grain of opium given to relieve the pain acted 
as a purgative. On thinking over this, it occurred to me that 
the constipation in such cases might be due to reflex irritation 
of the inhibitory intestinal nerves by the tender ovary. It 
seemed therefore probable that by using graduated doses of 
opium, one might be able to lessen the action of the inhibitory 
nerves, or even to divert the stimulus from them on to the stimu- 
lating fibres, and thus produce purgation instead of consti- 
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pation. Not knowing what dose would be sufficient to produce 
this effect, I began with one drop of tincture of opium given in 
a teaspoonful of water every night. To my astonishment this 





Pic. 139.—Diagram to show the way in which ovarian irritation probably causes constipation. 


dose was not only in most cases sufficient, but in one case it 
proved excessive, doing no good, while half a drop acted as a 
brisk purgative. It is evident that opium used in this way will 
not act as a purgative in cases of constipation depending upon 
general insensibility of the intestinal nerves. The cases in 
which it is most useful are those of delicate women of a nervous 
temperament, suffering from ovarian pain, and in whom, ordi- 
narily, purgatives produce excessive action followed by consti- 
pation. Small doses of belladonna have also been recommended 
in constipation, and it is probable that they act in a similar 
manner when given alone, and that belladonna, hyoscyamus, and 
essential] oils assist the action of purgatives by tending to divert 
the stimulus, which the irritating constituent of a purgative pro- 
duces, from the inhibitory to the accelerating intestinal nerves. 
We know at present but little regarding diminished secretion as 
a cause of constipation. 

Action of Drugs on Absorption from the Intestines.— 
Ether introduced into the intestine greatly increases its vascu- 
larity. It also quickens absorption very much, as is shown by 
the fact that poison acts more quickly, and such substances 
as ferro-cyanide of potassium appear sooner in the urine, when 
they are administered along with ether than when given alone. 
Carbonic acid has a somewhat similar though weaker action. 

Coto bark has been used in diarrhaa, and as it has no proper 
astringent action, its utility has been ascribed to an antiseptic 
action by which it diminished the formation of irritant products 
in the intestines. Albertoni has investigated the action of the 
coto alkaloids, and finds that although cotoine somewhat lessens 
putrefaction and the development of bacteria, it does not stop 
them either in the organism or outside it. It has, however, & 
very peculiar action on the vessels of the intestine. By keeping 
up artificial circulation in a loop of intestine (vide p. 882), he 
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finds that cotoine dilates the arteries, causes the blood to flow 
more readily into the veins, and preserves the vitality of the in- 
testine. It also dilates the vessels of the kidney, and causes the 
blood to flow more rapidly through them, but does not alter the 
circulation in the submaxillary gland. 

Albertoni thinks that the benefit which cotoine produces in 
diarrhea is due to dilatation of the intestinal vessels, and the 
increased power of absorption which it causes. He considers 
that in many cases of diarrhoea diminished absorption is a most 
important factor.' 

Paracotoine acts like cotoine, but less strongly. 

Opium and chloral also dilate the vessels of the intestine, but 
their action is a paralysing one, while that of cotoine is not. 

It is possible that the beneficial action of bael fruit in dysen- 
tery may depend on some similar property, as this substance has 
the peculiarity of acting as a laxative in health, while it lessens 
the evacuations in dysentery. 

Cholagogues probably influence absorption from the intes- 
tine powerfully (p. 406). 

Intestinal Astringents.— Diarrhea may depend (1) upon ex- 
cessive peristaltic action, whereby the contents of the intestine 
are hurried along before time has been allowed for their absorp- 
tion, (2) upon diminished absorption, (8) upon excessive secre- 
tion. In one form of diarrhea, where the introduction of food 
into the stomach seems to excite peristaltic action throughout 
the intestine so that the person is frequently forced to rise from 
the table in order to evacuate the bowels, small doses of one 
half to two minims of liquor arsenicalis given immediately before 
meals, as recommended by Ringer, frequently act ike a charm. 
In ordinary cases of diarrhwa, opium, by lessening the irrita- 
bility of the intestine, is most serviceable. Some medicines 
lessen peristaltic action, not by affecting the bowel, but simply 
by removing the stimuli which were exciting it. Thus small 
doses of soda are useful in the diarrhaa of children by neutral- 
ising the acid which was acting as an irritant. Creasote has 
a similar action by lessening putrefaction or fermentation, and 
thus preventing the formation of irritant products. It is pro- 
bable that lime acts also to a certain extent by its antacid 
properties, but there is little doubt that there are other factors 
in its astringent action which we do not yet understand. The 
effect of cotoine on intestinal absorption has just been men- 
tioned. With the view of ascertaining whether we could find 
any drug which would arrest the copious secretion from the in- 
testine which takes place in cholera, Pye-Smith and I made a 
large number of experiments. For this purpose we isolated loops 
of intestine, and into one injected sulphate of magnesium mixed 
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with the drug to be tested. In some experiments we injected the 
sulphate of magnesium into the intestine, and the drug which we 
wished to test into the veins. 

Sulphate of atropine, iodide of methyl-atropine, chloral- 
hydrate, emetine, morphine, sulphate of quinine, tannin, and sul- 
phate of zinc, were all tried locally with negative results. Chloral 
and morphine injected subcutaneously also gave negative results.' 





Fria. 140,—Diagram illustrating diarrbeea depending on the presence of ecybala in the intestine. 
a is a scybalous mass; d ia the fluid which it causes the intestine to + 

In many cases the best way of checking diarrhea at its com- 
mencement is to give a purgative such as castor-oil, either alone 
or with a few drops of tincture of opium in it. The irritant sub- 
stances which cause the diarrhea are swept out of the intestine 
by the action of the purgative, and any irritation which remains 
is soothed by the opium. Chronic watery diarrhea, alternating 
with constipation, is often best treated in the same way. We 
may suppose that here the presence of scybalous masses in the 
intestine gives rise to a watery discharge, which does not, how- 
ever, wash away the scybala themselves (Fig. 140). When a 
purgative is given which causes secretion from the intestine above 
the scybala, the fluid in its downward flow, assisted also by the 
increased peristalsis, washes away the scybala, and thus removes 
the source of irritation. 


» 


Purgatives. 


Purgatives are substances which cause intestinal evacua- 
tions. They are divided according to their nature into laxatives, 
simple, drastic, and saline purgatives, hydragogues, and 
cholagogues. 

Laxatives are those which increase only slightly the action 
of the bowels and render the motions slightly more frequent and 
softer, without causing any irritation. Most articles of food 
which leave a large indigestible residue in the stomach act as 
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laxatives: such are oatmeal, brown bread, and bran biscuits. 
Articles of food which contain salts of vegetable acids and sugar 
in considerable quantity also act as laxatives. The chief laxa- 
tives are :— 


Honey. Tamarinds. Sulphur. 

Treacle. Figs. Magnesia. 
Gingerbread. Prunes. Castor-oil (in small 
Manna. Stewed apples. doses). 

Cassia. 


Figs, raspberries, and strawberries, in addition to containing 
sugar and vegetable acids, have a number of small seeds which 
are absolutely indigestible, and these have probably a mechanical 
action in stimulating the bowel. 

Simple purgatives also, when given in small doses, act as 
laxatives: such are carbonate of magnesium, magnesia, olive-oil, 
and sulphur. 

Simple purgatives are more active than laxatives, and their 
administration is usually followed by one or more copious and 
somewhat liquid stools. Their action is sometimes accompanied 
by some irritation and griping. These are :— 


Aloes. Senna. 
Rhubarb. Castor-oil. 
Rhamnus (various species), 

e.g. Frangula and Cascara 

Sagrada. 


Drastic purgatives are those which cause violent action of 
the bowels, usually accompanied by evidences of greatly increased 
peristaltic action, such as borborygmi. They cause irritation of 
the intestine, and when taken in large doses produce inflamma- 
tion and symptoms of poisoning. These are :— 


Elaterium. Gamboge. 
Colocynth. Podophyllin. 
Jalap. Croton-oul. 
Scammony. 


Saline purgatives consist of neutral salts of metals of the 
alkalies or alkaline earths. The more commonly employed 
are :— 


Sulphate of potassium. _Bi-tartrate of potassium. 
in sodium. Tartrate of potassium and sodium. 
. magnesium. Citrate of magnesium. 

Phosphate of sodium. Sulpho-vinate of sodium. 

Tartrate of potassium. 


Hydragogues are purgatives which excite a copious secretion 
from the intestinal mucous membrane and thus remove much 
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water from the body; some of them belong also to the drastic 
group and others to the saline. 


Bi-tartrate of potassium. 
Elaterium. 
Gamboge. 


Cholagogue purgatives are those which remove bile from 
the body. Some drugs aid the removal of bile by stimulating 
the secretion of the liver, but these, when they have no purgative 
action, are classed as hepatic stimulants. Cholagogue purgatives 
probably act by quickening peristaltic action of the duodenum 
and small intestine, thus preventing the absorption of the se- 
creted bile. 


Aloes. Euonymin. 

Rhubarb. Iridin. 

Mercurial preparations (blue Podophyllin. 
pil, calomel, grey-powder). 


Action of Purgatives.—Purgatives may act in three ways: 
Ist, by quickening the peristaltic action of the bowels; 2nd, by 
increasing secretion of the intestinal membrane, and thus to some 
extent washing out its interior; 3rd, by hindering absorption of 
the fluids of the intestines. 

Simple purgatives act chiefly by stimulating peristaltic 
movements, and have little effect on the secretion. 

Hydragogue and cholagogue purgatives increase the secre- 
tion more than the peristaltic action, and drastics increase both. 
It has been held by several eminent German pharmacologists 
that the more watery stools produced by many purgatives are due 
only to more rapid peristaltic action, which hurries along the in- 
testinal contents before there has been time for the absorption 
of their fluid constituents. 

This opinion is chiefly based on the observations of Thiry and 
Radziejewski. 

Thiry isolated a small piece of intestine, one end of which he 
attached to the abdomen and the other he sewed up. The part 
of the intestine from which this piece had been removed was 
again united by sutures, so that the intestine was perfect as 
before, though rather shorter. The small bag of intestine re- 
tained its vascular and nerve supply uninjured and secreted 
readily when tickled with a feather; but purgative medicines, 
such as croton-oil, senna, sulphate of magnesium, aloes, jalap, 
and sulphate of sodium, when applied to it, produced no in- 
creased secretion. These experiments led pharmacologists to 
believe that the ordinary idea that purgatives produced in- 
creased secretion from the intestine was erroneous; and the 
necessity for any such supposition seemed to be removed by an 
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experiment of Radziejewski, who made an intestinal fistula in 
the ascending colon of a dog, and found that the intestinal con- 
tents as poured into the large from the small intestine exactly 
resembled the stools which ordinarily follow the administration 
of a purgative. 

The ordinary phenomena produced by purgative medicines 
would therefore seem to be readily explained by increased 
peristalsis alone, but some other experiments by Colin and by 
Moreau have shown that the method employed by Thiry did not 
afford trustworthy results as to the action of purgatives on the 
intestines. Moreau isolated three loops of intestine by means of 
ligatures, carefully emptying the loops beforehand. He then 
injected a purgative medicine into the middle loop and returned 
the intestine to the abdomen. On examination some hours after- 
wards, it was found that, although all three loops had been under 
similar conditions, the one into which the purgative had been 
injected was distended with fluid while the others remained 
perfectly empty. These experiments were repeated by Vulpian, 
and afterwards by myself, with similar results. There can be 
no doubt whatever, then, that purgatives act both by increasing 
peristaltic action and intestinal secretion. Some purgatives act 
chiefly by the one, and some chiefly by the other. 

In the case of some of the salines, the secretion is greatly 
increased, while the peristaltic movement is so little affected 
that the secretion may lie so long in the intestine as to be re- 
absorbed, and the drug therefore fails to produce purgation at 
all. For this reason it 1s usual to combine such salines with 
simple purgatives, which will accelerate the peristalsis. 

Laxatives have little action on the system beyond that which 
1s due to the removal of waste and irritating substances from 
the bowels; but simple purgatives, and still more drastic pur- 
gatives, in addition to the direct action upon the bowels, exert 
an indirect effect upon the blood, removing from it a not incon- 
siderable portion of its fluid, and therefore causing a form of 
partial depletion. 

The action of cholagogues will be more particularly considered 
in another paragraph (p. 404). 

The action of purgatives generally, and especially of saline 
cathartics, has been a subject of very great dispute, and it is a 
mnatter of extreme difficulty to determine exactly. The question 
seems to be, however, settled by the masterly researches of Dr. 
Matthew Hay, and I cannot, I think, do better than give his con- 
clusions in his own words. 

1. A saline purgative always excites more or less secretion 
from the alimentary canal, depending on the amount of the salt 
ane Aah strength of its solution, and varying with the nature of 
the salt. 

2. The excito-secretory action of the salt is probably due to 
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the bitterness as well as to the irritant and specific properties of 
the salt, and not to osmosis. 

8. The low diffusibility of the salt impedes the absorption of 
the secreted fluid. 

4. Between stimulated secretion on the one hand, and im- 
peded absorption on the other, there is an accumulation of fluid 
in the canal. 

5. The accumulated fluid, partly from ordinary dynamical 
laws, partly from a gentle stimulation of the peristaltic move- 
ments excited by distension, reaches the rectum and produces 
purgation. 

6. Purgation will not ensue if water be withheld from the 
diet for one or two days previous to the administration of the 
salt in a concentrated form. 

7. The absence of purgation is not due to the want of water 
in the alimentary canal, but to its deficiency in the blood. 

8. Under ordinary conditions, with an unrestricted supply of 
water, the maximal amount of fluid accumulated within the canal 
corresponds very nearly to the quantity of water required to forma 
5 or 6 per cent. solution of the amount of salt administered. 

9. If, therefore, a solution of this strength be given, it does 
not increase in bulk. 

10. If a solution of greater strength be administered, it 
rapidly increases in volume until the maximum 1s attained. 
This it accomplishes in the case of a 20 per cent. solution in 
from one hour to one hour and a half. 

11. After the maximum has been reached, the fluid begins 
gradually and slowly to diminish in quantity. 

12. Ceteris paribus, the weaker, or in other words, the more 
voluminous the solution of the salt administered is, the more 
quickly is the maximum within the canal reached; and accord- 
ingly purgation follows with greater rapidity. 

18. Unless the solution of the salt is more concentrated than 
10 per cent. it excites little or no secretion in the stomach. 

14. The salt is absorbed with extreme slowness by the 
stomach of the cat. 

15. The salt excites an active secretion in the intestines, and 
probably for the most part in the small intestine, all portions of 
this viscus being capable of yielding the secretion in almost equal 

uantities. 

16. The bile and pancreatic juice participate but very little 
in the secretion. 

17. The secretion is probably a true succus entericus, re- 
sembling the secretion obtained by Moreau after division of the 
mesenteric nerves. 

18. The secretion is promoted by local irritation of the in- 
sara as by ligatures, but only in the immediate vicinity of the 
irritation. 
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19. Absorption by the intestine generally is reflexly stimu- 
lated by such irritation (the effect of numerous ligatures applied 
at points remote from the seat of the injected salt being to dimin- 
ish the amount of purgative fluid by accelerated absorption). 

20. If the salt solution be injected directly into the small 
intestine, the stronger within certain limits the solution is, the 
greater will be the accumulation of fluid within the intestine. 

21. This difference is not observed when the salt is adminis- 
tered per o8, as the strong solution becomes diluted in the stomach 
and duodenum before passing into the intestine generally. 

22. The difference is due to the local action of the salt on the 
mucous membrane, and probably more to an impeded absorption 
than to a stimulated secretion. 

28. When the salt is administered in the usual manner, it 
appears, in the case of the sulphate of magnesium and sulphate 
of sodium, to become split up in the small intestine, the acid 
being more rapidly absorbed than the base. 

24. A portion of the absorbed acid shortly afterwards returns 
to the intestines. 

25. After the maximum of excretion of the acid has been 
reached, the salt begins very slowly and gradually to disappear 
by absorption, which is checked only by the occurrence of 
purgation. 

26. During the alternations of absorption and secretion of 
the acid, it is the salt left within the intestine which excites 
secretion, the absorbed and excreted acid exerting no such action 
whilst in the blood, or during the process of its excretion, as 
Headland believed. 

27. The salt does not purge when injected into the blood, 
and excites no intestinal secretion. 

28. Nor docs it purge when injected subcutaneously, unless 
in virtue of its causing local irritation of the abdominal subcuta- 
neous tissue, which acts reflexly on the intestines, dilating their 
blood-vessels, and perhaps stimulating their muscular movements. 

29. The sulphate of sodium exhibits no poisonous action 
when injected into the circulation. 

80. The sulphate of magnesium is, on the other hand, power- 
fully toxic when so injected, paralysing first the respiration and 
afterwards the heart, and abolishing sensation or paralysing the 
sensory-motor reflex centres. 

81. Both salts, when administered in the usual manner, 
produce a gradual but well-marked increase in the tension of 
the pulse. 

82. According as the salt-solution within the intestine in- 
creases in amount there occurs a corresponding diminution of 
the fluids of the blood. 

88. The blood recoups itself in a short time bY absorbing 
from the tissues a nearly equal quantity of their fluids. 
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84. The salt, after some hours, causes diuresis, and with it 
@ second concentration of the blood, which continues so long as 
the diuresis is active. 

85. As the intestinal secretion excited by the salt contains a 
very small proportion of organic matter as compared with the 
inorganic matter, the purgative removes more of the latter than 
the former from the blood. In certain cases a large quantity of 
the salts of the blood is thus evacuated. 

86. The amount of the normal constituents of the urine is 
not affected by the salt. 

87. After the administration of sulphate of magnesium much 
more of the acid than of the base is excreted in the urine. 

88. The salt has no specific action in lowering the internal 
temperature of the body, or has it only to a very small extent. 

89. It reduces, however, the absolute amount of heat in the 
body. 

Uses.—Purgatives are used, firstly, to remove from the 
intestinal tube fecal matters. They thus not only prevent the 
accumulation of such matters, but remove the irritation which 
their presence produces, and which may evidence itself in dis- 
turbances of other organs, producing, for example, headache and 
malaise. These disagreeable symptoms produced by constipation 
are perhaps partly due to the irritation of the intestinal nerves 
producing reflex disturbance of the circulation, but it is probable 
also that they may be due in part to the toxic action of poisonous 
gases, liquids, or solids, generated in the intestine by imperfect 
digestion or decomposition of the food. For such purposes as 
this we may employ, as we find them neccessary, laxatives or 
simple purgatives. 

The second use of purgatives is to remove liquid from the 
body in cases of dropsy, due either to heart or kidney disease. 
For such purposes we use saline hydragogue cathartics. 

From his researches on the action of saline cathartics Dr. 
Hay had found that if a salt be given in a concentrated solution 
when the alimentary canal contains little or no fluid, it produces 
an almost immediate and very decided concentration of the blood 
by the removal of a large quantity of its water in the form of in- 
testinal secretion. But if the salt be given in sufficient water, 
or if the alimentary canal contain sufficient fluid at the time of 
administration, no such concentration occurs. The concentra- 
tion reaches its maximum in half an hour, but does not last 
more than half an hour or an hour, when it begins to decline, 
and continues to do so until it reaches the normal at the end of 
about four hours. This return of the blood to its normal con- 
centration is not due to re-absorption from the intestine, but to 
the absorption of lymph and fluids from the tissues. Some 
hours after the administration, either of a concentrated or dilute 
saline solution, the blood undergoes another concentration, less 
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than the first but continuing longer. Saline cathartics, as often 
used in dilute saline solution, owe their use in dropsy, to a great 
extent, to their diuretic action. When given in concentrated 
solution under proper conditions, the benefit they produce by 
purgation is exceedingly great. These conditions are that the 
alimentary canal should be freed from food and especially from 
liquids by previous abstinence for some hours, and that the salt 
should be given along with the smallest possible quantity of 
water. Sulphate of magnesium being soluble in less than its 
own weight of water is most suitable. Alkaline tartrates, and 
Rochelle salt may also be useful; sulphate of sodium is more 
insoluble, and therefore less suitable; phosphate of sodium and 
sulphate of potassium are too insoluble to be of any service.! 

The third use is to lower the temperature in fever, and for 
this we chiefly usesalines. The modus operandi here is not yet 
well understood, as they have no such action in health (p. 894). 

The fourth use is to lower the blood-pressure, and thus to 
prevent the rupture of a blood-vessel, and consequent apoplexy, 
or to prevent further extravasation in a case where the vessel 
has already burst. 

The regular use of aperients is especially necessary in gouty 
persons with contracted kidney and high blood-pressure. How 
far their utility is to be ascribed to their direct effect in lowering 
the blood-pressure, and how far to the removal of waste products 
which might raise the pressure it is impossible at present to say. 
The utility of purgatives after apoplexy has occurred may be 
doubtful, and though usually administered, they probably do no 
good. But, even if they do no good, they do no harm. A drop of 
croton-oul or a few grains of calomel on the tongue is the usual 
form of administration. 

A fifth use is to prevent straining at stool where violent 
efforts are dangerous, as in aneurism, hernia, Xc. 


Action of Irritant Poisons. 


A great number of drugs which are employed in medicine, 
and are most useful when given in small doses, act as irritant 
poisons in large ones. Their action is then not restricted to the 
stomach, nor even to the whole of the intestinal canal, but they 
exercise, in addition, a marked effect upon other functions of the 
body, such as respiration and circulation. 

Yn considering the physiological action of many drugs it is 
necessary to describe the effect they will produce when given in 
large quantities, as, for example, in an overdose, as well as in 
moderate or small! ones. 

It will save both time and space to consider here the action 
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of irritant poisons generally, and to refer to this description 
when discussing the effect of individual drugs. 

The symptoms of irritant poisoning are to a great extent the 
same, whatever be the irritants swallowed ; it is therefore con- 
venient to give an account of these symptoms, and then to men- 
tion the special peculiarities which occur in the case of different 

isons. 

se A poison is most usually swallowed, and it then comes suc- 
cessively in contact with the lips, mouth and tongue, gullet and 
stomach. It may sometimes reach no farther, being either 
evacuated by vomiting or absorbed. It frequently, however, also 
passes into the intestine. On all those parts which it reaches 
it exerts a local action; besides this, however, it exerts a reflex 
action on the respiration and circulation. Corrosive poisons 
produce a feeling of burning in the lips, mouth, gullet, and 
stomach ; the pain in the stomach, extending more or less over 
the abdomen, is accompanied by tenderness, and is increased by 
pressure. It is thus distinguished from the pain of colic, which 
is usually relieved by pressure. 

The irritation of the stomach gives rise to vomiting; the 
vomited matters usually consisting, first of the contents of the 
stomach, next of bile or mucus, and lastly of mucus stained 





Fic. 141.—Diagram to show the nervous mechanism by which the action of the heart may be 
by irritation of the stumach. The refiex irritation of the vagus may render the 
heart's action simply weak, or slow and weak (ride p. 310), 


with blood. These matters may sometimes be more or less acted 
upon by the poison, where this is a strong acid or alkali. The 
intense irritation in the stomach produces effects on the respira- 
tion and circulation very much like those caused by a severe 
blow in the epigastrium. The heart’s action is greatly weakened 
at first, and it may be rendered slow from reflex irritation of the 
vagus, but in the later stages it is generally rapid, very small, 
weak, or almost imperceptible; sometimes it may be intermit- 
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tent (see Fig. 141). On account of the weakness of the circula- 
tion the face and the general surface of the body are pale, the 
cheeks sunken, and the extremities cold. The frequency of the 
respiration may vary, may be either slower or quicker than 
normal, but it is almost always laboured and shallow, as the 
intense irritation in the stomach renders the descent of the 
diaphragm in deep inspiration painful, and the sufferer there- 
fore tries to avoid it. 

Although the pulse at the beginning of the poisoning may be 
slow, when advanced it is usually, as already mentioned, very 
rapid. Exceptions to this rule may occur, chiefly in the case of 
poisons which, after their absorption, have an action on the 
heart itself; these are potassium nitrate and salts of barium. 
In consequence of the weakness of the circulation the face is 
usually very pale, but an exception to this may occur in poison- 
ing by corrosive sublimate, where the face may be flushed. In 
arsenical poisoning the face is not only pale, but assumes a 
bluish hue, and the pinching may be extreme, so that the 
condition resembles that of a person suffering from Asiatic 
cholera. 

Where the poisom is exceedingly corrosive, as in the case of 
acids and caustic alkalies, its local action on the stomach in causing 
swelling of the mucous membrane may tend partially to occlude 
the pylorus, and the greater part of the poison may either 
remain in the stomach itself or be ejected by vomiting without 
passing into the intestine. In such cases vomiting will occur 
alone without being accompanied by purging, and the pain in 
the abdomen may be less diffused. Most irritant poisons, how- 
ever, pass from the stomach into the intestines, and thus violent 
purging is induced in addition to the vomiting. The inflamma- 
tion of the intestines also causes the pain to be diffused over the 
whole abdomen. 

Peculiarities in the Action of different Irritant Poisons. 
—Acids throw down albumen as a white precipitate, and in con- 
sequence, when brought in contact with the lips or tongue in a 
concentrated condition, they cause white stains. The white stain 
is most marked in the case of carbolic acid ; it occurs also from 
hydrochloric acid; 1t may occur from sulphuric, but as the 
further action of the sulphuric is to char albumen or other 
organic substances, the stain may acquire a brown or black 
colour. Nitric acid produces a yellow stain, rendered brighter 
by the application of ammonia. Perchloride of iron produces a 
yellowish-brown stain ; the caustic alkalies remove the epidermis 
and give a soapy feeling to the surface, but do not leave any stain. 
After a short time the mucous membrane becomes injected and 
swollen from the irritation.. 

In the mouth the taste peculiar to the poison often leads to 
its detection, so that very little of it may be swallowed in cases 
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where a person was about to take it unwittingly. Arsenic, 
although a powerful irritant in the stomach, is almost tasteless. 

As the poison passes down the gullet, it may have an import- 
ant influence on the respiratory tract; this is especially the 
case where it gives off fumes like nitric acid, hydrochloric acid, 
and ammonia; the fumes, passing into the larynx and trachea, 
excite irritation, spasm, and inflammation, and may cause death 
by suffocation. Death by suffocation may, however, sometimes 
occur from the action of poisons which do not fume, e.g. sulphuric 
acid; the local irritation producing such great edema and reflex 
spasm about the epiglottis as to cause obstruction to the respira- 
tory passages. Sometimes, also, such poisons as sulphuric acid 
may pass directly into the trachea instead of the esophagus, and 
thus cause very rapid death from suffocation. 

Purging is usually absent and the bowels constipated in 
poisoning by strong alkalies or acids, and by salts of lead; the 
former probably act by corroding the stomach, and partially 
occluding the pylorus; the latter by lessening the peristaltic 
movements of the intestine. In the case of lead salts the 
abdominal pain differs from that of ordinary irritant poisons, 
being of a colicky nature, and to a certain extent relieved by 
pressure. 

Secondary Effects of Irritant Poisoning.— After the 
immediate condition of collapse caused by the powerful action of 
the irritant has passed off, the local inflammation which it has 
produced may give rise to a general febrile condition, with hot 
skin, flushed face, and quick bounding pulse. This condition 
may be accompanied by other symptoms due to the physiological 
action of the poison after its absorption ; thus in the case of cor- 
rosive sublimate, there may be the metallic taste, sore gums, and 
profuse salivation characteristic of mercurial poisoning. 

One of the most important instances of the secondary effects 
of irritant poisons is phosphorus; after the primary symptoms 
of gastric irritation have passed off the patient may appear per- 
fectly well, and then vomiting and purging may set in a second 
time. These are due, not to the local action of the phosphorus 
which has been swallowed on the stomach and intestines, but to 
the changes in the liver, blood, and other organs, which the phos- 
phorus has produced after its absorption. A similar condition 
has been observed in poisoning by arsenic, but usually the symp- 
toms of arsenical poisoning are continuous, and do not exhibit 
a distinct intermission of this kind. 

Death may occur from the secondary action of some poisons 
a good while after the primary symptoms have disappeared ; 
thus strong acids and alkalies may produce death, weeks or 
even months after they have been swallowed, from the effects of 
their local action on the cesophagns or the stomach. During 
the passage down the oesophagus they may destroy the mucous 
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membrane to such an extent that when it heals and the cicatrix 
begins to contract, the lumen of the tube may be completely 
obstructed, so that no food can reach the stomach, and the 
patient dies of starvation; or the mucous membrane of the 
stomach may be destroyed to such an extent that what remains 
is insufficient to digest the food, and the patient dies from non- 
assimilation. 


ACTION OF DRUGS ON THE LIVER. 


The liver is by far the largest organ in the body, and it is 
placed in a very peculiar situation. It acts as a porter or door- 
keeper to the circulation, all the substances which are absorbed 
from the intestinal canal having to pass through the portal vein 
and the capillaries of the liver before they can enter the general 
circulation. 

Since the discovery by Ludwig and Schmidt-Mulheim that 
peptones are poisonous when injected directly into the circulation, 
the liver has acquired a newimportance. Schiff and Lautenbach 
indeed had previously made some experiments which they thought 
showed that a subtle poison existed in the blood even of healthy 
animals, but was destroyed by the liver. They based this idea on 
the observation that ligature of the portal vein causes death in 
animals with very much the same symptoms as when they are 
bled to death. Ludwig had formerly explained this phenomenon 
by supposing that the ligature caused the blood to accumulate 
in the large and dilatable portal radicles and prevented it from 
getting into the general circulation again. The animal was thus, 
as Ludwig expressed it, bled to death into its own veins. Schiff 
and Lautenbach, however, thought the symptoms were due 
rather to poison than to this mechanical alteration in the circu- 
lation, because they found that when the blood of an animal 
whose portal vein had been ligatured was injected into a frog, 
it produced death within three hours, whereas blood from a 
similar animal whose portal vein had not been ligatured produced 
no effect. 

The liver therefore seems to have a most important function 
in destroying the poisonous properties of peptones, and per- 
haps other substances produced during digestion, and possibly 
also of poisonous products of tissue-waste. The peptones are 
converted by it into sugar and glycogenic substance.' 

Drugs which act on the liver are usually divided into hepatic 
stimulants and cholagogues, and into hepatic depressants. 

It has been for a very long time a matter of clinical experience 
that the administration of mercurial purgatives was frequently 
followed by the discharge of greenish bilious-looking evacuations 
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and a great improvement in the general condition of the patient. 
These two results were classed together as cause and effect, and 
the improvement was considered to be due to the removal of bile. 
It was then supposed that the bile was formed in the blood and 
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Fie. 142.—Diagram to show the effect of artificial circulation of blood through the liver, under 
different pressures. The continuous lines indicate the size of the liver, and the arrangement of 
the apparatus during circulation, ander alow pressure. The dotted lines tndicate the inc 
size of the liver, and the arrangement of the apparatus, under a high pressure. 


simply excreted by the liver, and, therefore, the bilious-looking 
stools were ascribed to stimulation of the secreting function of the 
liver by the mercurials. Hepatic stimulants and cholagogues were 
therefore considered to be identical. We now know that the bile 
is formed in the liver and not simply excreted by it from the 
blood, and that bile formed in the liver may again be absorbed 
into the blood. Increased functional activity of the liver might 
thus lead to the presence of a greater instead of a less quantity 
of bile in the blood. Recent experiments have also shown that 
one of the most marked cholagogues which we know, viz. calomel, 
appears rather to diminish than to increase the actual secretion 
of bile, 80 that we are now obliged to distinguish between hepatic 
stimulants and cholagogues. Hepatic stimulants are drugs 
which increase the functional activity of the liver, and the amount 
of bile which it forms. Cholagogues are substances which 
remove bile from the body, possibly by acting rather on the in- 
testines ; they do not necessarily increase the secretion of bile, 
they may only prevent its re-absorption and thus diminish the 
quantity in the circulation. Hepatic depressants are drugs 
which lessen the quantity of bile secreted by the liver. 

In relation to tissue-waste it is not to be forgotten that the 
products of the functional activity of one organ are not only 
poisonous to itself, but may be poisonous to other organs. Thus 
the waste  gehaas of muscular activity gradually poison the 
muscle and prevent its contraction, although as soon as they 
are washed out with salt solution the muscle recovers its 
power. 

_ Lactic acid also, which is a product of muscular waste, is 
poisonous not only to muscle but to some extent to nerves, and 
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lessens the functional activity of the brain and produces sleep. 
At the same time it is possible that these waste products, poisonous 
in themselves, may through slight changes be rendered available 
for nutrition, just as peptones which are themselves poisonous 
are most important foods. 

Besides acting on peptones, the liver seems to have the power 
of destroying the poisonous properties of some vegetable 
alkaloids. For example, -};th of a drop of nicotine given to a 
frog does not produce death, but -',th is sufficient, when the 
liver has been previously removed. Conine, cobra poison and 
hyoscyamine, all exert much less poisonous action after they 
pass through the liver, before they reach the general circulation, 
than they do when injected directly into the blood. Curare, 
prussic acid, and atropine, on the other hand, do not have their 
action modified! 

The result of these experiments may be partly explained on 
the supposition that a good deal of the poison has been ex- 
creted along with the bile, and has thus been prevented from 
reaching the general circulation. But it is probable that in 
addition to the function of excreting poisons, the liver has also 
got the power of destroying poisons, and, it may be, the power 
of removing poisons from the circulation by merely storing them 
for a time. 

In relation to this subject it is interesting to bear in mind 
that alkaloids to which the name of ptomaimes has been given 
(p. 99), are formed in dead bodies during the process of decom- 
position, and that when a solution of peptone is treated with 
potash and ether it viclds a body which appears to be a volatile 
alkaloid. If putrid: peptone is treated im the same way, a solid 
non-volatile alkaloid is obtamed.? 

Ptomaimes are not only formed in dead bodies, they are also 
formed in the intestine by the decomposition of parts of its con- 
tents. They have been found in large quantities by Bouchard 
both in the stools of persons suffering from diarrhoea or typhoid 
fever, and in normal frees. They appear to be absorbed from 
the intestine into the blood and exereted by the urine. Thev 
have been found by Bouchard in the urine both in health and 
disease, nnd Buocei has shown that the human urine has a para- 
Ivaing action on frogs like that of curare, or of the ptomaines 
Which Mosso and Guareschi have obtained from putretied fibrin 
or brain. 

Some time ago I pointed out? the resemblance between the 
languor and weakness which occur in many cases of indigestion 
and the symptoms of poisoning by curare, and drew attention to 


' Lautenbach, Philadelphia Medical Times, May 26, 1877. 
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the probability that the languor was due to the effect of poisonous 
substances absorbed from the intestine. These I considered to 
be probably peptones, but it is possible that they may be pto- 
maines. But whether the poisonous substances be peptones or 
ptomaines, the function of the liver is equally important in pre- 
venting them from reaching the general circulation. 

Bearing in mind, then, the office of the liver as a porter to 
prevent the passage of injurious substances from the intestinal 
canal into the blood, and the great effect that any alteration in 
the circulation through it may produce upon the circulation, and 
consequently on the functions of all the intestinal organs, we shall 
much more readily understand the importance of this gland, the 
largest in the body, than if we look upon it simply as an instru- 
ment for secreting the bile which plays a useful, but still sub- 
ordinate part in the process of digestion. 

Weare still but imperfectly acquainted with its functions, but 
we may say that they are at least five :— 

Ist, to form and store up glycogen, a material which will 
afterwards be used in evolving heat and muscular energy ; it will 
thus, as it were, perform the office of a kind of coal-bunker to 
the body ; 

2ndly, to secrete bile for use in digestion ; 

3rdly, to excrete bile ; 

4thly, to destroy peptones which are poisonous when they 
are directly introduced into the general circulation, and to con- 
vert them into glycogen, Kc. ; 

Sthly, to destroy or store up and excrete other organic 
poisons which may have been formed in the alimentary canal 
during the process of digestion, or may have been introduced 
into it from without. 

The glycogenic function of the liver is influenced by a 
number of drugs, especially phosphorus, and substances belong- 
ing to the same chemical group. Phosphorus, arsenic, and 
antimony, all destroy the glycogenie function, and at the same 
time tend to cause fatty degeneration of the organ. It is pos- 
sible that these effecta of the poisons are closely connected, but 
the exact connection between them ha3 not yet been ascer- 
tained. 

In consequence of the disappearance of glycogen from the 
liver which is caused by these drugs, puncture of the fourth 
ventricle will no longer cause glycosuria in animals which have 
heen poisoned by them. Attempts have been made to utilise 
this fact in the treatment of diabetes, but as yet the results have 
not been very satisfactory. 

Hepatic Stimulants.—The action of drugs on the secretion 
of the liver has been very carefully studied by some observers, 
especially by Rohrig, Rutherford, and Vignal. The mode of 
experimenting was to curarise a dog, ligature the common bile- 
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duct and insert a cannula into it. The bile was thus entirely 
prevented from reaching the intestine, and the whole of it flowed 
through the cannula into a vessel in which it was collected, so 
that the amount secreted in a given time was readily estimated. 
The drug was then administered, usually by injection into the 
duodenum, and the increase or diminution which this caused in 
the bile was noticed. 

The ingestion of food greatly increases the secretion of bile, 
and in order to get rid of this disturbing factor, the experiments 
were all made on fasting animals. 

A great number of drugs were experimented upon, some of 
which were found to stimulate the liver, and increase the quan- ° 
tity of bile without altering its quality, so that their action upon 
the liver would be nearly analogous to that of laxatives upon the 
intestine; others increased the quantity of bile, and rendered it 
more watery; others again had little effect upon the liver, but 
stimulated the intestinal secretion and movements. 

The following are hepatic stimulants :— 


Acid, dilute nitro- Ammonium benzo- Podophyllin.! 
hydro-chloric.! ate? Sanguinarin.! 
Aloes.' Baptisin.? Colchicin.' 
Rochelle salt.* Kuonymin.! Coloecynth.' 
Sodium sulphate.? Hydrastin.? Jalap.? 
Sodium phosphate.! Juglandin.? Rhubarb.? 
Potassium sulphate.? Tridin.! Ipecacuanha.! 
Mercurie chloride.! Leptandrin.? Physostigma > 
Sodium salicylate.' Phytolaccin.' (extract). 


Sodium benzoate.! 


Those drugs which stimulate the intestine much, as a rule 
increase only slightly the secretion of bile by the liver, and 
podophyllin, which in certain doses acts as a powerful hepatic 
stimulant, ceases to have this effeet when it produces marked 
purgation. These effects occur independently of the action of 
the drugs on the re-absorption and re-secretion of bile, inasmuch 
as in the experiments quoted the whole of the bile was collected 
directly from the liver and not allowed to pass at all into the in- 
testine. A large number of substances belonging to the aromatic 
series act powerfully on the liver. Some of them, like salicylate 
of sodium, greatly increase the watery constituents of the bile, so 
that it is not only more abundant, but much more dilute than 
normal. Others of them, e.g. toluylendiamine, increase the solids 
to such an extent that the bile becomes so viscid that it cannot 
flow through the bile-ducts, and being absorbed gives rise to jaun- 
dice. A number of bitters belong to the aromatic series (p. 864). 


Rees, 





* The most powerful stimulants in the preceding list are indicated by ('), the 
loss powerful by (*) and (*). aa 
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It seems not improbable that by further observations many 
aromatic compounds may be arranged in a regular series, ac- 
cording to their action on the solid and liquid constituents of 
the bile. 

Cholagogues.—In making experiments, similar to those of 
Rutherford and Vignal, Schiff observed that the secretion of 
bile was very much greater for a short time immediately after 
the bile-duct was tied, than it was later on; and on further 
investigation he found that this was due to the fact that the liver 
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Fis. 143.—EsTene-HePatie Crue CLATION, 


has a double function ; it not only forms new bile, but re- 
excretes the old bile which has been re-absorbed from the in- 
testine. <A certain quantity of bile 1s lost in the feees, but a 
considerable portion of it seems to be utilised again and again; 
being formed by the liver, poured out into the intestine, re- 
absorbed and again excreted. This circulation of bile between 
the intestine and the liver has been called by Lussana the 
entero-hepatic circulation (Fig. 143). It has been shown that 
the bile which is absorbed from the duodenum does not merely 
act as a stimulus to the liver to cause a greater formation of new 
bile, but is actually re-excreted, by injecting ox-bile, which gives 
Pettenkofer’s reaction, into the duodenum of a guinea-pig, and 
finding that shortly afterwards the bile which issued from the 
rall-duct gave this reaction while the bile normally secreted by 
the guinea-pig does not. 

Not only is bile re-exereted in this manner by the liver, but 
other substances also, such as medicines and poisons, are like- 
wise excreted. The absorption and re-excretion take place with 
great rapidity, for Laffter, in some experiments made under 
Heidenhain’s direction, found that rhubarb injected into the 
duodenum appeared in the bile in less than five minutes. Sub- 
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stances injected into the blood were also excreted by the bile 
with great rapidity, so that sulphindigotate of sodium, introduced 
directly into the circulation in some experiments, began to colour 
the bile blue one minute after its injection. Other substances 
are also absorbed from the intestine and excreted by the liver 
and passed round in the entero-hepatic circulation, just like the 
bile. Curare is one of these, and to this probably is due in a 
great measure the absence of fatal effect from its introduction 
into the stomach. Iron also circulates with the bile, and it is 
probable that the beneficial effect of large doses may be due in 
part to the action of the iron upon the liver. The objection has 
been raised to the employment of large doses that they are useless, 
inasmuch as the whole of the iron which is taken into the mouth 
is again expelled in the feces, but there can be no doubt that 
clinically large doses of iron are sometimes beneficial. Copper 
and manganese also appear in the bile, and it 1s probable that 
lead and all the heavy metals pass chietly out of the body 
by this channel. For the action of the liver on alkaloids see 
. 401. 

: It has been suggested by Lussana that the malarial poison 
also circulates in the entero-hepatic circulation. 

From the fact that bile is re-absorbed from the intestine, it 
is obvious that an hepatic stimulant which simply increases 
the secretion of the bile by the liver, will not of itself act as 
a cholagogue and remove the bile from the body. In order to 
do this, this action must be combined with increased peristaltic 
action of the bowels, which will hurry the bile out and prevent 
its re-absorption. If, in addition to increased peristalsis, we 
have increased secretion from the intestinal mucous membrane, 
so as to wash out the intestine, we shall get the bile still more 
effectually removed from the body. The necessity for sucha 
combination has indeed been long ago shown by clinical ex- 
perience, and the advantages of following a mercurial pill by a 
saline purgative in order to clear it away have long been recog- 
nised. Some hepatic stimulants increase also the peristaltic 
movements and secretions from the intestine—for example, those 
substances which have been already enumerated as cholagogue 
purgatives. 


Alocs. Colocynth. Sulphate of potassium. 

Baptisin. Jalap. Sulphate of sodium. 

Colchicum in large Podophyllin. Phosphate of sodium. 
doses. Rhubarb. Mercury salts. 


In most cases, however, it is advisable to combine hepatic 
and intestinal stimulants in order to cnsure a more complete 
cholagogue effect. Thus calomel as employed in Rutherford’s 
experiments has no stimulant action on the liver, but stimulates 
the intestinal glands; corrosive sublimate, on -the contrary, 
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stimulates the liver powerfully but has a very feeble stimulant 
action on the intestine; a combination of the two stimulates 
both the liver and the intestinal glands. When used in medicine, 
calomel is recognised to be a powerful cholagogue, one of the 
most powerful indeed that we possess, and it is by no means 
impossible that a small portion of it may be converted into 
corrosive sublimate in the intestine, so that we thus get from 
the calomel, when given alone, the combined effects of both 
the mercurial preparations just mentioned. It is more prob- 
able, however, that the cholagogue action of calomel is due to 
its having a peculiar stimulant action on the duodenum and 
ileum, so as to hurry the bile along the intestine and prevent 
its re-absorption. The reason for supposing that this is the case 
rather than that part of it is converted into corrosive sublimate 
and stimulates the liver, is that when given to dogs with a per- 
manent fistula it does not increase the flow of bile, which it would 
probably do if any corrosive sublimate were formed. Another is 
that after the administration of calomel, leucin and tyrosin, 
which are products of pancreatic digestion, are found in the 
stools, and it seems not improbable that their appearance under 
such circumstances is due to their having been hurried along the 
intestine from the duodenum to the anus, and evacuated without 
time being allowed for their absorption or decomposition in the 
intestine. 

Adjuncts to Cholagogues.—The pressure under which bile 
is secreted is very low, so that a very slight obstruction to its 
flow through the common bile-duct is sufficient to cause its 
accumulation in the gall-bladder and gall-ducts, and thus to lead 
to its re-absorption. This is readily observed in cases of catarrh, 
either of the duodenum or of the gall-ducts. In such cases the use 
of ipecacuanha is indicated. This drug has been found clinically 
to be of great service, and it probably acts by lessening the tenacity 
of the mucus in the gall-duct, and thus tends to remove the 
obstruction in front, while at the same time it increases the 
pressure behind, by stimulating the hepatic secretion. The 
movements of the diaphragm have a powerful action in aiding 
the expulsion of bile from the liver; they do this to a certain 
extent in ordinary respiration, but their effect is much greater 
in forced inspiration. Exercise therefore tends to expel bile from 
the liver, and prevent its accumulation in the biliary capillaries, 
but a little brisk exercise as in riding, rowing, climbing, tennis, 
&c., will have in a few minutes a more beneficial action than a 
lazy constitutional walk of a couple of hours. 

The secretion of bile is not only increased, but the pressure 
under which it is secreted is raised by sipping fluids. This is, 
in all probability, due to nervous influence, for it has been shown 
by Kronecker that taking a liquid in numerous small sips will 
for the time completely abolish the inhibitory action of the vagus 
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-on the heart. It is probably in consequence of this fact, that 
Carlsbad water, when taken in numerous sips for an hour or 
more, as at Carlsbad itself, is 80 exceedingly efficacious in hepatic 
-diseases, while sodium sulphate, which is the main constituent of 
the water, was found by Rutherford to have only a very slight 
-action as a stimulant to the liver. 

Uses of Hepatic Stimulants and Cholagogues. — The 
pressure under which the bile is secreted is very small, but the 
blood-pressure also in the portal vein is very low. In consequence 
of this a very slight increase in the tension of the bile within the 
gall-ducts, or diminution of the pressure of blood in the vein, 
causes the bile to be absorbed. It is then carried by the circu- 
lation to various parts of the body and disturbs their functions. 
It lessens the power of the heart and appears to diminish the 
activity of the brain, so that persons suffering from biliousness 
and presenting a slight icteric tinge of the conjunctiva, are apt to 
feel irritable, stupid, and out of sorts generally. Cholagogues 
are useful by removing bile from the body, and thus reheving 
the symptoms above mentioned. It is probable, however, that 
they also in some way improve the portal circulation, and thus 
lessen congestion of the stomach and intestines, as in Beaumont’s 
experiments on Alexis St. Martin (p. 369). 


Hepatic Depressants. 


Purgatives will act as hepatic depressants and lessen the 
secretion of the hver by removing from the intestine the bile 
which would otherwise be re-absorbed, and by hurrying out also 
the food which might yield materials for the seeretion of new 
bie; but some substances, such as calomel, castor-oil, gamboge, 
and magnesium sulphate, were found by Rutherford to depress 
the secretion in cases where the bile-duct was ligatured and the 
animals fasting, so that in all probability the effect of the drugs 
in diminishing the secretion was due to their lowering the blood- 
pressure in the liver. 


Action of Drugs on the Pancreas. 


The pancreatic juice is important in the process of digestion, 
as it has the threefold power of converting starch into sugar, of 
digesting proteids with the formation of peptones, and of splitting 
up and emulsifying fats. 

The process of sceretion in the pancreas is associated with in- 
-ereased blood-supply as in other glands. Its nerves arise from 
the hepatic, splenic, and superior mesentery plexuses, with 
branches from the vagi and splanchnics. Electrical stimulation 
-Of the gland itself will cause secretion, and so will stimulation of 
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the medulla oblongata. It 1s arrested by powerful irritation of 
sensory nerves, such as the central end of the vagus, the crural, 
or sciatic, and by the production of nausea or vomiting. 

The secretion is stimulated by the injection of ether into the 
stomach, and appears to be paralysed by atropine in the same 
way as the secretion of the salivary gland. 

When fibrin is digested with pancreatic juice the solution 
soon begins to swarm with bacteria, and products of decomposi- 
tion occur, among which is indol with a peculiarly disagreeable 
odour. 

When calomel is added to pancreatic juice, it does not impair 
its digestive action upon starch, proteids, or fats, but it arrests 
decomposition, and thus prevents the formation of indol and 
scatol, although leucin and tyrosin, which are normal products 
of pancreatic digestion, are still formed. Salicylic acid has a 
similar action.' 

After the administration of calomel the stools are often of a 
green colour, and this is due to unaltered bile. From the ex- 
periments on biliary fistule already mentioned it is probable that 
this bile in the motians is not due to increased secretion by the 
liver, but to the occurrence of diminished absorption, caused by 
its more rapid passage through the intestine, and possibly also to 
lessened transformation from the effect of the calomel in pre- 
venting its decomposition. 


Anthelmintics. 


These are remedies which kill or expel intestinal worms. 

They have been divided into vermicides, which kill the 
worm, and vermifuges, which expel the worm without neces- 
sarily killing it, e.g. purgatives. 

The chief worms which infest the intestine are tape-worms, 
round-worms, and thread-worms. 

The chief Vermicides are :— 

For Tareav-Worms.—Local injections of alum, iron, lime- 
water, quassia, eucalyptol, sodium chloride, and tannin or sub- 
stances containing it, as catechu, hematoxylon, kino, rhatany. 

For Rounp-Worms.—Santonin, santonica. 

For Tape-Worsus.—Areca nut, filix mas, kamala, kousso, 
pomegranate, pelletierine, turpentine, chloroform. 

As Versmiruces.—Castor-oil, seammony, rhubarb. 

Adjuncts.— Ammonium chloride, common salt and iron, and 
bitter tonics, are useful internally in preventing excessive secre- 
tion of intestinal mucus, which affords a nidus for intestinal 
worms. 


' Zeitechr. f. physiol. Chem., vi. 2. 
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Uses.—They are used to destroy and remove worms present 
in the intestine. In order that the remedies should come into more 
intimate contact with the worms, and thus destroy them more 
easily, it is usual to clear out the intestine by a purgative some 
hours before the administration of the remedy, which is usually 
given on an empty stomach, or with a small quantity of milk. 
After some hours another purgative is given, in order to bring 
the worms away. As much mucus in the intestine forms a nidus 
for the worms, remedies which diminish it tend to prevent their 
occurrence. For this purpose preparations of iron and bitter 
tonics are useful. 
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CHAPTER XIV. 
DRUGS ACTING ON TISSUE-CHANGE. 


Tonics. 


THEsE are remedies which impart permanent strength to the 
body, or its parts. When an individual is loose and limp, and 
feels unfit for work, like a relaxed bowstring, tonics restore his 
energy and strength, and again fit him for work. As their action 
in this respect resembles the effect of tightening a bowstring, 
they have received the name of tonics, which is derived from 
rovos, tension. The feeling of debility may depend on many 
different causes. It may be due to weakness of the muscles, or 
weakness of the nervous system. Again, the nerves and muscles 
may suffer because the circulation is languid and feeble, or 
because the blood which supplies them is deficient in oxygen, or 
in nutritive matter. These deficiencies again may depend on 
deficient nutrition, due to want of appetite, so that too little food 
is consumed, or to an improper or insufficient dict, or to imperfect 
digestion, so that the food is not assimilated. But weakness may 
be also induced by the accumulation of waste-products in the 
body, which interfere with the functional activity of the muscu- 
lar and nervous systems; and these products may accumulate, 
because they are formed in excess in the tissues themselves by 
overwork, or in the intestinal canal from imperfect digestion ; 
or because they may be allowed to pass too readily from the 
intestinal canal into the blood by deficient action of the liver. 

Or their excretion may be defective from the kidneys being 
insufficiently active, or the bowels constipated. 

The mode of action of tonics is so manifold that they have 
been divided into blood tonics or hematinics, vascular tonics, 
gastric tonics, intestinal tonics, and nervine tunics. 

Uses.—In order to ascertain what form of tonic is required, 
it is necessary to determine carefully what part of the organism 
18 in fault. In very many cases the imperfect functional ac- 
tivity in the body generally, which exhibits itself in languor and 
weakness, is due to accumulation of waste-products, and not 
to deficient nutriment. In such cases the plan of loading the 
stomach with food, and giving iron, wine, and beef-tea, simply 
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increases the mischief. If it is found, on examination of the 
urine, that the kidneys are not excreting a sufficient quantity 
of solids, and especially of urea, it is necessary to diminish the 
quantity of food, and especially of animal food, as all, or nearly 
all, the nitrogen taken into the body must be excreted by the 
kidneys. 

In order that no unnecessary work be thrown on the kidneys, 
we must, as far as possible, prevent products of imperfect diges- 
tion from being absorbed from the intestinal canal, and therefore 
the state of the liver must be carefully attended to, and the 
bowels themselves carefully regulated. 

In cases where the debility does not depend upon excessive 
waste-products in the blood and tissues, but upon defective oxida- 
tion due to deficiency of hemoglobin, the patient must be treated 
by hematinics such as iron, cod-liver oil, and phosphate of lime. 
When the digestion is imperfect, gastric or intestinal tonics 
must be used as the case requires. 

Where enfeeblement of the stomach appears to be present, as 

shown by loss of appetite, and such signs of imperfect digestion as 
flatulence or weight and pain after eating, gastric tonics are used. 
Should the muscular coat of the stomach be feeble or inactive, as 
shown by tendency to dilatation and splashing of the contents on 
movement, strychnine 1s especially indicated, and galvanism or 
systematic kneading may be also employed. Where the stomach 
is too debilitated to respond sufficiently to this form of treatment, 
as after long-continued gastric catarrh, or in old age, its work 
must be partly done for it, and then such digestives as hydro- 
chloric acid and pepsin are useful. When the muscular move- 
ments of the intestine are sluggish, as indicated by constipa- 
tion and by a tendency to distension of the bowel with gas, nux 
vomica and belladonna may be given; and when its mucous 
membrane appears to be relaxed and flabby, and secreting too 
profusely, the mineral acids, astringents, and metallic salts may 
be of much service. When the pulse is soft and feeble, and there 
is a tendency to vascular dilatation, either gencral or local, as 
shown by local congestion and cedema of the dependent parts, 
or by drowsiness in the upright position and sleeplessness in the 
recumbent posture, vascular tonics are serviceable. Nerve 
tonics are used where the nervous functions are imperfectly per- 
formed, as shown by dulness, loss of memory, incapacity for 
work, languor, paralysis, or tendency to spasm, as in chorea. 
As the functions of the nervous system depend very greatly upon 
the quality of the blood with which it is supplied, and on the 
rapidity of the circulation, the other tonics frequently require to 
be given in addition to nervine tonics. 
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Hzmatinics. 


Blood-tonics, blood-restoratives, analeptic tonics. — 
These are generally remedies which improve the quality of the 
blood; but the name blood-tonics or hematinics is generally 
applied specially to such remedies as increase the quantity of 
red blood-corpuscles and hemoglobin in the blood. The quality 
of the blood depends upon a number of conditions: upon the 
amount and nature of the food ingested, on the digestion, on the 
formation and excretion of the various products of tissue-change, 
and more especially on the formation and destruction of the red 
blood-corpuscles themselves. 

The red blood-corpuscles are probably formed in the spleen, 
the medulla of bones, the liver, and possibly other parts of the 
body, from leucocytes which lose their nucleus, take up hama- 
globin, and alter their form to that of the red corpuscles. 

The red corpuscles are probably destroyed, at least to a 
great extent, in the liver, and probably also in the spleen. The 
colouring matter of bile contains a quantity of iron, and appears 
to be formed from hemoglobin. 

An abnormal condition of the liver, by leading to excessive 
destruction of blood-corpuscles, may therefore be an important 
cause of anemia. The corpuscles contain albuminous matters 
as well as hemoglobin, and deficiency of albumen in the blood will 
lead to anemia. Thus, in cases of Briyht’s disease, the loss of 
albumen through the kidneys tends to produce anwmia, and this 
must be combated by lessening the loss, if possible, as well as by 
supplying albumen. 

The blood-corpuscles also contain fat, and deficiency of fatty 
food will tend to produce anwmia. Cod-liver oil, on the other 
hand, which is an easily assimilated form of fat, is a powerful 
hematinic. In anemia there is a deficiency of iron in the blood, 
and chalybeate preparations are among the most powerful of all 
hematinics. 

One well-marked disease due to imperfect nutrition is scurvy. 
In it there is not only a deficiency of red blood-corpuscles, but a 
tendency to extravasation. Its pathology is not definitely made 
out, and it has been supposed to be due to a deficiency of salts of 
potassium in the blood, but it is much more likely that it is due 
to increase in the chlorides, and especially chloride of sodium, 
either absolutely or relatively to the carbonates. 

Excess of chloride of sodium causes the blood-corpuscles to- 
pass out of the vessels (p. 63), and potassium salts alone, or beef- 
tea, which contains them, do not cure scurvy; but it is removed 
by fresh vegetables or by lime-juice. 
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Alteratives. 


These are remedies which improve the nutrition of the body 
without exerting any verv perceptible action on individual 
organs. The chief alteratives are :— 


Arsenic. Colchicum. 
Mercury. Gualacum., 
Iodine. Iodides. Stillingia. 
Cod-liver oul. Sangvuinaria. 
Sarsaparilla. Nanthoxylum. 
Sulphur. Mezereum. 
Gold. 


Action.— Healthy nutrition depends (1) upon a proper supply 
of oxygen and nutriment to cach tissue and organ in the body, 
(2) on the proper amount and kind of tissue-change in the vari- 
ous cells; (8) on the proper removal of waste. 

The proper supply of oxygen and of nutriment to the body 
generally will depend upon the state of the respiratory and 
digestive organs; their proper supply to the tissues, as well as 
the removal of waste from them, will depend upon the cireu- 
lation; and the removal of waste from the body generally will 
depend upon the bowels, skin, and kidneys. 

The drugs which act upon the different organs just men- 
tioned are considered under other headings, but the changes 
Which take place in the tissues themselves appear to be effected 
hy drugs which produce no marked corresponding changes in 
fissimilation, circulation, or excretion. It Is uncertain how they 
act: it is possible that they may alter in some way the action of 
enzymes in the body, but it is also possible that they act by re- 
placing the normal constituents of the tissues and forming 
compounds which tend to break up in a different way from those 
which are ordinarily present. 

Thus chloride of sodium and nitrogenous bodies such as albu- 
men are amongst the most important constituents of the body ; 
and we find that among the chief alteratives are substances 
which will replace chlorine, sodium, or nitrogen in many com- 
pounds. Thus we have iodine and iodides, and nitric or nitro- 
hydrochloric acids, which will displace or replace chlorine. We 
have chlorine itself, and chlorides which may alter the proportion 
of chlorides to other salts in the blood and tissues, and thus 
modify the solubility of various constituents of the tissues. We 
have salts of potassium and calcium, which may replace those of 
sodium ; sulphur, and sulphides which may replace oxygen; phos- 
phorus, hypophosphites, antimony and arsenic, which may replace 

‘nitrogen ; mercury and its salts, which may replace calcium. 

Besides these we have organic alteratives, regarding the 

action of which we can at present form no hypothesis unlesa 


até PHARMACOLOGY AND THERAPEUTICS.  [sxor. 1. 


they influence the processes of digestion. Nitro-hydrochloric 
acids, taraxacum, and small doses of mercurials, probably act. 
either by modifying the digestion of food in the duodenum and 
jejunum, or by modifying the changes which it undergoes in the 
liver after absorption. 

The action of drugs upon tissue-change has usually been investigated by 
ascertaining the amount of urea excreted before, during, and after the ad- 
ministration of a drug. Most of the older experiments on this subject are of 
little or no value, as sufficient care was not taken to ensure that the amount 
of nitrogenous food consumed each day during the experiment was exactly 
the same. As all the nitrogen taken in the food reappears in the urine, any 
irregularity in the quantity introduced into the body will cause a correspond- 
ing irregularity in the quantity excreted. After this fact was ascertained, 
the plan adopted by some experimenters was to deprive an animal of food for 
several days, until the excretion of urea due to the gradual destruction of its 
nitrogenous tissues became nearly constant. The plan now adopted is to 
give to a dog or 8 man a quantity of food of a uniform quahty and the 
amount of nitrogen in which is exactly known. The quantity given each day 
is exactly weighed. The same amount of nitrogen is thus introduced into 
the organism every day, and therefore any variations in the amount of nitrogen 
excreted must be due to changes in the organism itself. 

Observations on the excretion of urea only give us a very partial and 
imperfect knowledge of the process of tissue-change, and they ought to be 
combined, as in the experiments of Pettenkofer and Voit, with observations on 
the amount of oxygen absorbed and of carbonic acid given off. Such experi- 
ments as these, although very valuable, are very laborious, and comparatively 
few have hitherto been made.' 


From experiments made with those necessary precautions 
just described it bas been found that free consumption of water 
increases tissue-change very considerably, as is shown by the 
increased excretion of urea. 

Common salt, sulphate of sodium, phosphate of sodium, 
acetate of sodium, borax, nitrate of potassium, chloride of 
ammonium, carbonate of ammonium, and probably all salts 
which pass out in the urine carrying water with them, somewhat 
increase tissue-change and the amount of urea excreted. Fats 
and fatty acids apparently lessen the decomposition of albuminous 
tissues and the excretion of urea, but glycerine has no action of 
this sort. Alcohol in small or moderate doses lessens, in large 
doses increases, tissue-change. Benzoic acid, salicylic acid, and 
benzamide, all increase tissue-change. Contrary to what perhaps 
might have been expected, tea, coffee, and cocoa have no action 
whatever on the excretion of urea.? The experiments which seemed 
to show that they diminished it, appear to have been made without 
the necessary precautions. Morphine slightly diminishes the ex- 
cretion of urea, but its action is much more marked on the con- 
sumption of oxygen and excretion of carbonic acid. These sre 
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‘ A complete account of the whole suovject is given by Voit in Hermann's 
Handb. d. physiol, Band V1. Theil i, This contains also complete references to- 
the literature. 

2 Voit, op. cit, i 
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greatly increased in the stage of excitement, and greatly diminished 
in the stage of quiescence. It would appear that these changes 
are not due to the direct action of the morphine, but only to the 
alterations of muscular activity which follow its administration. 

Quinine lessens tissue-change, iron appears to increase it,. 
mercury also slightly increases it,! while iodine appears to have 
little influence upon the quantity of urea excreted. This fact is 
of itself, I think, sufficient to show that the mere estimation of the 
quantity of urea excreted before and after the administration of 
a drug is quite insufficient to give us any precise information 
regarding its action on tissue-metamorphosis. 

Antimony, arsenic, and phosphorus have a special action on 
tissue-change, and powerfully affect the glandular, nervous, respi- 
ratory, and cutancous systems. In large quantities they affect 
the liver very markedly, producing fatty degeneration ; and this 
also occurs in other tissues. 

This fatty degeneration is due toa twofold action :—l1st, 
increased tissue-metamorphosis ; and 2nd, diminished oxidation. 
In the normal condition albuminous tissues split up as indicated 
below :— 


& ,; Non-nitrogenous & 6 (Carbonic acid, excreted 
pw) 
Albuminous 2 | substances. . e.g. Fat, dc. FE: by lungs. 
tissues Be ee ts 
= | Nitrogenous e.g. Leucin, ae 
= — 


| es excreted by 


substances Tyrosin, dc. / & kidneys. 


In poisoning by antimony, arsenic, and phosphorus, the nitro- 
genous products of tissue-waste appear in much larger quantity 
in the urine than normally, owing to the increased decomposition 
which is going on. They may appear in the urine in the form of 
an excessive quantity of urea, as in cases of phosphorus- poisoning 
in the dog, but in man they may appear in the form of leucin 
and tyrosin. Owing to the diminished oxidation the non-nitro- 
genous substances remain in the body as fat, instead of being 
oxidised and passing out of the body as carbonic acid. 

The exact nature of their effect on the nervous system has 
not been made out. Their action on the skin and epithelial cells 
of the lungs seems to be that of causing fatty degeneration. 

Fatty degeneration of the liver occurs also in poisoning by 
salts of silver. 

Mercury has a peculiar power of breaking up newly deposited 
fibrin and of causing disorganisation of syphilitic deposits. Iodine, 
iodides, and probably also chlorides, appear to act on the lymph- 
atic system and promote absorption: their action is specially 
well-marked in cases of glandular enlargement. 

Uses.—In general malnutrition without definite symptoms, 
mercurials, taraxacum, and nitro-hydrochloric acid are used and 





? Boeck, quoted by Voit, op. cit. 
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are especially indicated where the liver is suspected to be in fault, 
as where there are symptoms of biliousness, and also where oxalates 
and urates are found abundantly in the urine. 

In gout, salts of potassium and colchicum are used. Phos- 
phorus and arsenic are employed in nervous debility: and they, 
as well as antimony, are serviceable in neuralgia, chorea, and 
other nervous diseases. 

In diseases of the skin, arsenic is chiefly employed. 

In diseases of the respiratory organs, antimony is very ser- 
viceable when the attack is acute; and arsenic is most valuable 
in some chronic conditions, especially in chronic consolidation, 
where it probably acts by producing fatty degeneration and soften- 
ing of the effusion, so that it is either absorbed or expectorated. 

Mercury is employed specially to break up deposits of lymph 
and to prevent adhesions, as in iritis and pericarditis ; and is also 
used and is most serviceable in the treatment of syphilis. It is 
most generally employed in the secondary stage of this disease : 
in the third stage it is either given along with, or entirely replaced 
by the use of, iodides. 


Antipyretics, Febrifuges. 


These are remedies which reduce the temperature of the 
body in fever. They act much more powerfully when the tem- 
perature is abnormally high than when it is normal. 

The constant temperature of warm-blooded animals depends 
upon the maintenance of a proper balance between the amount 
of heat generated in the body, chiefly by oxidation, and the 
amount given off to the surrounding medium—air or water. The 
heat 1s chiefly generated in the muscles and glands. It is chictly 
given off by the skin, although some is also lost by the lungs, ete. 

A little heat, but not much, may be given off by radiation 
alone. The power of dry air to take up heat is very slight, and 
so the skin is not much cooled, and very little sensation of cold 
is felt at temperatures much below 0° if the air is both still and 
dry. If the air be moist its capacity for heat is much greater, 
and the loss of heat from the skin being much more rapid, a per- 
son may actually feel the weather colder at 4° F. than at~—40° F., 
the air being still in both cases. If air, either dry or moist, is in 
motion, so that fresh portions of it come successively into contact 
with the skin, the loss of heat is much more rapid, and a little 
wind will render even dry air unbearably cold at a temperature 
which would be quite supportable if the air were still. 

Loss of heat occurs more readily in small animals than in 
large. This is represented diagrammatically in Fig. 144. 

It is to be observed that during sleep the action of the vaso- 
motor centre is less, the vessels of the surface dilate, and loss of 
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heat, with danger of consequent chill, takes place more rapidly. 
For the effects of local chill to the surface, the results of Ross- 
bach’s experiments may be consulted (p. 251). 


i. | 
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Frio. 144 -- Diagram to show that loss of heat occurs more readily in smal! animals than in large. 
The un-hailed part Ina and 6 represents the surface through which beat fs lost; the black part 
shows the heat-producing part of the body. These are shown separately in a! and 0, from 
whieh it fs evident that in the small animal the heat-produciny area is about the same size as, 
while tn the large animal it is double the size, of the heat-dispersing area, 


But heat may be generated in muscles and glands apart from 
the circulation in them, and Sachs and Aronsohn have shown 
that a centre regulating the production of heat is situated in the 


Cardiac muscle - 


Vessels of surface ._. 


Liver 0] -- Vessels of surface. 


Muscles of abdominal wal) 








Intestine -- —O Se 2020 so cao Muscles of back, 


Muscles of limbs, 


Fig. 148.— Diagram to illustrate the action of alterations in the circulation of the surface of the 
body and the internal organs and musclea upon temperature. In this figure the superficial 
veasely ure represented as contracted, and there is therefore nut only less loss of heat, but the 
blood being driven to the internal organs and muscles, the circulation in them is lacreased and 
the production of heat augmented. The parts where hent is produced are the dark, the dark. 
nessa being in proportion to the greater production, The parts where heat is retained without 
much being formed, e.g. the blood, are moderately shade:l Those where heat ts lost are left 


white. In the futestine heat is both formed and lost (p. 418), and so the intestines are partly 
dark aud partly light. 


neighbourhood of the corpora striata.' It is probable that the 
temperature may be affected by drugs acting on the nervous 
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system apart from the circulation and also by drugs which affect 
the tissues themselves (p. 58 et seq.).! 

The circulation exercises a very important influence upon (1) 
the amount of heat lost from the surface and (2) the amount of 
heat produced in the interna] organs and muscles. This is 
represented diagrammatically in Figs. 145 and 146. 






Cardiac muscle --~-~— 77 


& 


Vessels of surface -———- 3 Lat ae 






anaes Muscles of back, 
Intestine - 


eae: a> 


‘Muscles of limbs. 


Fig. 146.—Diagram to illustrate the action of alterations in the circulation of the surface of the 
body and the internal organs and muscles upon the temperature. Inthe diagram the cutaneous 
vessels are represeuted as dilated, and thus not only is more heat lost from the surface, but, 
blood being withdrawn from the interna! urgans and muscles, the circulation in them 1s lessened 
and less heat produced, 


The vessels of the skin form a cooling apparatus (p. 440), 
while heat is generated in the muscles, voluntary and involuntary, 
and in glands, e.g. the intestine and liver. The intestine is, 
however, only protected by the thin abdominal walls from the 
cooling action of the external air, and so it may act either in 
cooling or warming the body, according to circumstances. 

When the vessels of the surface are dilated, the blood not 
only courses freely through them and becomes cooled, but, being 
withdrawn from the muscles and glands, there is less heat pro- 
duced. The reverse is the case when the cutaneous vessels are 
contracted. The condition of the vessels depends on the action 
of the vaso-motor centre, and drugs acting upon it may ercatly 
modify the temperature. 

Antipyretics may be divided into two great classes: those 
which lessen the production of heat, and those which increase 
the loss of heat; and these again may be subdivided as shown 
in the following table :— 


> Umbach, Archiv f. exp. Path. u. Pharm. 1886, xxi. 
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Quinine, 
Cinchonine, 
Quinidine. 
Cinchonidine. 
Berberin. 
Benzoic acid. 
Carbolic acid. 
Picric acid. 
Salicylic acid. 
Salicylate of sodium. 
a quinine, 
ss methyl. 
(oil of winter-green). 
Salicin. 
Kairin. 
Camphor, 
Eucalyptol. 
Lessen production of | Pee ieee entialoite: 
heat Alcohol. 


fActing on tissue-change . 


( Antimony salts. 
Aconite. 


1 
cusenty Bia 
Colchicum, 
Acting on the etreale Thallin. 
MS HON nc vaso suoecased 


Wet cupping. 
Leeches, 

| Locally Dry cupping. 
Blisters, 


Poultices. 


pyretics and increasing radiation ........ Nitrous evnes. 


Antipyrin,' thallin. 


By increasing the loss) _ _—~S=-( Autimonial prepara- 
Inerease loss of heat .._j 


1d bath. 
Cold affusion. 
Cold sponging. 
By abstracting heat from the body d Wet pack. 
Ice to the surface, 
Ice-bags to the neck, 
Cold drinks, 


.Cold enemata, 
} Mode of action uncer- ( Purgatives. 


Re Ss eee ee er Venesection. 


The mode of action of those which affect the blood and 
tissues themselves has already been considered tolerably fully 
under the head of ‘Oxidation of Protoplasm’ (p. 67). They 
appear simply to diminish the temperature by lessening oxi- 
dation. The mode of action of antipyretics which produce 
their effect, through the circulation, has not been investigated 
in detail with satisfactory exactitude, but it is supposed that by 
lessening the rapidity of the circulation through those parts of 
the body in which the increased tissue-change is taking place, 
the temperature is reduced. 

Blisters will have this effect locally by causing contraction of 
the vessels in the inflamed part, as already described under the 
head of Counter-Irritants (p. 348). 

Antipyretics, which increase the loss of heat, may do so (1) 
by causing greater dilatation of the vessels of the skin, and thus 





1 Bettelheim, ‘ Ueber das Antipyrin,’ Wien. med. Jahrbicher, 1885. 
BE2 
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allowing a quicker radiation of heat from the body; (2) by aug- 
menting the secretion of sweat: and thus carrying off heat by 
means of evaporation (see Diaphoretics, p. 440) ; or (8) they may 
actually remove warmth from the body, as cold baths, cold 
affusion, cold sponging, wet packing, cold enemata, or ice to the 
surface. 

Uses.— Antipyretics are used to lower the temperature when 
it has risen above the normal, whatever be the cause. A high 
temperature may be produced simply by prolonged exposure to 
heat. This exposure and the rise in temperature it occasions, 
seems to induce increased tissue-change, and this increase of the 
tissue-change will keep up a febrile temperature, even after the 
external temperature has fallen. Such thermal fever is found in 
warm climates, and in it quinine injected subcutaneously seems 
to be very efficient. 

A high temperature may also occur from specific fevers, as 
typhus, typhoid, scarlet fever, measles, and acute rheumatism. 
The most rapid and powerful antipyretic in such cases is the 
application of cold by bathing, or sponging; and probably next 
in efficiency come large doses of quinine or salicylate of sodium. 
In typhoid fever, salicylate of sodium does not seem to act so 
rapidly as it does in acute rheumatism. 

Venesection, though formerly the antipyretic which was 
‘chiefly relied upon, has now fallen to a great extent out of use— 
probably from its having been very much abused. 

In persons suffering from acute inflammation of the lungs or 
bronchi, where the amount of lung-tissue which remains sound 
is insufficient to aérate the whole mass of blood, and the patient 
is becoming livid, small bleedings are serviceable; they not only 
relieve the breathing, but lessen delirium which may be present. 

Venesection lowers the temperature for a short time, but it 
goon rises again in many cases, so that bleeding alone is by no 
means a powerful antipyretic,' unless the.quantity of blood ab- 
stracted be so great as probably to injure the patient seriously ; 
yet in combination with other antipyretics it may sometimes be 
of very great service. 

Local bleeding by leeches or by wet cupping sometimes 
gives very great relief, lessening both local inflammation and the 
general symptomatic fever consequent upon it, in pneumonia, 
pleurisy, pericarditis, peritonitis, &c. In such cases blisters 
may be used to diminish the local inflammation, and thus aid 
the action of other antipyretics. 

Vascular antipyretics, such as aconite and digitalis, also 
seem to be of more service in symptomatic fever than they are 
in specific fevers. 


1 Wunderlich’s Medical Thermomeiry, pp. 118, 134, 378, New Sydenham 
Society’s edition. 
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Purgatives take an intermediate place between antipyretics 
which lessen the production of heat by acting on the tissues, and 
those which act on the circulation. They diminish the force of 
the circulation, and may in this way lessen the production of 
heat. But it is not impossible also, although this is a point 
on which we have not sufficient information, that they may do 
so by removing from the body substances whose effect when 
present in the circulation or tissues would be to maintain the 
high temperature. 

Amongst antipyretics which increase the loss of heat we have: 
first, alcohol, which is included also in the former list of those 
which lessen the production of heat, for it appears to act in both 
ways, both diminishing oxidation and also increasing the loss of 
heat. It does this by dilating the vessels of the skin and allow- 
ing free radiation from the surface, and also by the cooling effect 
-of evaporation of the sweat, although its action as a sudorific is 
not very marked. Antipyrin seems to act in a similar manner. 

We have also the whole class of sudorifics (p. 440). One of 
the most useful of these in checking a febrile condition just at 
its outset is a dose of compound ipecacuanha powder, or Dover’s 
powder, which has now, to a great extent, taken the place of the 
older remedy having a somewhat similar action, viz. antimonial 
powder, or James’s powder. 

Another mixture in great favour is acetate of ammonium and 
spirit of nitrous ether. The most powerful, however, of all 
remedies which increase the loss of heat is the application of 
cold water or ice. The mode of applying these is discussed at 
page 464. 
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CHAPTER XV. 
ACTION OF DRUGS ON EXCRETION. 


ACTION OF DRUGS ON THE KIDNEYS. 


Tue kidney has a twofold office. It has (1) to regulate the 
amount of water in the body under various conditions; (2) to- 
remove the products of tissue-waste. These products must be- 
removed in a state of solution from the part of the kidney where 
they are excreted, and yet sometimes provision must be made 
for the water, by which they are washed out, being retained in 
the body. The urine in mammals and amphibia is liquid; in 
birds and reptiles it is semi-fluid or solid, yet the solid con- 
stituents are removed in solution from the urinary tubules, and 
the water in which they are dissolved is afterwards absorbed. 
We may say then that the kidney has not only a twofold, but 
a threefold action:—I1st, the excretion of waste-products ; 
2ndly, a provision for the removal of excessive water; and 
8rdly, an arrangement for the retention of water in the body,. 
py its re-absorption after it has washed out the waste-products. 
On looking at the kidney we find three structures which seem to 
be connected with these three functions, viz.: (1) convoluted 
tubules with epithelial cells, which in all probability are the 
chief structures for excreting waste-products; (2) the Malpighian 
corpuscles for excreting water along with some solids, and (8) 
usually one or more constrictions in the tubule which may serve 
the purpose of preventing too rapid exit of the water, and thus 
allow time for its re-absorption in cases where its retention is 
desirable, as for example on a hot day and when the supply of 
drinking-water is very limited. 

The process of secretion in the kidney was regarded by 
Bowman as consisting of the filtration of water from the vessels 
of the glomeruli into the tubules, and the excretion of waste- 
products by the epithelium lining the tubules. Ludwig, however, 
came to look upon it rather as a process of filtration and re- 
absorption ; a dilute solution of urea and salt being, according to 
him, poured out from the Malpighian corpuscles and gradually 
concentrated by the absorption of water in its passage along the 
tubules. This theory had so many facts in its favour that it was 
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for a good while exclusively adopted, but latterly Heidenhain, in 
an admirable series of experiments, has shown that such sub- 
stances as indigo are certainly excreted by the epithelium of 
the tubules. At the same time Hiifner has shown, by a com- 
parison of the structure of the kidney in fishes, frogs, tortoises, 
birds, and mammals, that the form of the tubules closely 
agrees with that required for the re-absorption of water in each 
case. Fishes have a low blood-pressure, and so the resistance 
in the kidney requires to be small in order to allow of the secre- 
tion of urine. Living as they do in water, they do not require 
any apparatus for its retention in the body. In them therefore 





Fig. 147.—Diagram showing the form of the urinary tubules in different classes of animals, after 
Alifner. 1. Fish. 2. Frog. 3. Tortoise, 4. Bird. 5. Mammal. The letters have the same 
signification in each, a, Capsule of the glomerulus. 6. Convoluted tubule. ¢. Loop. d@. Col- 
lecting tubule, uw in 2 indicates the transverse section of the ureter. 


the tubule is short and wide, and destitute of any constriction 
which would retard the outflow of the fluid. In frogs there must 
be ample provision for the retention of water in the body, as 
evaporation takes place freely from their skin. In them we find, 
as we might expect, that the tubule, and especially the contracted 
part of it, is very long. In tortoises no evaporation from the 
skin can ‘take place, and in them the contracted part of the 
tubule is short. This renders it probable that, while the ideas 
advanced by Bowman and supported by Heidenhain are in the 
main true, the reabsorption of water on which Ludwig lays so 
much stress is also an important factor in the secretion 2 urine 
under different circumstances. 

But it is not only rendered probable by the facts of sonar: 
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tive anatomy ; it appears to be proved by direct experiment. 
Ribbert! has extirpated the medullary substance of the kidney 
in the rabbit while leaving the cortical substance. He has thus 
succeeded in collecting the urine as it is excreted by the Mal- 
pighian corpuscles before it has passed through Henle’s loops, 
and has found that the urine secreted by the cortical substance 
alone is much more watery than that which is secreted by the 
entire kidney—a fact which appears conclusively to prove that 
water is actually re-absorbed, and the urine rendered more con- 
centrated, during its passage through the tubules of the medul- 
lary substance. 

In the frog and triton the arrangement of the kidney is such 
as to allow of a much more complete investigation of the different 
factors in secretion, than in mammals, because in amphibia, the 
glomeruli which separate the water and the tubules which ex- 
crete the solids, receive their blood-supply to a great extent in- 
dependently. The glomeruli are supplied by branches of the 
renal artery. The tubules are supplied by a vein which proceeds 
from the posterior extremities and, entering the kidney, breaks 
up into acapillary plexus bearing a somewhat similar relation to 
the renal tubules as that which the portal vein does to the lobules 
of the liver. It is therefore called the portal vein of the kidney. 

The arterial circulation in the glomeruli and the venous 
portal circulation round the tubules are not entirely distinct, for 
the efferent arteries of the glomeruli unite with the portal capul- 
laries, and, moreover, arterial twigs also pass directly from the 
renal artery into the capillary venous plexus (vide Fig. 148). 
The two systems are so far distinct that Nussbaum has been « 
able to ascertain with considerable exactitude the part played by 
each in secretion, although. Adami? has shown that the com- 
munication is freer than Nussbaum supposed. By ligaturing 
the renal artery Nussbaum destroyed the functional activity of 
the glomeruli, and by ligaturing the portal vein of the kidney 
he destroyed that of the tubules. By injecting a substance into 
the circulation after ligature either of the artery or the vein, and 
observing whether it is excreted or not, he determines whether it 
is excreted by the glomeruli or by the tubules. In this way he 
finds that sugar, peptones, and albumen pass out through the 
glomeruli exclusively, for they are not excreted when the renal 
arteries are tied. Albumen, however, only passes out through 
the glomeruli when an abnormal change has already occurred in 
the vascular wall ; as, for example, after the circulation has been 
arrested for a while by ligature of the renal artery. Indigo- 
carmine, when injected after ligature of the renal arteries, passes 
into the epithelium of the tubules, but it does not give rise to 
any secretion of water, so that the bladder is found empty. 


' Ribbert, Virchow’s Archiv, July 1888, p. 189. 
* Adami, Journ. of Phys., vol. vi. 1885. 
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Urea, on the contrary, 1s not only excreted by the tubules after 
ligature of the renal artery, but carries with it, in the process of 
secretion, from the venous plexus, a considerable quantity of 
water, so that the bladder becomes es filled. - 


Branch of renal artery 


Afferent artery to the glomerulus-------~---~ -- ------- 





Connecting branch . eetoreesorrste se Epo: 
Artery passing directly to the Pre! a | és 
plexus (corresponding to one ey” see Ai 
of the arteris rects) ........ if g op x --- Abdominal! vein. 
‘Glomerulus with efferent artery .. ---4 gf cite oP (a -~-Small branch connecting the 
j efferent artery from the glome- 
EOF is : rulus directly with the abdo- 
Union of arterial and sea a: Tay P iy minal vein. 


branches to form the plexus i S 


Portal vein of the kidney ........ ---- > 


Urinary tubule .....cceeeeeeee te yl 
i= 


Fig. 148.—Diagram of the circulation in the kidney of the newt. Modified from Nussbaum. 


The excretion of water, therefore, takes place in a double 
manner: it passes out through the glomeruli when the renal 
arteries are free, and it passes out from the venous plexus along 
with urea, even although the renal arteries are tied. 





Fic. 149.—Diagrammatic sketch of the blood-vessels in a mammalian kidney. O is an artery 
ascending into the cortical subatance of the kidney; p 1s a branch from it which divides into 
two branches, q and ?. g breaks up at once intoa number of twigs. / is the afferent artery 
to a glomerulus, S, of the lowest row. ¢ is the efferent vessel of the glomerulus, It divides 
into two branches, one of which, u, ascends towards the cortex, whilst the other, v, descends 
towards the medulla. (From Schweigger-Seidel, Jie Nwren, Halle, 1865.) 


In the kidneys of the higher animals (Fig. 149) and of man the 
glomeruli and the tubules do not receive blood from two entirely 
different sources; but there is an arrangement somewhat similar, 
for the plexus surrounding the tubules does not receive blood 
only from the efferent vessels of the Malpighian corpuscles, but 
gets it also directly from the renal arteries. There are three 
channels by which the blood may pass from the renal arteries 
into the venous plexus without going through the glomeruli. 
The first is the inosculation which takes place between the 
terminal twigs of the renal artery and the venous plexus on the 
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surface of the kidney directly under the capsule.' The second 
channel is formed by small branches given off directly by the 
interlobular arteries or by the afferent arteries before they reach 
the glomeruli. The former of these may be regarded as corre- 





Fic. 150,—Diagram of the tubules and vascular supply of the kidney. On the left isatubule alone > 
in the middle is a tubule along with the blood-vessels; on the right are blood-vessels only, 
sponding to the artery which passes directly to the plexus in the 
newt, and the latter to the branch connecting it with the afferent 
artery (Fig. 148). These arterial twigs are found not only near 
the surface of the kidney, but also in the deeper layers of the 
cortical substance.? The third and most important channel is. 
afforded by the arteris rect, which spring from the branches 
of the renal artery at the boundary between the cortical and 
medullary substance and pass into the medulla, where they 
form a plexus with elongated meshes surrounding Henle’s loops 
and the collecting tubules. Near their origin the arteris recte 





1 Ludwig, Handwdrterbuch d. Physiol., v. R. Wagner, Bd. 2. 
* Schweigger-Seidel, Die Nieren, p. 67; Heidenhain, Hermann’s Handbuch d. 
Physwologie, vol. y., Th. 1, p. 293. 
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inosculate with the venous plexus surrounding the convoluted 
tubules (Fig. 150). 

Through these three channels it is possible for blood to reach 
the secreting structures of the kidney and there get rid of urea, 
salts, &c., without losing water by its passage through the 
glomeruli. On the other hand, if these vessels contract, while 
the size of the renal artery and the pressure of the blood within 
it remain unaltered, more blood will be forced into the Mal- 
pighian corpuscles, and thus the quantity of water excreted will be 
increased. At the same time the contraction of the arteries rectz 
will probably diminish absorption from the tubules, and thus the 
quantity of water excreted will be increased in a twofold manner. 

Circumstances Modifying the Secretion of Urine.—The 
experiments of Ludwig and his pupils have shown that the 
amount of urine secreted depends very closely upon the pressure 
of blood in the Malpighian corpuscles, or, to put it more exactly, 
on the difference of pressure between the blood in these cor- 
puscles and the pressure within the tubules. For if the ureter 
be tied so that the pressure of urine in the tubules is increased, 
the secretion is greatly diminished, and even arrested, even 
though the pressure of blood in the renal artery be high. 

A somewhat similar effect to that of ligature of the ureter is 
produced by ligature of the renal vein, for the blood accumulating 
in the venous plexus surrounding the tubules compresses them 
so as to prevent the flow of urine through them. A similar con- 
dition may occur from cardiac or pulmonary disease obstructing 
the venous circulation. 

But unless under exceptional circumstances which alter the 
pressure within the tubules, such as compression of the tubules 
by congestion of the venous plexus, as in cardiac disease, im- 
paction of a calculus in the ureter, or pressure on the ureters by 
dropsical accumulations or tumours, the rapidity of the secretion 
of urine depends on two factors: (1) arterial pressure in the 
glomeruli; and (2) the composition of the blood. 

The pressure of blood in the glomeruli may be raised + 

(1) By increase of the arterial tension generally. 
(2) By increased tension locally. 

Such a general increase may be brought about by greater 
action of the heart, or by contraction of the blood-vessels in 
other vascular areas, such as the intestines, muscles or skin, by 
nervous stimulation, exposure to cold, or the action of drugs. 

The pressure may be increased locally by dilatation of the 
renal arteries, e.g. from section of the vaso-motor nerves, or 
possibly stimulation of vaso-dilating nerves. 

In addition to such increase of pressure in the glomeruli by 
increase of blood-supply to them, we must not, however, forget 
the possibility of increased pressure in them by contraction of 
the efferent vessels leading from them, as well as of those 
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arterial twigs (arteri# rect) which passé directly to the venous 
plexus surrounding the tubules, and which form no inconsider- 
able part of the vascular supply of the kidney. 

Alterations in the size of the renal vessels were formerly 
ascertained simply by exposing the kidney and observing its 
colour, contraction of the arteries being associated with paleness, 
and dilatation with redness of the organ. A much more exact 
method has been introduced by Roy, who encloses the kidney in 
a capsule filled with oil and connected with a registering appa- 
ratus. When the vessels dilate, the kidney increases in size, 
and diminishes when they contract, so that the alterations can 
‘be readily recorded on the same revolving cylinder on which the 
general blood-pressure 1s registered by the manometer. 

The pressure of blood in the glomeruli may be diminished 
generally : 

(1) By failure of the heart’s action; or 
(2) By dilatation of the vessels of large areas, as the 
intestines, muscles, or skin. 

The pressure of blood in the glomeruli may be diminished 
locally by contraction of the renal arteries, or of the afferent 
branches to the glomeruli. 

The heart’s action may fail from many causes, which have 
already been discussed more particularly. 

Dilatation of the vessels in the skin, intestines, &c., may be 
caused by exposure to warmth, by the action of drugs, or by 
‘paralysis due to nervous injury. 

Section of the splanchnics or of the spinal cord causes para- 
lysis of the renal arteries, and ought, therefore, to increase the 
secretion of urine. This does occur, though not invariably, when 
‘the splanchnics are divided; but section of the spinal cord, by 
paralysing the intestinal and other vessels, lowers the blood- 
pressure so much that the supply of blood to the kidney is not 
only much below the normal, but is so small that the secretion 
of urine is generally almost completely arrested. 

The nerves of the kidney consist of a number of small 
branches running along the renal artery and containing a 
number of ganglia. When these nerves are cut the vessels of 
the kidney dilate; when they are stimulated the vessels con- 
tract. A number of those fibres pass to the kidney from the 
spinal cord through the splanchnics, so that when the splanch- 
nics are cut the vessels of the kidney usually dilate, and when 
they are irritated they contract. 

' The whole of the nerves, however, do not pass through the 
splanchnies, for stimulation of a sensory nerve, of the medulla 
oblongata, or of the spinal cord in the neck, will cause contrac- 
tion of the renal vessels after both splanchnics have been cut, 
and section of the splanchnics does not always cause the renal 
vessels to dilate. 
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The nervous centre for the renal arteries is probably, like 
the chief vaso-motor centre for the body generally, in the medulla 
oblongata ; but in all probability there are also subsidiary centres 
in the spinal cord and in the solar and mesenteric plexuses. 

The reason for supposing these latter centres to exist 1s, that 
stimulation of the peripheral end of the splanchnic, divided at 
its passage through the diaphragm, causes contraction of both 
kidneys, and the vessels of the kidney of the side opposite to the 
stimulated nerve commence to contract later than those on the 
saine side. A delay like this in the action of the stimulus indicates 
that it has not acted directly, but through the medium of ganglia. 

When the splanchnics are divided the vessels of the kidney 
sometimes dilate and the kidney increases in size; a profuse 
secretion of urine may take place, which quickly increases to a 
maximum and remains for a considerable time. This, however, 
is not a constant effect, and not unfrequently the vessels do not 
dilate, and the kidney, instead of increasing, diminishes in size. 
This is what to a certain extent might be expected, inasmuch as 
a section of the splanchnics causes dilatation of the intestinal 
vessels and lowers the blood-pressure, and thus diminishes the 
supply of blood to the kidney. 

When a puncture is made in the medulla oblongata in the 
floor of the fourth ventricle, profuse secretion also occurs, but 
this differs from that caused by section of the splanchnics, in 
being preceded by a slight diminution, by rising rapidly to a maxi- 
mum and then rapidly falling. These characters seem to show 
that it is due to irritation of some vaso-dilating mechanisn,! 
rather than to any paralysis. 

Stimulation of the vaso-motor centre in the medulla oblon- 
gata by venous blood, or by drugs such as strychnine or digitalis, 
has a twofold action on the kidney, for it tends to cause con- 
traction not only in the vessels of the kidney, but in those of 
other parts of the body. The effect upon the kidney is thus a 
complicated one, for the contraction of the intestinal and other 
vessels by raising the blood-pressure tends to drive blood into the 
kidneys, at the same time that the contraction of the renal 
arteries tends to keep it out. When the renal nerves are cut, the 
renal vessels no longer oppose the entrance of blood, and there- 
fore the renal vessels dilate very greatly when the vaso-motor 
centre is stimulated ; but when the renal nerves are intact the 
result is a varying one, for sometimes contraction of the renal 
vessels may be so great as to prevent the entrance of blood into 
the kidney, however high the general blood-pressure may rise ; 
at other times the general high blood-pressure may be able to 
dilate the renal arteries in spite of any resistance they may offer. 
These different conditions may occur subsequently to one another ; 
and this stimulation of the vaso-motor centre may cause contrac- 


1 Heidenhain, Hermann’s Handbuch der Physiologie, vol. v. Th. 1, p. 366. 
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tion of the renal vessels, succeeded by dilatation, or vice versd. 
Thus Mr. Power and I found that on injecting digitalis into the 
circulation of a dog, the blood-pressure rose, but the secretion of 
urine was either greatly diminished or ceased altogether. Here 
it is evident that the renal vessels had contracted so much as to 
prevent the circulation through the kidney, notwithstanding the 





Urine in minims 
per 10 minutes 


pees in 
. of mercury. 


Blood 
min, 0 


Fa. 151,.—Curves showing the effect of erythrophicenm upon the blood-pressure and secretion of 
urine, From Phi. Trans., vol. clxvii. 

rise which had taken place in the blood-pressure. After a while 
the blood-pressure began to fall, and then the secretion of urine 
rose much above its normal, showing that the general biood- 
pressure was then able again to drive the blood into the kidneys.' 

Similar observations were made by Mr. Pye and myself with 
regard toerythrophleum ; and the accompanying curves (Fig. 151) 
show well the result upon the urine of the mutual action of the rise 
in blood-pressure and the contraction of the renal arteries upon 
the secretion of urine. It will be noticed that at first the blood- 
pressure rises more quickly than the secretion of urine, the cir- 
culation through the kidney appearing to be opposed by the renal 
arteries. This opposition is then overcome, and the secretion of 
the urine rises more quickly than the general blood-pressure. 
The renal vesseis again appear to contract, so that the urine 
diminishes while the blood-pressure rises still further. We have 
then oscillations due first to one factor and then to the other 
being predominant ; and then, when the blood-pressure rises to 
its maximum, we find that the urine is at its minimum, the 
secretion of urine again rising as the blood-pressure falls. 

A good deal of discussion has arisen regarding the mode of 
action of digitalis, and it has been stated by many to act as a 
diuretic only in cases of heart disease, and to have no diuretic 


? Royal Soctety’s Proceedings, No. 153, 1874. 
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action in health. In my own experiments, however, I found 
that it acted as a very marked diureticeven in health, and the 
explanation of this discrepancy may possibly be that in my own 
case the blood-pressure was low, whereas in the others it was 
probably much higher; but I am uncertain regarding the true 
explanation, though I am certain of the fact. 

By causing increased secretion of water through the kidneys 
diuretics may increase the concentration of the blood and thus 
produce thirst, or cause absorption of water from the intercellular 
tissue or serous cavities in dropsies. In my own experiments on 
digitalis I weighed all my food and measured all my drink for 
nearly six months, taking exactly the same quantity every day. 
After producing profuse diuresis by a large dose of digitaline 
(sixty milligrammes in two days), such thirst ensued that I was 
forced to take a quantity of water to allay it.' 

Mode of Action of Diuretics.—From what has already been 
said, it is evident that diuretics may act in several ways. They 
may act: 

A, on the circulation in the kidney, raising the pressure 


Afferent vessels. (?) Dilated by nitrous 


ether, potassium nitrite ........eeeeee aaneaneiaieeeenenaa 


one wasecorswe 


Efferent vessels. (?) Contracted by digi- ( 
talis, strychnine, erythrophiceum,squill |g 





Tubules, (?) Stimulated by urca and po- 
tassium nitrite, acetate, &c., and other | 777"> 
saline diuretics,’ caffeine, turpentine, { .../ ~~; y 
cantharidin(?) Paralysed by curare (7) bi 


Fig. 152,—Diagram to show the parts of the secreting apparatus of the kidney which are probably 
affected by different diuretics. 


in the glomeruli—(1) locally, (a) by contracting the efferent 
vessels, or the arterial twigs which pass directly to the capillary 
plexus; (0) by causing dilatation of the renal arteries, and thus 
increasing the supply of blood to the kidney. This they may do 
also in more ways than one, for they may either paralyse the 
vaso-motor nerves of the kidney, or act on vaso-dilating mechan- 
isms. (2) they may raise the blood-pressure generally by causing 
the contraction of vessels in other parts of the body. 

B. Other diuretics may act on the secreting cells of the 
tubules, and may increase both the amount of water and the 
nmount of solids excreted by them. 





' The experiments were made in 1655, and published in part in my thesis on 
Digitalis, with some Observations on Urine. London; Churchill & Co., 1868. 
4 Munk, Central. f. d. med. Wiss., No. 27, 1886. 
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Calomel in continued doses acts as a powerful diuretic,’ pos- 
sibly by increasing the amount of urea in the blood, and thus. 
increasing the amount of urine.? 

Diuretics have already been classified as stimulating and 
sedative ; and the sedative class agrees very closely with the one 
which we have just indicated as acting on the kidney through 
the circulation. 

From what has been said of the action of diuretics it is 
evident that we may hope to do much more by combining them 
than by using them singly. Thus we see that digitalis instead 
of acting as a diuretic may completely arrest the renal circula- 
tion and stop the secretion altogether. If, however, we can 
combine it with something which will produce dilatation of the 
renal vessels, while the general blood-pressure remains high, we 
shall greatly increase the circulation through the kidney, and 
obtain the desired result. Experiments in regard to this were 
made by Grutzner with nitrite of sodium. He found that this 
substance increased the secretion of urine when the blood-pres- 
sure was reduced to a minimum by curare; and he found that 
it also had this effect when the blood-pressure was raised by 
imperfect respiration. When the vaso-motor centre was greatly 
stimulated, however, by allowing the blood to become very venous, 
the nitrite of sodium no longer produced any increase of secretion. 

Caffeine, again, has an action on the kidney similar to that 
of physostigmine on the salivary glands (p. 358). Thus, by 
affecting the vaso-motor centre, it not only produces contraction 
of the vessels generally, including those of the kidney,’ but sti- 
mulates the secreting cells.‘ The contraction of the vessels may 
counteract this stimulating action, so that no urine is secreted as 
in the case of digitalis (p. 430), but when the renal nerves are 
divided a copious secretion of urine takes place. 


Diuretics. 
Refrigerant Diuretics. 
Water in large quantities. Potassium salts, especially the 
Carbonic acid (aérated waters), Acetate. Citrate. 
Sodium salts, e.g. common Bitartrate. Nitrate. 
salt. - Chlorate. 
Hydragogue Diuretics. 
Adonis Vernalis. Erythrophleum. 
Broom. Nitrous ether. 
Caffeine. Squill. 
Colchicum. Strophanthus. 


Digitalis. 


' Jendrassik, Deutsch Archiv f. klin. Med., xxxviii. p. 499. 

* Locke, Practitioner, xxxvii. p. 170. 

* Riegel, Verhandl. d. ITI. Congress f. inner. Med., 1884. 

* Von Schroeder, Central. f. d. med. Wiss., 1886, p. 465; Langgard, ibid. p. 513. 
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Stimulant Diuretics. 


Alcohol. Umbelliferous plants chiefly 
Gin. containing volatile oils-— 
Hock. Parsley. 

Cantharides. Carrot. 

Blatta Orientalis. Dill. 

Oleo-resins, resins and Fennel. 

volatile oils— Cruciferous plants— 

Turpentine. Mustard. 

Juniper. Horseradish. 

Savin. Asparagus. 

Copaiba. Uva ursi. 

Cubebs. Sarsaparilla. 

Black pepper. Buchu. 

Matico. Pareira. 

Kawa. Chimaphila. 

Guaiac. Taraxacum. 
Ononis spinosum. 
Santonica. 


The following tabular view of the probable mode of action of 
the various diuretics may help to show it more distinctly :— 


Digitalis. 
Erythrophleum. 
Increased action of the heart { “sitalis. Strophanthus, 
Gencrally | alcohol, Scuill 
Contraction of vessels in intestine and through- Z ane Hae 
out the body. oo aria, 
rychnine, 


Caffeine (p. 432), 

Cold to surface. 

? The same as 1n 
preceding hist, 


Bence aes Contract efferent ves- { By 


sels or arterie recta: | ™Otor ceutres. 
80 as to raise pressure 
in glomerulus and|By local action on 
lessen absorption in vessels or daa te 
Locally in tubules, or both. structures the 
kiduey ; 
. kidney itself. 


Paralyee vaso- Ea 


action on  vaso- 


? Broom. 
? Turpentine, 


? Cantharides, 


nerves or anvolun- 
Dilate afferent vessels. tary muscular fibre 
or stimulate vaso- 

dilating nerves 


Nitrites. 
Alcohol, 
? Urea.' 


DIURETICS. 


Act on the se- Urea. 
creting cal Increase water excreted, {cafiine 
or secreting } Calomel. 
cells of the | 


Liquor potasse. 
kidney itself, 


Increase solids excreted. 1 Potaeateen acetate, &c., and other saline diuretics. 


Uses.—Diuretics may be employed for the purpose of re- 
moving either water or solids from the body. They are used :— 

ist, to remove the excess of fluid met with in the tissues and 
serous cavitics in cases of dropsy. 

2nd, to hasten the removal of injurious waste-products and 
poisonous substances from the blood. 

8rd, to dilute the urine. 


' When a current of blood is passed artificially through an excised kidney, the 
stream is much accelerated by the addition of urea. Abeles, Sitz.-Ber. d. k. k. 
Wiencr Akad., Bd. 87, Abt. 8, April 1883. 
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In cases where the accumulation of fluid depends on venous 
congestion, as for example in cardiac dropsy, those diuretics 
which act on the general vascular system, like digitalis, stroph- 
anthus, squill, or erythrophleum, are most efficient because 
they tend to remove the cause of the dropsy (p. 338), as well as 
to assist the absorption and excretion of the fluid already effused. 

When the dropsy depends on the disease of the kidneys or 
liver, other diuretics should either be given instead of, or along 
with, digitalis or squill. Even in cases of cardiac disease where 
digitalis or squill are not proving efficacious, the addition of a 
little blue pill greatly assists their action, though it would be 
hard to say in what way it does so. 

In dropsy depending on kidney disease, decoction of broom, 
oil of juniper, and nitrous ether are amongst the most reliable 
diuretics, and in hepatic dropsy, copaiba. 

Diuretics are used to increase the secretion of solids in 
febrile conditions, and in cases of kidney disease where the 
excretion of waste-products is deficient, and their retention 
threatens to prove injurious. In such cases nitrate and bi- 
tartrate of potassium, turpentine, juniper, and caffeine are 
useful. 

Diuretics are also used to increase the proportion of water 
in the urine, and thus to prevent the solids being deposited from 
it and forming calculi in the kidney or bladder, or even to dis- 
solve again such concretions as have been already formed. 

Adjuvants to Diuretics.—As the amount of urine secreted 
depends upon the difference in pressure between the blood in the 
glomeruli and the urine in the tubules, it is evident that any 
pressure on the tubules, whether caused by obstruction of the 
ureter by a calculus, by the mechanical pressure of dropsical 
accumulations in the abdomen, or by distension of the venous 
plexus in the kidney itself, will tend to lessen the secretion of 
urine. Consequently we sometimes find that in such cases 
diuretics fail to act until the pressure has been relieved by para- 
centesis in cases of dropsy, or the venous congestion lessened 
by the use of a brisk purgative, or by cupping over the loins. 

If the venous congestion is very great, as in cases of mitral 
disease or of chronic bronchitis with emphysema and dilated 
heart, bleeding from the arm may be advantageous or even 
imperatively necessary. In dilated heart and in mitral incom- 
petence, the action of digitalis on the heart itself, strengthening 
its action and enabling it more effectually to pump the blood 
out of the venous into the arterial system and thus reduce 
venous congestion, will aid its action upon the kidneys. 

Action of Drugs on Albuminuria.—In the normal kidney 
no albumen passes from the vessels or lymphatics into the uri- 
nary tubules, but under abnormal conditions it may do so and 
the urine become albuminous. 
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Albuminuria may be produced by ligature or compression of 
the renal artery; by ligature of the renal vein; and, though to 
a less extent, by ligature of the ureter. A similar effect to that 
of ligature of the renal artery may be produced by causing it 
to contract temporarily by means of drugs such as digitalis. In 
the experiments made by Mr. Power and myself we noticed that 
the urine which was secreted after the secretion had been com- 
pletely stopped by digitalis was albuminous. 

Albuminuria is also noticed after poisoning by strychnine, 
which, as Griitzner has shown, has a similar action to digitalis, 
and in cases of suffocation or of epilepsy, where the vaso-motor 
-centre is stimulated by venous blood. 

Other drugs appear to cause albuminuria by a direct action 
on the kidney itself. A marked example of this is cantharides, 
which produces both albuminuria and hematuria. Shortly after 
its injection the kidney appears congested and swollen, and on 
microscopic examination it is found that the alterations begin 
first in the glomeruli and convoluted tubules, and gradually ex- 
tend to the straight tubules. These changes consist in intense 

‘congestion, especially in the glomeruli, with increased tension of 
blood in the vessels. Then the liquid constituents of the blood 
pass through the vascular walls, carrying along with them 
granules, red corpuscles, and white corpuscles. This exudation 
then passes from the glomerulus along the whole length of the 
tubules, the epithelium of which next becomes changed, the cells 
which line them swelling up, multiplying, and becoming modified 
in form, migration of leucocytes also occurring. In short, we 
have the signs of inflammation beginning in the glomeruli and 
passing along the tubules. 

Lead produces also disease of the kidney, but of a different 
kind. The kidney in animals poisoned by it is pale and granular 
with an adherent capsule and with atrophy of the cortical sub- 
stance, in which crystals are often present. These appearances 
are due to chronic interstitial nephritis caused by calcareous 
deposits in Henle’s loops. These block up the tubuli, produce 
subacute inflammation of the glomeruli and tubules, with atrophy 
and cirrhosis. A similar result is produced also by mercury. 
Chlorate of potasstum has a very peculiar action on the kidney. 
In large doses it produces a peculiar kind of hematuria, the 
urine being dark brown and containing large quantities of 
broken-up blood-corpuscles. The drug arrests the secretion of 
the urine by blocking up the tubules with plugs of broken-up 
-blood-corpuscles. 

Tannin and tannate of sodium appear to have a certain 
power to lessen the exudation of albumen through the Mal- 
pighian tufts, as Ribbert found that when albuminuria was 
produced artificially in rabbits by temporary ligature of the renal 
artery, both tannin and tannate of sodium either lessened or 
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prevented the exudation of albumen. Arbutin, the active prin- 
ciple of uva ursi, appears to be still more efficacious, but requires to 
be given in somewhat large doses. Fuchsin has a similar action. 


Lithontriptics. 


These are remedies employed for the purpose of preventing 
the solids of the urine from being deposited, or of causing re- 
solution. 

One of the most important is the abundant use of water, and 
sometimes it is advisable to use distilled water in place of or- 
dinary water, as distilled water is free from salts of any kind. 
Distilled water has a disagreeable, flat taste, but it may be made 
quite agreeable by charging it with carbonic acid in a gasogen. 

The substances which most generally are deposited from the 
urine are uric acid, acid urates, oxalate of calcium, and phos- 
phates ; the two former are liable to be deposited when the urine 
is too acid, and the two latter when it is alkaline or neutral. 
Oxalate of lime also may be deposited from faintly acid urine. 
These substances may be deposited either in the kidney or 
bladder, and thus give rise to renal or vesical calculi. 

The lithontriptics generally employed when uric acid, or acid 
urates are present, are salts of lithium and potassium, as the 
urate of potassium is more soluble than the urate of sodium, 
and the urate of lithium more soluble than even that of potas- 
isum. On account of the low atomic weight of lithium its 
salts have the further advantage of combining with a much 
larger relative proportion of uric acid than the salts of potassium 
or sodium. When phosphates are present, mineral acids, such as 
phosphoric, are sometimes employed, but it is difficult to render 
the urine acid by the internal administration of mineral acids, 
although it is easy to render it alkaline by the administration of 
alkalies. Benzoic and cinnamic acids, however, in passing through 
the body, are converted into hippuric acid, and they render the 
urine acid. They may either be given alone, or in combination 
with ammonia, as benzoate of ammonium, because, although 
ammonium is alkaline, yet it appears to undergo conversion 
into urea in the body, and does not render the urine alkaline. 

The deposition of oxalate of calcium is usually connected 
with disturbances in the digestive system, and I have observed, 
in a hospital ward, that a deposit of it is very commonly found 
in the urine after the patients have had cabbage for dinner. 
The administration of nitro-hydrochloric acid frequently tends to 
prevent the deposition of oxalates, and this 1s, perhaps, on the 
whole, the best remedy for the form of dyspepsia to which the 
name of oxalic diathesis is sometimes given. Sometimes, how- 
ever, carbonate of sodium, by aiding the digestion, seems to be 
more beneficial. 
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ACTION OF DRUGS ON THE SKIN. 


Diaphoretics and Sudorifics. 


The difference between these classes of remedies is simply 
‘one of degree. When a drug increases the secretion of sweat 
only slightly, so that it can still evaporate from the skin without 
running down in drops, it 1s called a diaphoretic; but when 
it increases it so greatly chat it can no longer evaporate, and 
streams down the skin, it is called a sudorific. 

The secretion of sweat, like that of saliva, consists in the 
formation of the secretion by the cells of the gland from the 
material which is yielded by the fluid in the lymph-spaces around 
the gland. 

New material is constantly supplied to this fluid by the blood 
which circulates in the vessels. We therefore find that increased 
circulation of blood through the cutaneous vessels and increased 
secretion of sweat usually accompany one another, but this is 
not always the case. In the sweat-glands, as in the salivary 
glands, the secreting nerves which regulate the activity of the 
cells are independent of the vascular nerves which regulate the 
capacity of the vessels. In fever or in poisoning by atropine 
the vessels may be widely dilated and the current of blood 
through them rapid, while the secretion of sweat is arrested. 
On the other hand, in dying persons we see a copious secretion 
of sweat occur, while the circulation through the skin has become 
very feeble or almost stagnant. A certain amount of sweat, 
indeed, may even be secreted by amputated limbs, the material 
for it being afforded by the lymph around the glands. But 
profuse secretion of sweat cannot go on long unless the gland 
is freely supplied with blood, for otherwise the supply of new 
material would cease. Dilatation of the vessels therefore aids 
the secretion of sweat. Dilatation may be induced by section of 
vaso-motor nerves or stimulation of vaso-dilating nerves. Thus, 
when the sympathetic is cut in the neck of a horse, dilatation 
of the vessels is produced by the section, and sweating occurs on 
that side. 

The vaso-dilating and secreting nerves of the sweat-glands 
usually run together, and by irritation of a nerve-trunk, such as 
that of the sciatic, the vessels of the foot may be dilated, and 
sweating excited. 

Warmth usually increases both the circulation of blood in 
the skin and the secretion of sweat; while cold has the contrary 
effect. 

The nerve-centres which excite the secretion of sweat appear 
to be situated in the spinal cord; the centre for the posterior 
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extremities being situated in the upper lumbar and lower thoracic 
part of the cord in the cat; while that for the upper extremities 
in the same animal is situated in the lower part of the cervical 
region of the cord. 

The sweat-glands may be excited to secrete: 

(1) By the action of drugs upon the terminations of nerves 
in the glands. 

(2) By the action of drugs on the sweat-centres themselves. 

(3) Reflexly by stimulation of sensory nerves. 

(4) By mental stimuli. 

An example of the stimulation of sweating by the action of 
drugs on the nervous terminations in the glands themselves 
is afforded by pilocarpine, which will cause secretion even when 
the nerves which connect the centres with the glands have 
been cut. 

Secretion may be also arrested by the paralysing action of 
drugs upon the terminal fibres; thus, atropine, locally injected, 
prevents the secretion of sweat, however much the nerve going 
to the gland or the nerve-centres be stimulated; and atropine 
also antagonises the effect of pilocarpine on the nervous termina- 
tions, and arrests the secretion which the latter causes. 

The nerve-centres may be stimulated directly by the con- 
dition of the blood which is passing through them, or reflexly by 
irritation of sensory nerves. Stimulants of these nerve-centres 
are: (1) a venous condition of the blood; (2) high temperature 
of the blood; and (8) poisons, especially nicotine. 

A venous condition of the blood is one of the most powerful 
stimulants, and it is to this that the sweats which precede death 
are in all probability due; for while watching a patient dying, 
I have observed that drops of sweat appeared on the brow just at 
the time that the blood became venous, as was evidenced by the 
commencing lividity of the finger-nails and lobes of the ears. 
Under such conditions, while the secreting cells are strongly 
stimulated, the circulation is very feeble. 

A high temperature is also a powerful stimulant. In con- 
sidering its action we must take into account the effect of the 
warm blood upon the sweat-centres in the cord, as it circulates 
through them, and its local action also on the sweat-glands 
themselves. Up to a certain point it appears to have the effect 
of dilating vessels and of increasing the activity of the glands 
by acting both on the sweat-centres and on the periphery. 

Local warmth to one foot increases the secretion of sweat, 
and local cold diminishes it in that foot, when the glands in all 
four feet of an animal are stimulated equally either by excite- 
ment of the sweat-centres or by the action of pilocarpine on the 
peripheral ends of the sweat-nerves.! 





* Luchsinger, Pfliiger’s Archiv, 1876, vol. xviii. p. 480. 
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The sweat-centres appear to be directly stimulated by nico- 
tine, but the action of this drug may be partly due also to a 
reflex effect on those centres through the nerves of the stomach. 

The sweat-centres appear to be reflexly excited by severe 
irritation of any sensory nerve passing from the surface of the 
body, and the point at which the irritation is applied does not 
seem to be of much importance. They are probably stimulated 
reflexly from the stomach, as in the sweating which accompanies 
nausea. 

The power of the brain to stimulate the sweat-centres 1s 
shown in the effect of mental emotion, and direct irritation of 
the medulla oblongata will cause sweating in cats even some 
time after death. 

Excretion by the Sweat-glands.—A number of substances 
taken into the body pass out in small quantities through the 
skin. Aromatic and volatile substances appear to pass readily, 
so also benzoic acid, hippuric and cinnamic acid, tartaric acid, 
succinic acid, iodide of potassium, quinine, corrosive sublimate, 
arseniates of sodium and potassium. When arseniate of iron 
has been taken, curiously enough, arsenious acid has been found 
in the sweat, and iron in the urine. Some colouring matters 
are excreted especially by the skin of the armpits, and the under- 
clothing may sometimes be found stained of a brick-red colour 
at these parts. I have observed this in some cases after drinking 
claret or port, but it only occurs exceptionally after the employ- 
ment of these wines, and it is possible that it is due to adultera- 
tion with foreign colouring matters, for I have also noticed it 
in cases where no wine has been drunk, but where pickled red 
cabbage or beetroot has been eaten. 

Relations between Sweat-glands and Kidneys. — The 
sweat-glands and the kidneys both remove water and small 
quantities of salts from the blood, and thus tend to keep it at 
its normal concentration. Their functions are complementary, so 
that when much water is excreted by the skin, less is excreted by 
the kidneys, and vice versd. 

This complementary action is to a great extent due to the 
different distribution of blood under varying conditions, because 
when both organs are stimulated—as, for example, by salts of 
ammonium—diuresis will occur, if the blood be driven towards 
the kidneys by external cold; and diaphoresis if it be attracted 
to the skin by external warmth. 

The quantity of solids contained in the sweat is very small— 
only a little over one per cent.—three-fourths of these being 
organic, and one-fourth inorganic. The organic solids are chiefly 
fats, fatty acids, and small quantities of urea—about one-tenth 
per cent. When the kidneys are insufficient, however, to excrete 
urea, the quantity in the sweat becomes greatly increased, and 
it has even been found crystallised upon the skin. 
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Action of the Skin in Regulating Temperature.—<As I 
have already mentioned, the skin has an excreting function com- 
plementary to that of the kidneys, and it may to some extent 
relieve them when they are doing their work imperfectly. But 
its chief function is that of regulating the bodily temperature. 
The quantity of heat which is changed into potential energy, in 
converting liquid water into gaseous steam, is very great. Five 
and a half times as much heat is required to convert boiling 
water into steam as to raise the same amount of water from the 
freezing to the boiling point. The immense loss of heat thus 
occasioned converts the healthy skin under the influence of great 
heat into an actual cooling apparatus. In negroes on the West 
Coast of Africa it has been noticed that while the skin is perspir- 
ing profusely, it is as cold as marble, and Sir Charles Blagdon 
observed that in a room with a temperature of 198° Fahr. his 
side felt quite cold to the touch. 


The chief diaphoretics are :— 


(Ammonium acetate. EP coe (Pilocarpine. 
S re citrate. Sa Warmth to surface, as 
= — | Dover’s Powder. soe in baths. 
ED ‘Ipecacuanha. A 3 5 | Warm drinks. 
-4 2 / Opium. # @ & \ Alcohol. 
g @ |Camphor. Rese zi era 

5 so refle Sassafras. 
b= Nicotine. | through ed sa tice | Guaiac. 
“2 \Antimony.)mach(?) (p. #0” | Mezereum. 

439), Senega. 


Uses.—Diaphoretics are used in cases of threatened catarrh 
or inflammation of mucous or serous surfaces, or internal organs 
after exposure to cold. Their beneficial action in such cases may 
be partly due to the withdrawal of blood from internal organs 
to the surface of the body, but it is not improbable that in addi- 
tion to this the condition of the skin which they induce exercises 
a favourable action reflexly on internal parts. There seems to 
be a sort of complementary action between the skin and the 
internal mucous membranes, as well as between the skin and 
kidneys. This is sometimes well marked in gouty patients, 
where the disappearance of an eruption from the skin is followed 
by asthma, and vice versd. It is also shown by the experiments 
of Rossbach (p. 252); and the effect of irritation of the stomach 
and nausea on the secretion of the skin has already been noticed 
(p. 489). 

One of the best diaphoretics to cut short commencing catarrh 
is compound ipecacuanha powder. In fevers, with the exception 
of rheumatic fever, the skin is generally dry although the tem- 
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perature is high, and diaphoretics are employed to increase the 
cutaneous secretion, and thus to lower the temperature. 

In exanthemata, after the eruption disappears from the skin, 
there is a tendency to inflammation of internal organs, and in 
order to prevent this, diaphoretics are used, those which act 
markedly on the vessels, or stimulating diaphoretics, being 
especially indicated. 

The advantage of a free supply of blood in chronic morbid 
conditions, such as chronic ulcers, has already been mentioned 
when speaking of irritants (p. 3438); and in chronic morbid 
conditions of the skin diaphoretics are sometimes employed to 
promote the cutaneous circulation. In diseases of the kidneys, 
when it is advantageous to lessen their functional activity, dia- 
phoretics are employed in order to make the skin act vigorously ; 
and they are used also to assist the kidneys in removing the 
fluid which has already accumulated in the body in cases of 
dropsy. When the kidneys, though not diseased, are called upon 
to do excessive work—as in diabetes mellitus, and polyuria— 
diaphoretics are employed to aid them. Where an unnatural 
secretion of fluid is taking place from the intestine, as in cases of 
chronic diarrhcea, diaphoretics are also employed to divert secre- 
tion from the intestine to the skin, and thus lessen the diarrhea. 


Antihidrotics or Anhidrotics. 
These are substances which lessen the secretion of sweat :— 


Acids. Nux vomica and Strychnine. 

Belladonna and Atropine. Quinine. 

Hyoscyamus. Picrotoxine. 

Amanita muscaria and Ipecacuanha (compound 
muscarine. powder). 

Agaricus albus. Zine salts. 


Jaborandi and Pilocarpine. 


These remedies may act (1) on the sweat-glands themselves 
by lessening the excitability either of the secreting cells or of the 
secreting nerves; (2) on the sweat-centres, by lessening their 
excitability or removing the excitant ; and (8) on the circulation. 
Belladonna in large doses paralyses the ends of the secreting 
nerves, just as it does in the salivary glands, so that the sweat- 
glands will not secrete even when a strong stimulation is applied 
to their nerves. As belladonna acts thus when locally applied, 
it may be used for local sweating in the form of extract or of 
solution of atropine painted on, or rubbed over, the surface. It 
is thus useful in cases of local sweating of the palms of the hands 
and soles of the feet. It may also be given internally to paralyse 
the ends of the secreting nerves, and thus to arrest the night- 
sweats in phthisis. But in all probability its beneficial effect in 
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the night-sweats of phthisis is not dependent on its paralysing 
action on the secreting nerves, for it is useful in doses which appear 
too small to produce this effect, and which also do not act imme- 
diately, but rather after some time. Its utility in such cases, 
therefore, is probably due to an effect on the nerve-centres, and 
especially to a stimulating action on the respiratory centre. 

The night-sweats of phthisis are usually followed by great 
weakness and prostration, which has sometimes been attributed 
to the loss of salts and organic matter contained in the sweat. 
But the quantity of these is very small, and the same depression 
is not noticed when there is an increase of two or three ounces 
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Fig. 153.— Disgram to illustrate the action of antihidrotics. The secretory nerves passing to the 
sweat-glands from the sweat-centres in the spinal cord have been represented as a single nerve 
for the sake of simplicity. 


in the daily secretion of urine, although it will carry off quite as 
large a quantity of both salts and organic matter. Nor is the 
same depression produced by the profuse sweating due to active 
exertion, nor even by the sweating in ague. The depression is 
not the consequence of the profuse sweat; both are probably the 
consequence of one common cause. This cause I believe to be 
partial failure of the respiration and consequent accumulation 
of carbonic acid in the system, which leads at the same time to 
stimulation of the sweat-centres and impairment of tissue-change 
throughout the body generally. 

In healthy persons the respiratory centre is more sensitive 
to the stimulus of carbonic acid than other parts of the nervous 
system. Thus any increase in the venosity of the blood at once 
stimulates this centre, and through it the diaphragm and respi- 
ratory muscles of the thoracic wall, rendering the respiration 
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more active, and increasing arterialisation. Consequently, the 
blood does not become venous enough to stimulate the sweat- 
centres. But when the respiratory centre is depressed by exces- 
sive reflex stimulation during the day in the process of coughing, 
and by the natural depression which occurs during sleep, it may 
respond less readily to the stimulus of venous blood. The amount 
of carbonic acid in the blood may thus accumulate to such an 
extent that the sweat-eentres are stimulated before the respira-~ 
tory centre responds, and thus the profuse sweats which are 50 
depressing to the patient may occur. 

It is probable that this is only part of the truth, and that 
there are other factors in the production of abnormally profuse 
sweats; for in children suffering from rickets, the head per- 
spires profusely during sleep, yet the mucous membranes are of 
a bright rosy colour. Nevertheless, acting on this idea, I have 
given at night such substances as are powerful stimulants to the 
respiratory centre, like nux vomica and strychnine, and I have 
found that the sweating is usually arrested by them. A small 
dose is sometimes sufficient, but occasionally it must be steadily 
increased until as much as half a drachm of the tincture of nux 
vomica is given at once. The only disadvantage that I have 
noticed from this treatment is that the excitability of the respi- 
ratory centre sometimes persists during the day, and renders the 
cough more troublesome. I have tried to remedy this by 
combining strychnine with opium, and partially succeeded. If we 
now review the remedies used in the night-sweating of phthisis, 
we shall see that almost every one of them has a stimulant 
action on the respiratory centre. This is possessed in a marked 
degree by atropine and hyoscyamus. Ipecacuanha has this 
action also, and its combination with opium, in the form of 
Dover’s powder, although it causes sweating in healthy persons, 
tends to restrain it in phthisical patients. Picrotoxine, salts of 
zinc, and pilocarpine, all stimulate the respiratory centre also, 
and we find that the last is useful in the night-sweats of phthisis, 
although we should expect from its physiological action that it 
would be injurious, stimulating, as it does, the terminations of 
the secreting nerves in the sweat-glands themselves. It is pos- 
sible, however, that in addition to the stimulation of the sweat- 
centres by venous blood, the night-sweats of phthisis may be 
sometimes increased by the high temperature of the patient, 
and in such cases quinine, as Murrell has pointed out, is likely 
to be most serviceable. 


ACTION OF DRUGS ON THE BLADDER 


The walls of the bladder consist of involuntary muscular 
fibre which expels the urine by its contraction. Around the 
neck of the bladder is a band of involuntary muscular fibre, the 
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sphincter vesicw, which by its contraction closes the orifice and 
prevents the escape of urine. The sphincter vesice receives its 
motor supply through the third, fourth, and fifth sacral nerves. 

The nerve-centre for the movements of the bladder is 
situated in the spinal cord opposite the fifth lumbar vertebra in 
dogs, and the seventh in rabbits. This centre is able to regulate 
the retention and discharge of the urine by the bladder even 
when the spinal cord is divided between it and the brain, but the 
activity of the centre under normal conditions is modified by the 
brain, so that we may consider that there is a cerebral as well 
as a spinal centre for the bladder. The spinal centre may be 
set in action either reflexly, or by stimuli passing down from it 
to the brain. The cerebral centre may be set in action either 
reflexly or voluntarily. 

Usually when the pressure of the urine within the bladder 1s 
increased beyond a certain limit depending not only on the 
quantity of the water, but on the state of the contraction of the 
bladder itself, the neck of the bladder becomes slightly dilated, 
and a drop of urine exuding acts as a stimulus to the sensory 
nerves of the urethra, and thus calls reflexly into action the 
centre in the spinal cord by which at the same time the 
sphincter vesice# is inhibited, and the detrusor urine stimulated. 
Reflex action may also be induced by stimulation of other 
nerves, as for example by the application of a wet sponge to the 
anus or perineum. The cerebral centre is usually called into 
action by the sensation of the bladder being full. It may be 
called into action voluntarily, although there is little urine in 
the bladder ; and also may be excited by emotion, such as fear. 

It may be also excited reflexly through the sense of hearing. 
Boerhaave was accustomed, when patients found difficulty in 
passing water, to make an attendant pour water from a height 
into a basin in the patient’s hearing. The splashing thus occa- 
sioned induced the patient to pass water, and a similar effect, 
as is well known, is produced on horses by whistling. Nervous 
agitation has often the contrary effect of producing retention of 
water. When it is desirable for a person to pass water—e.g. 
when a specimen of urine is wanted for examination—it is 
advisable to put him in a room by himself and turn on a tap 
within his hearing. The removal of the restraint exercised by 
the presence of another person, along with the stimulant action 
of the sound of falling water, rarely fails to produce the desired 
effect. Even the recollection of the sound of falling water will 
tend to cause evacuation of the bladder, and when there is diffi- 
culty in passing water the patient may sometimes obtain relief 
by thinking of a waterfall. Washing the hands in cold water 
also tends reflexly to cause evacuation of urine, and the effect of 
& wet sponge to the perineum has already been mentioned. 

Vesical sedatives are substances which lessen the irritability 
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of the bladder, and thus remove pain, and lessen the desire to 
urinate. This desire may be excited not only by the presence 
of urine in the bladder, but by the irritation of calculi, or in- 
flammation of the mucous membrane of the bladder itself. 
When calculi are a source of irritation, carbonate of calcium taken 
internally seems to lessen the irritability. In cystitis the irrita- 
tion is diminished by the use of very hot water externally, in a 
bidet or hip-bath. The irritability of the nerves may be dimin- 
ished by opium, belladonna, and hyoscyamus, and by drinking 
freely of warm water, either alone or in the form of an infusion 
or decoction of some mucilaginous substance, e.g. linseed-tea or 
barley-water. 

In chronic inflammation the irritation may be diminished by 
astringents such as buchu, uva ursi, pareira brava, and alche- 
milla. Vesical tonics are substances which increase the con- 
tractile power of the muscular fibres in the bladder. They are 
therefore useful in two different conditions, for by strengthen- 
ing the detrusor urine they prevent retention, and by strength- 
ening the sphincter vesice they prevent incontinence. 

Some of these remedies appear to act by increasing the 
stimulating power of the urine, so that the sphincter vesice is 
consequently more firmly contracted ; of this class is cantharides. 
Others appear to alter the direction of reflex action; such are 
the passing of a bougie through the urethra once or twicc a day, 
or the application of an injection of nitrate of silver, ten to 
thirty grains to the ounce, to the neck of the bladder. Others 
act on the nerve-centres and apparently are useful sometimes 
by lessening the reflex susceptibility from the bladder, so that 
the detrusor uring is less called into action; at other times by 
increasing the susceptibility of the nerve-centre, so that the 
sphincter vesice is more firmly contracted—of the latter class is 
strychnine ; to the former belongs bromide of potassium, which 
must be given at night. Belladonna, which is one of the most 
useful remedies in incontinence of urine, acts upon the nerve- 
centres, but whether it acts in the same way as strychnine or as 
bromide of potassium, it is difficult to say. It is quite possible 
that it lessens the sensibility of the bladder to changes of pressure 
within it in somewhat the same way as it lessens the sensibility 
of the heart to changes in blood-pressure (p. 298). 


Urinary Sedatives and Astringents. 


When the urinary passages are healthy, the secretion of 
mucus from them is very slight, and the presence of urine in 
the bladder or its passage along the urethra usually gives rise to 
no pain. Pain and scalding are sometimes caused by an ab- 
normally acid urine, or by the presence of crystals of uric acid 
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in it, even though the mucous membrane itself be healthy. In 
such cases the use of potash or lithia is indicated to restore the 
healthy character of the urine. 

When the bladder itself is irritable or inflamed, the secretion 
of mucus is increased and there is constant desire to micturate. 
There are here two indications to be fulfilled: one is to lessen 
the irritability, and the other is to remove the inflammation. 
In lessening the irritability, belladonna seems to be especially 
useful, and to diminish the inflammation, astringents are em- 

loyed. 
: In inflammation of the urethra the same indications exist, 
and here also cubebs, copaiba, and sandal-wood oil are employed. 
It is, however, easier to apply astringents locally to the urethra 
than to the bladder, and consequently astringent injections are 
more frequently used: these are usually solutions of alum, sul- 
phate or acetate of zinc, and acetate of lead. 

Finely-divided powders act also beneficially by keeping the 
inflamed walls of the urethra apart, and on this account a mix- 
ture of sulphate of zinc and acetate of lead, which gives a fine, 
white, insoluble precipitate of sulphate of lead, is more efficacious 
than either of the solutions employed alone. Kaolin or china 
clay, which is a completely inert powder, as well as bismuth and 
calomel, have also been used for a simuar purpose. As it is 
found that the secretion in gonorrhea frequently, if not always, 
contains microscopic organisms, the injection of antiseptics has 
been used: among these may be mentioned permanganate of 
potassium and zine, boric acid, carbolic acid, sulpho-carbolates, 
sulphurous acid, as well as drugs having both an astringent and 
antiseptic action, like chloralum, perchloride and pernitrate of 
mercury, and chloride of zine. 

The beneficial effects of copaiba in inflammation of the 
bladder and urethra are probably due to its antiseptic action. 
It is excreted in considerable quantities by the kidneys apd 
renders the urine antiseptic, so that its decomposition and the 
appearance of bacteria in it are greatly retarded or completely 
prevented. The whole urinary passages from the glomeruli of 
the kidney to the orifice of the urethra are thus washed out by 
antiseptic urine, which does not decompose, and which tends 
to destroy or remove any germs that may be present. Cubebs, 
terpenes,' and naphthalin? have probably a similar action. 


1 Schmiedeberg, Arzneimittellehre, p. 121. | 
* Rossbach, Berlin. klin. Wochenschr., 1884, No. 46, p. 279. 
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CHAPTER XVI. 
ACTION OF DRUGS ON THE GENERATIVE SYSTEM. 


Aphrodisiacs and Anaphrodisiacs. 


Tue sexual function is regulated by two nerve-centres, one of 
which is cerebral and the other spinal. The cerebral centre is 
the seat of the feelings and appetite which prompt the individual 
to seek sexual congress. 

The spinal centre regulates the condition of erection in the 
sexual organs which is necessary for coitus. These two centres 
may act independently of each other, e.g. when the spinal cord 
is cut, but in the normal condition they naturally influence each 
other, excitement of the spinal centre re-acting on the cerebral 
centre so as to awaken sexual feelings, and excitement of the 
cerebral centre re-acting on the spinal so as to produce erection 
of the genital organs. 

Erection is due partly to dilatation of the arteries in the 
erectile tissues of the genital organs, and partly to compression 
of the efferent veins. The blood being thus allowed to flow 
freely into the organs, and prevented from flowing out, distends 
them so as to render them turgid and more or less rigid. 
During the orgasm the turgidity is increased by partial stoppage 
of respiration, which, by rendering the blood venous and thus 
stimulating the vaso-motor centre, tends to raise the blood- 
pressure in the body generally, and in the erectile tissues 
particularly. 

Dilatation of the arteries in the genital organs and conse- 
quent erection occurs on stimulation, either of the genital centre 
in the lumbar spinal cord or of the vaso-dilating nerves (nervi 
erigentes) which pass from it to the genital organs and end in a 
ganglionic plexus surrounding the arteries. 

The lumbar genital centre may be excited either reflexly by 
stimulation of the sensory nerves of the genital organs and ad- 
joining parts, or by psychical stimuli transmitted to it from the 
brain. 

The exact seat of the cerebral genital centre has not been 
determined, but Eckhard has found that irritation of the crura 
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cerebri can produce similar effects to stimulation of the nervi 


erigentes. 
The cerebral genital centre may be stimulated and sexual 


feelings aroused by impressions made on the nerves of special 
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Fic. 154.—Diagram to illustrate the action of aphrodisiacs and anaphrodisiacs. The darkly-shaded 
spot indicates the genital centre in the brain, and the lighter spot the spinal centre in the 
lumbar portion of the cord. The direction in which impulses are conveyed along the nerves 
are indicated by the arrows, The nerves from the general surfuce have been represented as 
going to the cerebral centre, and acting through it on the spinal centre. It 1s probable, how- 
ever, that several of them pass directly to the spinal centre, as represented in the case of the 
nerves of the nates, 


or general sense, e.g. on the eye, ear, nose, on the mamme, and 
general surface of the body, the genital organs and parts adjoin- 
ing, as the bladder, prostate, and nates. Thus, sexual excitement 
may occur in consequence of the sight of persons or pictures, 
the reading or hearing of licentious stories, or of irritation of the 
surface of the body either by gentle friction or by pruriginous 
irritation due to irritating articles of clothing, parasites, or skin 
diseases. Distension of the bladder has a somewhat simular 
effect, and the irritation consequent on an enlarged prostate is 
probably, in part at least, the cause of the great sexual excite- 
ment which sometimes occurs in elderly men. A very acid con- 
dition of the urine, such as is found in some gouty patients, may 
possibly have a similar action. Chlorate and nitrate of potassium 
administered internally are said by Jacobi' to render the urine 
s0 irritating and to produce such sexual excitement as to lead to 
onanism. Ascarides in the rectum may cause excitement of the 
cerebral genital centre and give rise to nocturnal emissions as 
well as possibly to diurnal excitement, and in females they may 
cause even greater irritation by passing into the vagina. Irrita- 
tion of the rectum from the presence of piles or fissure may also 
give rise to such great sexual excitement as to induce onanism 
or nymphomania. Feces in the rectum, and perhaps in the 


1 Medical Times and Gazette, 1876, vol. i. p. 177. 
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colon, may also cause sexual excitement in some persons or 
increase it when present. 

Such sources of local irritation may sometimes be insufficient 
to affect the cerebral centre during waking hours, when the 
attention is otherwise engaged, but may do so powerfully during 
sleep, or when the cerebral functions are disturbed by cannabis 
indica, and they may then produce erotic dreams or seminal 
emissions. 

The lumbar centre is most readily excited by mechanical 
stimulation of the genital organs, but it may be also powerfully 
stimulated from the mucous membranes of the urinary passages, 
as is seen in the painful priapism which occurs in poisoning by 
cantharides. 
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Fic, 155.—Diagram to illustrate the effects on the genital centres of irritation of the stomach or 
intestine by flatulenoe, acrid matters, or fwcal accumulations. 


Stimulation of the lumbar centre without stimulation of the 
cerebral centre may occur from the presence of feces in the 
rectum and perhaps in the colon, so as to give rise to seminal 
emissions during sleep unaccompanied by any dreams of a sexual 
character. Distension of the stomach or intestines by flatus 
may have a similar effect (Fig. 155). 


Aphrodisiacs. 


These are medicines which increase the sexual appetite. 

Irritation of the nates, either mechanically alone, by flogging, 
or mechanically and chemically combined, by urtication or 
flogging with nettles, has been used as an aphrodisiac.! 





1 Trousseau et Pidoux, Tratié de Thérapeutique. 
@aQ 
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The sexual function requires, however, for its proper per- 
formance a healthy state of the body, and good, or at least fair, 
nutrition; without these mere reflex excitement of the genital 
centres is likely to prove inefficient for the propagation of the 
race. Tonics generally, such as iron, are therefore to be regarded 
as indirect aphrodisiacs. 

Strychnine has probably a double action, both increasing the 
general nutrition and rendering the genital nervous centres, both 
lumbar and cerebral, more susceptible to the action of stimuli. 
Its aphrodisiac action is sometimes an objection to its use as a 
tonic, for both it and nux vomica may cause seminal emissions 
which more than counterbalance its tonic action and weaken 
the patient. 

Cannabis indica has been regarded as an aphrodisiac, but 
the trials of it made in this country seem to show that it does 
not itself at least have any such action, and merely induces a 
condition of partial delirium in which Easterns may possibly 
have visions of a sexual nature, and indeed, they try to give a 
sexual direction to the mental disturbance which the cannabis 
produces, by mixing with it musk, ambergris, or cantharides. 

Catharides act as an aphrodisiac, but their action is probably 
due to an irritating effect on the mucous membrane of the 
urethra, and their use in such doses as to have any aphrodisiac 
action 1s attended with danger. Blatta orientalis when used as 
a diuretic may have an aphrodisiac action like cantharides.' 

Alcohol appears to excite the cerebral centre and increase the 
sexual appetite, while it interferes with the proper performance 
of the generative act.2 This interference may be due to partial 
paralysis of the lumbar centre or the nervi erigentes; but para- 
lysis of the vaso-motor centre is probably a potent factor, or may 
indeed be the only cause of the impotency produced by alcohol ; 
for alcohol paralyses the vaso-motor centre to such an extent 
that it will not react to the stimulus of venous blood, and even 
suffocation will not raise the blood-pressure.? Consequently, the 
rise in blood-pressure which holding the breath will normally 
produce during coition (p. 447) will not occur when much alcohol 
has been taken, and the penis, although it may be turgid from 
dilatation of the vessels, will not acquire the rigidity necessary 
for the generative act. 


1 Buttenwieser, Der practische Arzt, Feb. 1882. 
2 Shakespeare, Macbeth, act ii. scene 3, 
® Dogiel, Pfltiger’s Archiv. vol. viii. 
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Anaphrodisiacs. 


These are medicines which diminish the sexual passion. 
The agents employed as anaphrodisiacs are :— 


Tce. Conium. 
Cold baths, local and Camphor. 
general. Digitalis. 
Bromides of potassium Purgatives. 
and ammonium. Nauseants. 
Todide of potassium. Bleeding. 


Anaphrodisiacs may act locally on the genital organs, or may 
act upon the genital nerve-centres. 

The effect on the nervous system may be directly exerted on 
the nervous structures themselves, on the circulation, nutrition, 
and general surroundings. Amongst the most powerful local 
anaphrodisiacs 1 is the continuous application of cold by means of 
ice. Bromide of potassium possibly has also a local as well as 
a general action. 

When the lumbar portion of the cord is abnormally stimu- 
lated reflexly, the stimulus ought to be removed: thus, in warm 
countries, where smegma may accumulate around and irritate 
the glans penis, very careful washing is requisite and circum- 
cision is an advantage. Both in warm and cold countries cir- 
cumcision, either general or partial, is useful if the prepuce be 
very long and its orifice much contracted. 

When the irritation appears to arise from the presence of 
very acid urine, or of crystals of uric acid, irritating the bladder 
or urethra, as in gouty persons, potash or lithia should be em- 
ployed to lessen the acidity of the urine, or to render it neutral. 
Where abnormal irritation of the genitals is present the urine 
should be examined for sugar as well as for uric acid, as the 
sugar may cause local irritation of the prepuce or vulva. 

Distension of the bladder ought also to be avoided, and in 
persons who suffer from seminal emissions, occurring in the 
morning, it is occasionally advisable that they should be 
awakened and empty the bladder an hour or more before their 
usual time of rising. 

If stone in the bladder is acting as an irritant, surgical treat- 
ment should be employed, but in cases where this i is inadvisable, 
or where the irritation is dependent on enlarged prostate, general 
anaphrodisiacs must be used, such as bromide of potassium 
in large doses, care also being taken that the condition of the 
urine is not abnormally acid or alkaline. Ascarides in the 
rectum must be treated with anthelmintics. When irritation 
arises from piles the use of sulphur internally is often beneficial, 


though surgical interference may be neconeety both for them and 
for fissure. 
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When irritation arises from fecal accumulations in the 
rectum or colon, they should be removed and their return pre- 
vented by the careful use of aperients. 

Flatulent distension of the stomach or intestines may be re- 
moved by alkalis and cholagogues, bitters (p. 878), and especially 
by strychnine, which gives tone to the intestine. It thus happens 
that, notwithstanding the tendency of strychnine to cause sexual 
excitement and produce emissions by its action on the nerve- 
centres, it may sometimes effectually relieve these conditions by 
its action on the intestine. 

As anything which tends to increase the flow of blood to the 
genital organs or the lumbar portion of the spinal cord heightens 
their excitability, care should be taken not only to avoid this, but 
also to direct as much as possible the current of blood to other 
parts of the body. Thus, warm and heavy clothing or pads 
about the hips or loins should be avoided, and a hard mattress 
should be used in the place of a feather bed. Sometimes patients 
suffer from emissions in consequence of lying on their back. 
This is probably due to the effect of warmth on the spinal cord, 
and in order to avoid it, a towel or girdle should be put around 
the loins with a knot tied in it, or some hard substance fastened 
on it opposite the spine, so that the person would, even during 
sleep, be prevented from lying on his back. Walking exercise is 
not so useful as exercise of the arms, as in rowing, gymnastics, 
or mechanical occupations, such as those of a carpenter or black- 
smith, because, in walking, the current of blood passes towards 
the lower extremities and part of it may become directed to the 
pelvis. In the other occupations just mentioned, the current 
of blogd is, on the contrary, directed to the upper extremities. 
Working a treadle, as in turning a lathe or sewing-machine, is 
objectionable, both because the blood is directed towards the 
lower extremities generally and because it may become specially 
directed to the genitals by occasional friction of the clothes. 

Hard mental work has also a similar effect to that of bodily 
exercise. In addition to these measures, a meagre diet, and 
especially a vegetable diet, with the avoidance of stimulants, is 
of considerable service. 


Emmenagogues and Ecbolics. 


Emmenagogues are remedies which restore and regulate 
the normal menstrual flow when it is absent or deficient or 
irregular. 

Ecbolics are remedies which cause the expulsion of the 
contents of the uterus. 

In menstruation both ovaries and uterus become congested. 
An ovum ig discharged, and a flow of blood occurs from the 
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uterus. Diminution or absence of the menstrual flow may be 
occasioned either by general or local conditions: thus great 
debility or anemia may cause it, and it is very frequent indeed 
in the anemia and debility which are consequent on the occur- 
rence of slight consolidation in the lungs. 

A local cause may be deficient determination of blood to the 
ovaries and uterus, although no general anemia exists. 

The remedies employed for these two conditions are termed 
indirect emmenagogues. To correct anemia, iron, manganese, 
and cod-liver oil may be employed. 

In order to determine more blood to the uterus, warm foot- 
baths, warm hip-baths, mustard hip-baths, mustard stupes or 
poultices to the thighs and lower part of the abdomen, and 
leeches to the inside of the thighs or to the genitals, and aloetic 
purgatives, may be employed. 

It might at first seem from theoretical considérations that 
foot-baths could hardly have any action on the uterus, but warm 
foot-baths cause great dilatation of the arteries in the legs, and 
it is probable that this dilatation extends up the iliacs, so that 
more blood may be sent to the genitals as well. But in addition 
to this, it is not at all improbable that a close nervous connection 
exists between the vascular supply of the uterus and of the feet, 
for not only does the warm foot-bath tend greatly to restore, but 
cold and wet feet are amongst the most powerful agents in 
checking, menstruation. — 

Other substances, which seem to have a direct stimulating 
action upon the womb itself, are called direct emmenagogues. 
It is not easy to see at present how they act ; we know, however, 
that when given in large doses they cause contraction of the 
womb, and thus act as ecbolics. The chief emmenagogues 
are :— 


Indirect Emmenagogues, Direct Emmenagogues. 
Hot foot. Ergot. 
Baths . ! Hot hip. Digitalis. 
Mustard. Savin. 
To genitals. uinine. 
eens { To thighs, Peafetiia. 
Baths. Myrrh. 
Mustard} Poultices. Guaiacum. 
Stupes. Cantharides. 
Purgatives, as aloes. Borax. 
Tron. Rue. 
Manganese. Hydrastis.! 
Cod-liver oil. 
Strychnine. 





_* Fellner, ‘ Die physiolog. Wirkung einiger Priparate des Hydrastis Canadensis. 
Wien. med. Jahrbiicher, 1885. 
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Ecbolics. 


The involuntary muscular fibres of the uterus appear, like 
those of the ureter or of the frog’s heart, to possess the power of 
rhythmical contraction, and may contract when entirely separated 
from the general nervous system. They are, however, controlled 
by the higher nerve-centres. There appears to be one centre, 
situated in the lumbar portion of the spinal cord, which is of 
itself sufficient to ‘regulate all the movements, for they go on 
normally, even when the spinal cord has been completely divided 
above it. This centre may be reflexly stimulated and contrac- 
tions of the uterus induced by irritation of the ovarian, crural, 
or sciatic nerves. It may be also stimulated by the action upon 
it of drugs circulating in the blood, as ergotin, picrotoxine, or 
strychnine, or by great venosity of the blood, due to asphyxia. 

There appears, however, also to be a second centre for the 
uterus, as for the male genital organs, in the brain (vide p. 448), 
by which the lumbar centre may be excited, and in consequence 
of this, stimulation of the cerebellum, crura cerebri, corpora 
striata, and optic thalami, also gives rise to uterine contractions. 

Von Basch and Hofmann consider that the impulses pass to 
the uterus from the central nervous system, along two sets of 
nerves. One is composed of nerves passing from the inferior 
mesenteric ganglion to the hypogastric plexus. Stimulation of 
these causes circular contraction of the uterus, descent of the 
cervix and dilatation of the os. The other consists of branches 
passing from the sacral nerves across the pelvis to the hypogastric 
plexus, and representing the nervi erigentes. On stimulation of 
these the uterus contracts longitudinally ; the cervix ascends and 
the os closes. 

The mode of action of ecbolics has not been satisfactorily 
ascertained. Ammonia injected into the circulation appears to 
cause contraction of the muscular fibres, for it causes contraction 
of the uterus even when all nervous connections have been 
divided. Ergot possibly acts in the same way, but it is possible 
also that it acts on the spinal centre. 

The chief ecbolics are :— 


Ergot. 
Hydrastis. 
Quinine. 
Savin. 
Thuja. 


Uses.—Ecbolics are used to accelerate the expulsion of the 
child when the passages are free but expulsive power is deficient, 
and to cause firm contraction of the uterus and so prevent 
hemorrhage after delivery. 
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Adjuncts.—Compression of the uterus by kneading, pressure 
over it by a pad, the hand dipped in cold water laid over the 
uterus, or a cold pad. Sternutatories have been used to supple- 
ment the expulsive power of the uterus, and when necessary, 
operative interference must be had recourse to. 

The injection of hot water into the vagina, as hot as can be 
borne, is a great aid in causing firm contraction of the uterus, 
and thus stopping post partem hemorrhage. Some of the liquid 
probably enters the cervix through the flaccid os (vide p. 851). 


Action of Drugs upon the Mammary Glands. 


The milk-glands somewhat resemble the salivary glands in 
the way in which they are affected by the central nervous system, 
and by the action of drugs upon them. The action of the central 
nervous system on the milk-glands, however, has not been made 
out with anything like the same clearness as in the case of the 
salivary glands, experiments on animals not having given very 
definite results. It is chiefly inferred from the effect of mental 
emotions in checking or altering the secretion of the milk; and 
from the effect of belladonna locally applied in checking the 
secretion. The amount of secretion appears to depend on the 
amount of blood-pressure in the gland, and gentle stimulation of 
the nipple increases both the flow of blood to the gland and the 
secretion of milk. It is uncertain whether there are definite 
secreting nerves affecting the gland-cells apart from the vaso- 
motor nerves. 

The character of the milk depends to a great extent upon the 
feeding and exercise of the mother, and diet is the most important 
agent in regulating both the quality and the quantity of the milk. 
As Dolan points out, it not unfrequently happens that a wet 
nurse, when first she arrives, yields such milk that the child she 
is nursing thrives well, but the quality soon falls off. In place 
of much outdoor exercise and plain, nutritious diet, she is fed 
luxuriously and gets little exercise. In order to restore the 
quality of the milk in such a case, the woman must be restored 
as far as possible to her previous conditions of diet and exercise. 

Many substances are excreted in the milk, such as ammonia 
and the aromatic oils to which vegetable substances belonging 
to Umbelliferree and Crucifere owe their flavour, probably also 
all volatile oils are thus excreted. Amongst those which have 
actually been found to pass into the milk are the oils of anise, 
cumin, dill, wormwood, and garlic, as well as turpentine and 
copaiba. The purgative principles of rhubarb, senna, scammony, 
and castor-oil, pass into the milk. Opium, iodine, and indigo do 
80 also, and metals, such as antimony, arsenic, bismuth, iron, 
lead, mercury, and zinc. Volatile oils, having an agreeable taste, 
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do not appear to affect the secretion of milk directly, but appear 
to render it pleasant to children, so that they take the breast 
eagerly. When lactation is defective they may increase the 
reflex stimulus to the nipple by making the child suck more 
vigorously and thus increase the quantity of milk. For this 
reason such volatile oils as anise and dill may be useful as galac- 
tagogues. Garlic, on the contrary, renders the milk disagreeable 
to children, so that they will not take it. Copaiba also renders 
the milk disagreeable. The nearest approach to a true galacta- 
gogue is jaborandi, but it affects the gland only temporarily. 
Beer and porter stimulate the secretion for a short time, but 
they produce no proportionate benefit in the child, and nursing 
mothers are, as a rule, much better without alcohol, and should 
rather take milk instead. When the milk of the mother is defi- 
cient in saline constituents they may be supplied by giving the 
appropriate salts to the mother. 

Various physiological actions may be produced in the child 
by administering drugs to the mother. The administration of acids 
to nursing mothers is generally to be avoided, as they are apt to 
cause griping in the child. Neutral salts as a rule pass into the 
milk and cause looseness of the bowels in the child. Senna, 
castor-oil, rhubarb, seammony, sulphur, and probably Jjalap, act 
as purgatives to the child. Salts of potassium administered to 
the mother will act as diuretics to the child. Turpentine ad- 
ministered to the mother also can be detected in the urine of the 
child; and this is also the case with copaiba and iodide of potas- 
sium. Opium administered to the mother may act as a narcotic 
to the child, and mercury, arsenic, and iodide of potassium may 
all be given to nursing children by administration to the mother. 
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CHAPTER XVII. 
METHODS OF ADMINISTERING DRUGS. 


Drucs may be used either for their local or general action, and 
sometimes for a combination of the two. Thus a solution of 
opium may be applied to the eye for its local effect in relieving 
irritation of the conjunctiva. It may be given by the mouth or 
injected under the skin to relieve pain and induce sleep, though 
the seat of the pain may be far removed, both from the point of 
injection and from the alimentary canal; or the opium may be 
applied in the form of a pessary in uterine disease to relieve pain, 
both by its local action on the part, and its general action on the 
system after absorption. 

In order to produce their general action drugs may be intro- 
duced into the system through the skin, subcutaneous cellular 
tissue, lungs, mucous membranes, especiully that of the aliment- 
ary canal, serous membranes and veins. The same drug applied 
in the same quantity through different channels may have different 
effects ; for not only may slower absorption give rise to difference in 
the amount present at any time in the blood, as already explained 
(p. 88), but a reflex effect upon the organism may be produced 
by the local action of the drug at the place of introduction. 


Application of Drugs by the Skin. 


There are three different methods of applying drugs by the 
skin which are well recognised, these are :-— 


1. Epidermic, to the skin covered by epidermis. 
2. Endermic, to the skin denuded of epidermis. 
8. Hypodermic, to the subcutaneous cellular tissue. 


Epidermic Application.— Remedies are applied to the un- 
broken skin chiefly for their local action on the part to which 
they are applied, or their reflex action through the nervous system 
on more distant parts. The epidermic applications are compara- 
tively rarely used as a means of introducing drugs into the system, 
for the epidermis opposes such an obstacle to absorption, that it 
takes place slowly and with great difficulty. 

In some of the lower animals, such as frogs, respiration takes 
place to such an extent through the skin, that the animal will 
live for a long time after respiratory movements have ceased. 
Respiration also takes place through the skin in man, but to a 


458 PHARMACOLOGY AND THERAPEUTICS.  [snor. 1. 


very slight extent, the absorption of oxygen and the excretion of 
carbonic acid being only about ,4,th part of that in the lungs. 

The skin is able to absorb other gases as well as oxygen, such 
as sulphuretted hydrogen, carbonic acid, carbonic oxide, and the 
vapours of hydrocyanic acid, ether, and chloroform. 

From the relief which persons who have been shipwrecked and 
have suffered from extreme thirst have received by bathing in 
sea-water, or putting on shirts wet with sea-water, it seems prob- 
able that the skin is able to absorb water, but this fact also shows 
that solids dissolved in the water are not absorbed by the skin. 
A good deal of discussion has taken place regarding the absorp- 
tion by the skin of substances applied to it in a state of solution. 
Experiments on this point have usually been made with iodide 
of potassium, on account of the ease with which this salt can be 
detected in the urine. The results have generally been negative, 
but sometimes they have been positive. The general result is 
that the salt is never absorbed by the skin from the solution, and 
that in the cases where absorption has taken place, it has been 
due to the skin not having been washed after the bath, so that 
the iodide has crystallised on the surface, and has afterwards by 
friction of the clothes been rubbed into the sebaceous glands. 
It would appear that the fat in the skin as well as the epidermis 
presents an obstacle to the absorption of substances in solution, 
but when they are applied in such a form that they can readily 
mix with the sebaceous matter of the skin, they are tolerably 
readily absorbed, as for example when they are used in the form 
of ointment and well rubbed into the skin, so as to penetrate into 
the sebaceous follicles and also the sweat-glands. They are also 
absorbed when dissolved in ether, and especially in chloroform, 
even when simply painted over the surface. Alcoholic solutions 
-are not absorbed when painted on in this way, although they 
may be absorbed if rubbed well in. It has been supposed that 
the absorption of chloroform solution is due to the chloroform 
mixing with the sebaceous matter. But, if true at all, this is 
certainly not the complete explanation of the fact, for as has just 
been mentioned, alcoholic solutions are not absorbed, although 
alcohol as well as chloroform will dissolve sebaceous matter. 
Waller has also shown that chloroform passes rapidly through 
the dead skin, carrying with it alkaloids dissolved in it. Its 
action is therefore to a great extent due to its peculiar endos- 
motic power. 

The vascularity of the skin greatly alters its absorptive power. 
In the frog, absorption usually occurs rapidly through the skin, 
80 that if the hind legs be immersed for a few minutes in a solu- 
tion of cyanide of potassium, the salt is rapidly absorbed and 
can be detected in the mouth of the animal in a few minutes. 
But if the circulation be depressed by the previous administration 
of ether, curare, or any cardiac depressant, this absorption into 
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the system does not take place; for although the cyanide of 
potassium passes through the skin, yet, the subcutaneous circu- 
lation being feeble, it is not conveyed away from the point of 
local application into the system generally. 

The absorption of drugs may therefore be diminished by de- 
pression of the circulation either locally at the point of application 
or in the system generally. It may be rendered more rapid by 
increased circulation at the point of application. A general in- 
crease in the circulation usually accelerates the circulation in the 
different parts of the body, but does not necessarily do so, for the 
vessels of a part may remain contracted while the general circu- 
lation is more rapid than usual. 

A local increase in the circulation occurs from inflammation 
of a part, or from temporary irritation such as that produced by 
rubbing, or by the application of irritant substances. The use of 
friction, therefore, increases absorption not only by pressing the 
substances employed into the sweat-glands and hair-follicles but 
also by increasing the circulation, and this effect will take place 
to a still greater extent if the substances used have a tendency to 
cause dilatation of the vessels. 

The most common methods of applying drugs epidermically 
are baths, poultices, inunction, and friction. 


Baths. 


These may be either local or general. In general baths, 
the whole of the body excepting the head is exposed to the action 
of various agents. According to the nature of the agent, baths 
may be divided as follows :— 


(1) Ordinary full bath. 
(2) Affusions. 

(3) Spray. 

(4) Sitz-bath. 

(5) Foot-bath. 

(6) Cold pack. 

(7) Compresses. 

(8) Douches. 


1) Tepid bath. 
2) Warm bath. 
8) Hot bath. 

4) Hot foot-bath. 
I, Water. 5) Hot sitz-bath. 


Cold. 


A. Simple. 


Hot. 


1) Sea-bathing. 

2) Common saline bath. Artificial sea- 
water made by dissolving bay-salt 
in water (1 Ib. of salt in 80 gals. of 
water). 

B. Medicated. 8) Carbonic acid and saline. 

4) Acid bath. 

5) Alkaline bath. 

6) Sulphurated bath, 

«1(7) Mustard bath. 
(8) Pine bath (Fichtennadelbad). 
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: Russian. 
A. Aqueous. (1) Simple. Simple vapour. 
Il. Varour. . (2) Medicated. Vinegar. 


B. Volatilised drugs, e.g. Calomel. 
II. Am. .  . Turkish bath. 


Cold Bath.—The effect of a bath depends very much upon 
its temperature. 

In a cold bath, the temperature of the water is at or below 
70° F. 

The first effect of immersion in a cold bath is contraction of 
the vessels of the skin, accompanied by a feeling of chilliness and 
perhaps even of shivering. When the water reaches the level of 
the chest, the respiratory centre becomes reflexly affected, and the 
respiration becomes gasping. 

After a few minutes the cutaneous vessels begin to relax, 
and the blood returning to the surface warms it. If the person 
now comes out of the bath, dries quickly and rubs vigorously, 
the brisk circulation in the skin gives rise to a pleasant feeling of 
warmth. 

The feeling of warmth, or at least of lessened coldness, will 
occur even if the bath be continued, but the increased circula- 
tion in the skin allows the blood to be much more rapidly cooled, 
and thus the temperature of the body is much more quickly 
reduced. When the blood which has been thus cooled in the skin 
returns to the nerve-centres, if appears to stimulate the vaso- 
motor centre and produce a second contraction of the cutaneous 
vessels, accompanied by a greater and. more persistent chilliness 
than before. 

The object of cold baths is usually :—Ist, either to have a 
tonic and bracing influence on the body; or 2ndly, to abstract 
heat from the body in cases of fever. 

As a tonic the cold bath is often very efficacious, and not only 
gives a feeling of strength and comfort, but tends to prevent those 
who take it from catching cold so readily as they might otherwise 
do. The vessels of the skin are, as has already been mentioned, 
the regulators of temperature, and contract when they are exposed 
to cold: thus protecting the internal organs from its chilling 
influence. But Rosenthal has found that when animals are kept 
for a long time in a warm chamber, their vessels lose to a great 
extent their contractile power, and thus the animal becomes much 
more readily chilled when exposed to cold. Cold baths, by train- 
ing, as it were, the cutaneous vessels to contract, tend to protect 
the organism from the injurious effects of accidental exposure. 
Besides this, however, the stimulation to the circulation which 
comes as an after-effect, tends to increase both the tissue- 
change in the body, and the excretion of waste-substances from it. 
In consequence of this, cold bathing is usually followed by an 
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increased appetite, so that the most favourable conditions for the 
nutrition of the body are supplied by cold baths, viz. increased 
supply of food, increased tissue-change, increased excretion of 
waste. 

Cold baths may therefore be looked upon as a most powerful 
tonic. 

But while cold baths are of great use to those with whom 
they agree, they may be productive of great harm when 
they are indiscreetly used. As a general rule it may be said 
that when they cause much discomfort during the bath, and 
especially if they cause chilliness afterwards, not removed by 
brisk friction, they do harm rather than good. This is more 
especially the case with children and with persons of feeble 
circulation. 

Rosenthal’s experiments, already quoted, show us that there 
is a scientific basis for the popular notion of ‘hardening’ by 
exposure. But this process may be carried much too far, and 
instead of getting excitement of the circulation with all its atten- 
dant advantages, the effect of the bath may be to lower the 
temperature, depress the circulation, and greatly injure the 
nutrition. The risk of such injury may be much diminished 
by proper attention to the mode of giving the bath. In children 
or delicate persons it is better, as a rule, to avoid immersing 
the whole body, and especially to avoid putting the feet in cold 
water at the same time as the body. The best way is to let the 
person sit down in a sitz-bath with the feet out and quickly to 
dash the water over the face, chest, back, and arms. Then a 
large bath sheet is to be thrown around the body so as completely 
to envelope it, and to prevent its being chilled during the process 
of drying. For during the exposure of the body while the sur- 
face is still wet, the chilling process is going on by evaporation 
during summer, and by conduction by the cold air in winter. 
This may be seen markedly in persons of a feeble circulation 
who rise from the bath with a feeling of slight glow, but lose 
it completely and begin to feel chilly, if the process of drying 
is delayed. Instead of a bath sheet, a dressing-gown made of 
towelling may be used. For very delicate persons the water of 
tke bath should be rendered tepid by the addition of a little hot 
water, and the face may not be sponged until after the rest of 
the body has been dried and the clothes put on. In winter the 
temperature of the room must not be too low; it is best, there- 
fore, for delicate persons to take a slightly tepid bath before a 
fire. Tolerance to cold is moreover often established by gradu- 
ally reducing the temperature of the water in successive baths, 
care being taken that no feeling of chilliness supervenes. 

Sometimes the vigorous use of a flesh-brush over the chest 
tends to assist the reaction, and, if practicable, a short though 
brisk walk is advisable just after the bath. It must mot, however, 


462 PHARMACOLOGY AND THERAPEUTICS.  [sxot. 1 


be long, as otherwise exhaustion might set in, and the appetite 
instead of being increased would be diminished. 

Besides the tonic action which cold baths exert on the circu- 
lation and on the body generally, they appear to have a beneficial 
action in certain disturbances of the respiration. 

The respiratory centre (p. 241) may be strongly affected re- 
flexly by cold applied to the surface of the chest, as is shown by 
the gasping breathing, or inspiratory tetanus, observed when 
the cold water reaches the chest on walking slowly into it. In 
children suffering from broncho-pneumonia the severe attacks 
of dyspncea which sometimes occur are relieved by a momentary 
immersion in water at a temperature of 60° F. 

Cold sponging, as recommended by Ringer in his excellent 
work on Therapeutics, is exceedingly useful in laryngismus 
stridulus. It should be used two or three times a day whatever 
be the weather. If the child be hoarse, it should not be allowed 
to go out, but if there is no hoarseness, the fresh air, even if 
cold, will be advantageous. To arrest a paroxysm cold water 
should be dashed over the child. 

Ringer also recommends it for a catch in the breath occur- 
ring in young children during the night, awaking them from 
sleep. 

By abstracting heat, cold baths are useful in fever in several 
ways. By reducing the temperature they tend to lessen the 
amount of tissue-change which is already excessive, and they 
thus tend to husband the patient’s strength, as well as to reduce 
the alterations of the tissues, such as fatty degeneration of the 
heart, which occur in consequence of a high temperature. By 
lessening the temperature also, they diminish the rapidity of 
the pulse, and by thus prolonging the cardiac diastole give more 
opportunity for the nutrition of the muscular walls of the heart. 

A high temperature, if it is remittent, is better supported 
than a lower temperature which is continuous, and therefore 
Liebermeister, to whom we in a great measure owe the recent 
introduction of cold baths as a therapeutic measure, uses them 
with the object of increasing and prolonging the remissions 
in temperature which usually occur spontaneously in febrile 
diseases—producing a condition of ‘ relative apyrexia.’ 

There are several ways of employing cold baths to reduce 
temperature. One is that of cold affusion, in which the patient 
is put into a tub and four or five gallons of cold water thrown 
over him. Another is to place the patient in a bath at about 
90° F. and gradually reduce the temperature, by the addition 
of cold water, to 80°, 70°, or even 60° F. The patient is kept in 
thie from ten to twenty minutes, according to his strength and 
the height of the temperature. As the temperature continues to 
fall for some time after the removal of the patient from the 
water, the bath should not be continued so long as to lower it to 
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the full extent required while he is in the bath, lest collapse 
occur afterwards. 

Instead of the bath being gradually cooled down, it may be 
used at once at a temperature between 60° and 90° according 
to the condition of the patient, and if the temperature be very 
high, the water must be cooled still more by means of ice, and 
its action aided by ice given by the mouth and rubbed or laid 
upon the surface of the body. This treatment may be adopted 
even although pneymonia be present, if the patient’s life is 
threatened by an excessive rise in temperature. When the tem- 
perature rises again the bath should be repeated. 

Cold Pack.—-The pack is a less efficient means of abstract- 
ing heat from the body, but it is useful in causing a different 
distribution of blood in the body. It is therefore sometimes 
very useful in lessening delirium and producing quietness and 
sleep. In employing it, a wet sheet is wrung well out of cold 
water and wrapped tightly around the patient; over this are 
wrapped one to three blankets. A little heat is abstracted at 
first by the cold of the sheet, but this is very little, and indeed 
it is asserted by some that cold packs, instead of abstracting heat, 
prevent its escape. The skin soon becomes warm, and frequently 
profuse perspiration is produced. A certain arhount of heat is 
lost, though perhaps not very much, by the evaporation through 
the blankets. It is probable, however, that the production of 
heat is to a certain extent lessened, at least in restless patients, 
by their movements being mechanically restrained by the sheet, 
and also by the blood being withdrawn from the internal organs 
and muscles to the skin. As the pack restrains the movements 
in a most complete way and with a force against which it is in 
vain to struggle, while at the same time it is comfortable and 
soothing, it frequently induces sleep when narcotics have been 
useless. 

Cold sponging is sometimes a very useful means of abstract- 
ing heat in cases of fever, where the patient is weak and the 
temperature, though perhaps not going above 104° or 105° F., 
tends rapidly to regain its former height after cooling, and where 
it scems inadvisable to subject the patient to the frequent move- 
ment in and out of bed required in cold baths. The loss of 
heat consequent on cold sponging is due partly to the applica- 
tion of the cold water, but it is due chiefly to the evaporation 
which takes place from the surface of the body. Consequently 
sponging with tepid or even with hot water will also reduce 
temperature. 

Cold Douches.'—In this form of bath a stream of water 
having considerable force is directed against a part of the body. 


' For a short and concise account of the various appliances used in hydro- 


therapeutics, vide Paper on ‘ Rational Hydro-therapeutics,’ by G. L. Pardington, 
M.D., Practitioner, Jan. 1884... 
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The stream may either be unbroken, and to this the name douche 
is usually restricted, or is may be broken up by delivery through 
@ rose into a number of minute streams, so as to form a shower 
or rain bath. If the douche is large (one or two inches in dia- 
meter) it causes a great amount of shock and sometimes does 
much harm. Usually a stream of a quarter of an inch in 
diameter is quite sufficient for all purposes. Douches are chiefly 
applied to the spine, spleen, liver, joints, anus, and vagina. 
The spinal douche usually consists of a single stream, and may 
either be allowed to fall vertically upon the spine, the body being 
more or less inclined, or it may be delivered from a horizontal 
pipe with the body in an upright position. It is useful as a 
stimulant in melancholia, cerebral anemia, and general debility. 
To avoid too great depression it is better to apply hot and cold 
water alternately, unless it is used immediately after a hot 
application such as a spinal pack. Douches to the head are 
useful in alcoholic coma. Douches to the liver and spleen have 
been found useful in chronic congestion and enlargement of these 
organs. The douche applied to stiffened joints appears sometimes 
to be of considerable service. 

The ascending douche is usually delivered through a rose, 
so as to form a shower, and it is directed against the perineum 
while the patient is in a sitting position. It is useful in hemor- 
rhoids and pruritus ani, and when used at a regular hour daily, 
first tepid and then cold, it is useful in constipation. 

The vaginal douche is used by the patient lying on her back 
with her knees drawn up and with the pipe in the vagina. It is 
useful in vaginal leucorrhcea and cervical catarrh, and in chronic 
subinvolution and hyperplasia the hot douche at 105°, F. to 110° F. 
twice a day for several minutes is of much service. 


Local Application of Cold. 


Sitz-bath.— When a person sits down in a cold sitz-bath, or 
when he sits down in an empty bath and cold water is poured 
into it, until it covers the hips, the vessels of the parts exposed 
to the cold contract, and the blood is consequently driven into 
other parts of the body. It would appear, however, that not only 
do the vessels of the skin contract, but also that contraction of 
the intestinal vessels occurs reflexly through the splanchnic 
nerves: so that in consequence there is a feeling of warmth and 
fulness in the head, an increase in the volume of the arm, as 
measured by the plethysmograph, and a rise of temperature in 
the axilla. 

A cold sitz-bath, when applied only from one to five 
minutes and followed by a brisk rubbing, tends to increase the 
amount of blood in the abdominal organs, to quicken the circu- 


) Pardington, op. cit. 
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lation in the liver and spleen, and to augment the activity of the 
movements of the intestine and bladder. It may therefore be 
used with advantage in constipation and in disorders of the 
bladder depending on weakness, such as either difficulty in expel- 
ling the urine or difficulty in retaining it. 

In pregnancy, cold sitz-baths are sometimes useful, giving a 
feeling of comfort and strength, and lessening the sensations of 
dragging in the abdomen. 

Where any tendency to premature expulsion of the foetus 
exists they should be avoided, as the increased circulation which 
they cause in the pelvic organs might lead to abortion. 

When cold sitz-baths are continued for a long time, as from 
ten to thirty minutes, at a temperature from 8° to 15° C., the 
contraction of the abdominal vessels appears to be more perma- 
nent, and thus they may be employed for the purpose of lessen- 
ing congestion in the intestine, and may be used with advantage 
in cases of obstinate diarrhoea and congestive enlargement of the 
liver and spleen. 

The effect of a prolonged sitz-bath in lessening congestion of 
the abdominal organs is greatly increased if 1t be preceded by a 
wash-down, with brisk friction, so that the blood may be attracted 
to the other parts of the surface as well as driven out of the 
abdomen by contraction of the intestinal vessels. 

Cold Foot-bath.—Coldness of the feet not only causes dis- 
comfort to the person, but if it occurs at night, it may prevent 
sleep. Putting them in hot water may warm them temporarily, 
but will not do so permanently, and a much better way is to put 
them in cold water, rub them briskly while in it, and then dry 
them thoroughly with a soft towel, giving them a rub afterwards 
with a rough bath-towel. 

Cold foot-baths are to be avoided during the menstrual period, 
as they have a very great power indeed to check menstruation 
and frequently bring on amenorrhea. Their power to check 
the menstrual flow is popularly known, and sometimes great 
harm 1s occasioned by young women using them to check men- 
struation, in order that they may be able to attend some party 
of pleasure. 

Cold Compresses.—By the application of cold over the 
course of an artery, it can be made to contract, and the amount 
of blood to the district which it supplies may consequently be 
diminished. This is shown by the accompanying curve taken by 
Winternitz from the radial artery (Fig. 156). 

The first half of the curve (A) was taken before anything 
had been applied to the arm. The instrument being allowed to 
remain, ice was next applied to the arm, and the second half 
of the curve (B) shows the contraction which it had produced 
in the artery. 

When the cold application is allowed to remain for a while, 
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it gradually acquires the temperature of the body, and if evapo- 
ration be prevented, it comes to have the same effect as warmth, 





F1G.156.—Tracings from the radial artery at the wrist: A before and B after the application of a 
cloth dipped in cold water round the arm, (After Winternitz.) 


but if constantly renewed, the contraction of the artery may be 
kept up. A similar contraction to that just noticed in the ves- 
sels of the arm may be produced in the vessels of the head by 
cold applications around the neck. This is shown by the fall of 
temperature in the auditory meatus. Cold may be applied to 
the neck either by a bag containing ice, or by an india-rubber 
bag, or coils of tubing, through which cold water may be kept 
constantly flowing. 

As a very large proportion of the whole blood in the body 
flows through the carotids, the application of cold to the neck 
may act as a general antipyretic. The accurate application of 
ice-bags to the neck so as to cover the supra-clavicular regions 
also, and thus to cool the blood in the subclavians, has been 
recommended in fever, to reduce the temperature generally. In 
tonsillitis cold to the neck is useful, for its local action.! 

Cold to the head is frequently applied in delirium, menin- 
gitis, and severe cephalalgia. It may be applied either by a bag 
containing cold water or ice, or still more conveniently by a cap 
consisting of india-rubber tubing through which water constantly 
flows. 

A continuous stream of water through an ordinary water-bed 
reduces the temperature slightly and thus relieves the symptoms 
in prolonged fever. 


Warm Baths. 


Tepid Baths.—These baths range from 85° F. to 65° F. or 
29°4° C. to 18°3° C. They are chiefly used for cleansing pur- 
poses, and at the lower margin of about 65° F. they may be used 
for a somewhat tonic action in persons of feeble circulation 
(p. 461). 

Warm Baths.—These range from 97° F. to 85° F., or 
36°1° C. to 29:4° C. When the water is above these tempera- 
tures it forms a hot bath. The warm water softens the epi- 
dermis, and is thus of much use in chronic skin-diseases. It 
dilates the vessels of the surface of the body, and thus tends to 
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lessen any internal congestion. At the same time it tends to 
induce perspiration. On this account the warm bath is useful 
in lessening pain depending on congestion of internal organs 
and in preventing congestion from going on to inflammation. 
It is therefore very serviceable when there is a threatening of 
bronchitis, or gastro-intestinal catarrh, colic, &c. It tends to 
reduce the temperature both by dilating the peripheral vessels 
and inducing perspiration, and is therefore useful in febrile 
conditions. By withdrawing blood from the brain it tends to 
induce sleep. 

Hot Baths.—These range from 97° F., or 86:1° C., upwards. 
A much higher temperature than can be endured at first can be 
borne if the temperature be gradually raised by the gradual 
addition of hot water to the bath while the body is immersed, 
and the bath may thus be raised as high as 110° F. Hot baths 
not only prevent loss of heat from the surface, but if above the 
temperature of the blood, actually impart heat to the body. 
The consequence of this is that the temperature of the body rises 
very rapidly, and therefore the respiration and pulse both become 
very quick. The peripheral vessels become still more dilated 
than in the warm bath, and the blood pours s0 rapidly through 
them that, in spite of the quick and powerful action of the heart, 
there may be a tendency to syncope when the head is raised. 
After remaining in such a bath from ten to twenty minutes, the 
patient must be carefully lgted out so as to avoid any risk of 
syncope, and should be wrapped in warm, dry blankets. The 
hot bath is a still more powerful agent than the warm bath in 
producing sweating, and is employed in cases of dropsy. 

Hot Foot-bath.—A hot foot-bath has a general effect that 
can hardly be explained by the simple dilatation of the vessels in 
the feet and consequent derivation of blood to them. It seems, 
indeed, to exert some reflex action on other parts of the body 
and causes a general feeling of warmth. It is very useful as an 
adjunct to vascular stimulants in relieving congestion and pre- 
venting inflammation, as in threatened catarrh, bronchitis, &e. 
When the feet are put into a hot bath, we find that the femoral 
arteries become much dilated and pulsate much more vigor- 
ously than they did before. It is not improbable that this 
dilatation extends beyond the femoral to the iliac arteries, and 
that the supply of blood is increased in the pelvic organs as well 
as in the feet. In cases of amenorrhea, especially where it has 
been brought on by exposure to cold, hot foot-baths tend to 
restore the menstrual flow. They should be begun four or five 
nights before the period is expected, and continued during the 
time it ought to last. Their efficacy may be increased by the 
addition of a little mustard. 

Hot Sitz-baths. —These have a still greater tendency than 
hot foot-baths to increase the circulation in the pelvic organs, 
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and they may be used either alone or with mustard in the 
manner just described in cases of amenorrhea. 
Poultices.—Poultices are simply a means of applying heat 
and moisture to a limited portion of the surface of the body. 
Their mode of action has already been discussed (p. 842). They 
consist essentially of some farinaceous substance made into a 
paste with hot water, and the most common substances used as 
bases are linseed meal, bread, bran, oatmeal or starch. In all 
cases, not only should the water with which the poultice is made 
be perfectly boiling, but the bowl in which it is to be mixed, the 
spoon with which it is to be stirred, and the tow or flannel in 
which it is to be laid, should all be as hot as possible. By adding 
the linseed meal to the water and constantly stirring, there is 
less chance of the poultice being knotty than if the water were 
added to the meal. If the poultice is intended to be applied to. 
a wound, sore, boil, or carbuncle, it should be spread upon a 
piece of flannel or tow and applied directly to the skin, because 
the softening action of the water and oil it contains on the 





Fic. 157.—The upper figure represents the bag empty: the lower one the bag filled and sewn up. 


the poultice is used to relieve pain, congestion, or inflammation 
of the internal organs, as in pleurisy, pneumonia, or colic—intes- 
tinal, biliary, or renal, it ought not to be applied directly to the 
bkin, but should be separated from it by something which con- 
ducts heat badly, such as flannel. The reason for this is that 
it 1s impossible to apply a very hot poultice directly to the skin 
on account of the pain it causes, whereas if a substance which 
conducts heat badly be interposed, the poultice can be applied 
boiling hot, the heat gradually passes through without becoming 
inconveniently great, and is retained for a much longer time. 
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In order to accomplish this, a flannel bag should be prepared, 
@ convenient size being twelve inches by eight; this should be 
closed at three edges and open at the fourth; one side of it 
should be about one inch or one inch and a half longer than the 
other, as represented in the diagram (Fig. 157), and it is con- 
venient also to have four tapes attached at the points which form 
the corners when the bag is closed, in order to keep the poultice 
in position. Besides this, another strip of flannel should be 
prepared of the same breadth as the length of the bag, and long 
enough to wrap round it once or oftener. Crushed linseed, 
bowl, and spoon should then be got together, and the spoon and 
bowl thoroughly heated by means of boiling water; the poultice 
‘should then be made with perfectly boiling water, and rather 
soft. As soon as it is ready it should be poured into the bag, 
previously warmed by holding it before the fire; the flap which 
is formed by the longest side of the bag should now be turned 
down and fastened in its place by a few long stitches with a 
needle and thread ; it should then be quickly wrapped in the 
strip of flannel (also previously warmed), and fastened tn situ, if 
necessary, by means of the tapes. It may be covered outside 
with a sheet of cotton wool. 


Medicated Baths. 


The addition of stimulating substances, such as salt, to the 
water, increases the stimulation to the skin, and the amount of 
after-reaction. 

In sea-bathing the stimulating effect of the salt is further 
increased by the mechanical shock of the waves, and sometimes 
also by the friction of the fine sand of the beach. Sea-bathing 
also differs from baths in the fact that muscular exertion is 
combined with it, either in simply moving about and retaining 
one’s footing, or still more in swimming. 

Carbonic Acid Bath.—This is a saline bath, containing two 
to three per cent. of chloride of sodium, and not more than one 
per cent. of chloride of calcium, with varying proportions of 
free carbonic acid up to 8 grammes in the litre. It has been 
recommended for chronic heart-disease, both functional and 
organic, and is said to act as a cardiac tonic.! 

Acid Bath.—This bath is made by mixing eight ounces of 
nitro-hydrochloric acid with a gallon of water at blood heat 
(98° F.) This is sometimes used as a foot-bath, but it is better 
iupplied as a compress. A flannel roller about a foot wide, and 
long enough to go twice round the body, should be soaked in the 
acidulated water, wrung thoroughly out, and rolled round the 
region of the liver; a piece of oil-silk, large enough to cover it 





» Aug. Schott, Berl. klin. Wochensch., No. 33, 1888, 


470 PHARMACOLOGY AND THERAPEUTICS. [srct. 1. 


completely and leave a little margin over, should then be put 
over it. It may be worn for several days, being renewed every 
night, and it is chiefly useful in chronic disease of the liver.’ 

Alkaline Bath.—This is made by adding crystallised car- 
bonate of sodium to water in the proportion of about one drachm 
to each gallon. It is chiefly used in chronic skin-diseases. 

Sulphurated Bath.—This may be made by dissolving sul- 
phurated potash in water, about half a drachm to the gallon, or, 
in imitation of Barége waters, may be made by mixing sodium 
sulphide, sodium carbonate, and sodium chloride in the propor- 
tion of twenty grains of each to the gallon. These are chiefly 
useful in chronic scaly skin-diseases, and in rheumatism. Much 
more benefit 1s usually obtained by a visit to sulphur springs, 
such as those of Aix-les-Bains, Aix-la-Chapelle, Barege, Har- 
rogate, or Strathpeffer, than from the use of sulphur baths at 
home. 

Mustard Bath.—This is made by adding mustard to water 
in the proportion of about half a drachm to a drachm and a 
quarter per gallon. It is a powerful stimulant, but must not be 
applied too long. It must be remembered that, while slight 
stimuli to the skin increase the frequency and energy of the 
cardiac contractions and the rapidity of the circulation, and 
raise the temperature, severe irritation of the skin lessens the 
frequency of the pulse and the rapidity of the circulation, dilates 
the vessels and lowers the temperature.? The patient should 
never be allowed to remain more than ten minutes in the bath, 
and should be at once removed as soon as he feels either 
burning of the skin or icy coldness. Mustard baths are generally 
used in order to quicken the appearance of the eruption in the 
exanthemata. 

Pine Bath.—This is made by adding a decoction of the shoots 
of pines to water, but it is more convenient to use the oleum 
pini sylvestris in the proportion of one minim to the gallon. 
These baths are used in rheumatism, gout, paralysis, scrofula, 
and skin-diseases. 


Vapour Baths. 


In these the body is exposed to steam instead of being im- 
mersed in hot water. The effect is much the same as that of 
the hot bath. The so-called Russian bath consists of a room 
filled with steam and provided with benches at various levels. 
The higher the level the greater is the heat, and usually, except- 
ing on the lower benches, it is only possible to breathe with any 





* Squire’s Companion to the British Pharmacopeia, 18th ed. 
= Naumann, Prager med. Jahrschr., 1863, i. p. 1, and 1867, i. p. 133; Heiden- 
ae ie Arch, Bd. iii. p. 504, and Bd. v. p. 77; Riegel, Pfliiger’s Archiv, 
iv. p. 350, 


onaP. xvi1.| METHODS OF ADMINISTERING DRUGS. 471 


comfort by holding a sponge dipped in cold water before the nose. 
From this room the bather goes to another where he is drenched 
with cold water by a douche, and is then quickly dried, and 
allowed to rest for some time before dressing. These baths are 
chiefly used in chronic rheumatism. They are liable to the same 
objections as the hot bath, and to a still greater extent, for the 
inhalation of the hot steam produces greater difficulty of breath- 
ing, greater acceleration of the pulse, and greater tendency to 
syncope. Vapour baths, in which the body only is exposed to 
the action of the steam, and the head is left out are much better. 
They are usually applied either by means of a kind of box in 
which the body of the bather is enclosed while the head remains 
outside, or else by introducing steam under the bedclothes, which 
are supported by a kind of cradle, while the bedclothes are tucked 
tightly round the patient’s neck to prevent the escape of the 
vapour. The latter plan is very useful in cases of dropsy and 
uremia, as it induces a copious perspiration and does not ex- 
haust the patient nearly so much as a hot bath. In cases of 
acute rheumatism a vapour bath of vinegar has been recom- 
mended. 

Calomel Fumigation.—This is used as a means of inducing 
the general action of mercury. The patient is seated naked on 
a wickerwork chair, underneath which is put a stand holding a 
shallow cup containing 20 to 30 grains of calomel. The calomel 
is volatilised by means of @ spirit lamp, and a blanket or water- 
proof sheet being thrown round the patient so as completely to 
envelope himself, his chair, and the fumigating apparatus, the 
calomel fumes become condensed upon his skin in a fine state of 
division. It is absorbed with considerable rapidity, probably from 
becoming mixed with the sebaceous secretion from the skin, and 
the general action of mercury is quickly induced. 


Air Baths. 


Turkish Bath.—The Turkish bath usually consists of three 
rooms, although frequently there are more. The temperature of 
the first, or dressing-room, is moderate, that of the second is 
higher, and that of the third is higher still. In the first room, 
the bather, after undressing, winds one towel round his loins, 
and a second round his head in the form of a turban. If he has 
any tendency to cerebral congestion, the second one may be wet. 
He then passes into the second room, where he usually waits a 
short time before passing into the third room. Some people, 
however, go directly into the third room. In both the second 
and third rooms the bathers partake freely of cold water. A few 
minutes’ stay in the warmest room is usually sufficient to make 
the bather perspire freely, and he then returns to the second or 
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cooler room, where he may remain half an hour or more, accord- 
ing to circumstances. He may then be shampooed, the surface 
of the body being rubbed, the muscles kneaded, and the smaller 
joints extended. He is next washed with a lather of soap, and 
sluiced with basins of tepid or warm water. For some people it 
is most agreeable after this to be simply wrapped in warm towels 
and allowed to repose in the dressing-room. Others prefer to 
finish up with a cold douche before proceeding to the dressing- 
room. Here they remain resting for aconsiderable time before they 
again dress. Turkish baths are exceedingly useful in chronic 
rheumatism and gout, and in persons suffering from the effects 
of malaria. The chief objection to the Turkish bath is the 
length of time that it takes. In some persons it has a weakening 
effect, but in many others it has none. The chief precautions 
are not to stay too long in the hot room, and to leave it at once 
if giddiness or a feeling of tightness in the head comes on. If 
the skin perspires with difficulty, the necessity for caution in 
entering the hot room becomes still greater, and it is advisable 
rather to spend a longer time in the second room, and drink 
freely of water before entering the hotter room, if, indeed, this 
be entered at all on the first few times of taking the bath. Per- 
sons who suffer from a feeling of exhaustion after a Turkish bath 
should not take a cold douche nor a plunge into water after per- 
spiring, but should simply allow themselves to cool very gradually, 
and should take some stimulant, such as coffee or beef-tea, while 
doing so. Persons who suffer from malaria also should spend a 
good while in the second room before attempting to enter the 
third, as the sudden application of heat to the skin and lungs 
seems to irritate the vaso-motor centres and cause chilliness, or 
even shivering. 


Friction and Inunction. 


Friction of the skin causes first a temporary contraction of 
the vessels, followed by a more or less permanent dilatation, so 
that the skin continues red for a length of time after the irrita- 
tion has ceased. This redness is accompanied by a warm glow 
from the increased circulation in the skin, and friction is there- 
fore useful as an adjunct to cold baths. Besides this, friction 
along the extremities in an upward direction tends to aid the 
flow of lymph, and thus to remove the products of waste from 
the muscles. 

The fascia covering a muscle forms a pumping apparatus for 
removing waste-products from the muscles (Fig. 158). It consists 
of two layers, a b and ef, and between these are lymph spaces, some 
of which, x, are seen in transverse, and others, which appear black 
from the injection with which they are filled, are seen in lon- 
gitudinal section. Each time the muscle contracts, it becomes 
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thicker, presses the two layers of fascia together, and drives the 
lymph from the spaces onwards into the lymphatics. Each time 
the muscle relaxes, the layers of fascia tend to separate, and 





Fig. 158.—Injected lymph-spaces from the fascia lata of a dog. The injected lymph-spaces are 
black 1m the figure. (After Ludwig and Schweigger-Seidel.) 


lymph from the muscle, carrying with it the waste-products, 
fills the spaces between the layers. ‘The action of the muscle 
itself thus tends to remove the waste-products which give rise to 
fatigue (vide Massage, p. 131), but after over-exertion their 
removal may be greatly aided by gentle but firm upward friction, 
which will have a similar action on the fascia to the alternate 
compression and separation of its two layers, caused by the action 
-of the muscle itself. 

Gentle firm friction thus lessens or may even remove en- 
tirely the feeling of fatigue and weight in the extremities after 
exertion. When applied to the nape of the neck, or along the 
spine, it is sometimes useful in headache, in nervous irritability, 
and in sleeplessness. 

When apphed between the shoulders in persons suffering 
from flatulence, it appears to aid the expulsion of gas from the 
stomach. 

The effect of friction as a counter-irritant is greatly in- 
creased by the use of stimulating liniments. These are applied 
by pouring a little into the hollow of the hand and then rubbing 
it over the surface of the body, or else by soaking a piece of 
flannel in the liniment and rubbing the skin with it. Linimen- 
tum ammonie applied thus to the chest is useful in the bron- 
chitis of children ; and linimentum camphor compositum, B.P., 
or linimentum terebinthine may be used in a similar way for 
adults. 

In chronic inflammation of joints, liniments may be applied 
ina similar way. Sometimes it may be advisuble also in such 
cases to swathe the joint in a piece of flannel or lint, soaked in 
the liniment so as to procure more continuous application. 

Inunction.—Metallic salts are very slightly, if at all, ab- 
sorbed from the skin when applied to it in watery solution, and 
wiped off without being allowed to dry. But when applied in 
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the form of ointments a considerable absorption takes place, 
especially if lanolin be used as a basis. Advantage is taken of 
this, in order to obtain the general action of mercury without its 
local effect on the intestinal canal. For this purpose mercurial 
ointment is rubbed on the skin, and especially on those parts 
where the epidermis is thin, as under the axille and on the 
inside of the thighs. 

Absorption also takes place, however, through the skin of the 
hands, and if the ointment is not rubbed on by the patient him- 
self, but by another person, in whom the action of mercury is 
undesirable, it has been recommended that the latter should 
cover his hands with a piece of bladder thoroughly well oiled in 
order to prevent absorption. 

In children, instead of applying the mercurial ointment by 
inunction, it is customary to smear the ointment on a piece of 
flannel, and to keep it applied to the abdomen of the child by 
means of a bandage. 


Endermic Application of Drugs. 


This method consists in applying the drug to the skin pre- 
viously denuded of its epidermis or epithelial layer by blistering. 
The drug may be applied in the form of powder, solution, oint- 
ment, liniment, or plaster, but most frequently in the form of 
powder. The drug is more readily absorbed when applied in 
this manner than when applied over the epidermis. Cantharides 
may be used for the purpose of raising a blister, but a more 
convenient method is to fill a thimble with cotton-wool or lint 
soaked in the strongest liquor ammonie, apply it to the spot 
and keep it on for five minutes. If the cuticle has not then 
risen in a blister apply a poultice until it rises. Cut off the 
cuticle, place the powder on the denuded surface, and cover it 
with a piece of oil-silk fixed in position by two pieces of strapping 
crossed over it. This method was chiefly employed for the local 
application of morphine. It has now been almost entirely super- 
seded by the hypodermic method, but may still be occasionally 
employed in cases where it is advisable to combine the counter- 
irritant action of the blister with the local sedative effect of the 
morphine. 


Hypodermic Administration of Drugs. 


This method, the introduction of which we owe to Dr. Alex- 
ander Wood of Edinburgh, possesses great advantages. 

It consists in the injection of a solution of a remedy under 
the skin. Absorption takes place from the subcutaneous cellular 
tissue rapidly, and it is much less likely to be modified by altered 
conditions of the organism than absorption from the stomach 
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and intestine. For in the intestinal canal there is not only the 
condition of the circulation to be taken into consideration, but 
the fulness or emptiness of the stomach and intestine, the con- 
dition of their epithelial covering and of their nervous supply, 
and the state of the liver. These conditions may not only delay 
but entirely prevent absorption. 

The advantages of the hypodermic method, therefore, are 1st, 
certainty of effect, and 2nd, rapidity of action. 

As absorption of a drug takes place so much more rapidly 
from the subcutaneous cellular tissue than from the stomach, a 
less quantity is excreted during the process of absorption, and con- 
sequently a smaller quantity of the drug is required (p. 38 et seq.). 

But absorption does not take place with equal rapidity from 
all parts of the intercellular tissue. The vascularity of this 
tissue, and the rate of absorption from it, are greater on the 
temples and breast than on the back, and greater on the inner 
than on the outer surface of the arms and legs. 

As the liquids used for hypodermic injection are usually 
concentrated solutions of powerful poisons, it is important that 
neither more nor less than the quantity previously determined 
upon should be administered. The syringe consists of two parts 





Fig. 159.—Syringe for hypodermic injection. 


(Fig. 159), a glass barrel in which a piston plays airtight, and a 
hollow needle which fits tightly on to the end of the syringe either 

with or without a screw. The bore of the needle being very fine 

it is apt to get choked by rust, or by crystals of the substance last 

employed for injection forming within it, and rendering it 1m-. 
permeable and useless. In order to avoid this it should be care- 

fully washed with water each time it is used, and a small piece 

of thin wire kept constantly in it during the intervals of use, or, 

better still, a little oil drawn into the bore of the needle. When 

the syringe has not been used-for some time, the packing of the 
piston is apt to shrink, so that it will no longer either suck in 

fluid or drive it out of the barrel efficiently. This may often be 

remedied to a great extent by soaking the syringe for a short 

time in warm water and driving the piston up and down in it. 

If this is insufficient the piston may be taken out, and sufficient 
thread wound round it to make it work. Care must be taken 

also that the needle fits tightly on the syringe, and that no 
leakage takes place at the junction. The liquid to be injected 

should contain no solid particles which may obstruct the needle, 

and if any such should be present, the fluid may be filtered 
through clean blotting-paper. 
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The exact quantity required, and no more, should then be 
drawn up into the syringe and injected. Some syringes have a 
small screw upon the piston, 80 as to stop its movement at any 
required point. With such a syringe the barrel may be filled 
quite full of the solution, and the required quantity injected by 
forcing the piston down until it is stopped by the screw. The 
advantage of this arrangement is that if any leakage should 
occur, the screw may be moved further up, and an additional 
quantity of solution injected without the necessity of withdraw- 
ing and reintroducing the needle under the skin. If all proper 
precautions be taken, however, the necessity for such a proce- 
dure will rarely arise. 

Convenient places for injection are the outside of the arm 
near the deltoid, the fore-arms, or the thighs. In order to avoid 
the risk of introducing the needle into a vein, the injection 
should not be made over a vein visible through the skin. The 
skin should be pinched up between the finger and thumb, the 
needle pushed directly through it, and then passed onwards a 
little way obliquely in the subcutaneous cellular tissue. 

Objections to Hypodermic Injections.—The chief oljec- 
tions are, (1) the pain caused at the time by the introduction of 
the needle, or by the drug itself after its injection, (2) the in- 
tlammation which either the needle or the drug may give rise to 
subsequently, (8) the scars which may be left by the frequent 
repetition of the injection, (4) the danger of communicating a 
specific or contagious disease, (5) the danger of injecting the 
drug directly into a vein, and thus producing a dangerous or 
fatal effect from the too rapid entrance of the drug into the 
circulation. With a little care these untoward results may be 
almost entirely avoided. If the needle is well sharpened the 
pain of introducing it is very slight, and may be still further 
lessened by making the patient take several deep breaths in 
rapid succession before the injection is made. If the patient is 
excessively sensitive, partial or complete anesthesia of the part 
may be produced by cold or by carbolic acid (p. 204). 

The solutions should always be perfectly free from solid par- 
ticles and should be as neutral and bland as possible. Metallic 
salts have their irritating properties diminished or removed when 
combined with albumen or with an alkaline citrate or tartrate so 
as to form double salts. 

By washing the syringe and needle thoroughly out with 
carbolic acid, the danger of conveying any specific or contagious 
disease is rendered very slight, and it may be completely avoided 
by heating all parts of the syringe in a spirit-lamp before using 
them. The syringe employed by Koch in his experiments on 
the effects of micro-organisms in producing disease (Fig. 159) is 
admirably adapted for this purpose, as all parts of it can be 
readily heated, and the padding upon the piston, which is more 
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likely to retain infective matter than any other part of the 
syringe, can be renewed each time that the instrument is em- 
ployed. In order to prevent pain or inflammation being caused 
by the solution injected, care should be taken that its reaction is 
as nearly as possible neutral, and that the quantity should not 
be great. The smart which follows the injection is lessened by 
rubbing the finger gently over the part so as to distribute the 
fluid in the subcutaneous tissue. If it is necessary to employ 
such large quantities as half a drachm or a drachm, as may be 
the case with ergot, it is better not to inject the solution under 
the skin but into the substance of a muscle, such as the gluteus 
maximus. 

Cicatrices are not apt to follow injection if the precautions 
already mentioned have been taken, and if the injections are not 
made too frequently at the same point. 


Application of Drugs to the Eye 


For inflammation of the lids, ointment is smeared between 
the edges. 

Cold’ water is applied to the conjunctiva for its tonic action, 
by keeping the eyes open and then dipping the face into a basin 
of water. 

Strong solutions like that of atropine are applied to the con- 
junctiva by dropping them into the outer canthus of the eye and 
allowing them to flow over the surface. If such a solution is to 
be applied frequently, it may be dropped into the inner canthus, 
and the head held so as to allow it to drop out of the outer 
canthus; for when the reverse procedure is employed the atro- 
pine may pass down the lacrimal duct, and being absorbed may 
produce its general effect upon the system and cause symptoms 
of poisoning. 


Application of Drugs to the Ear. 


Astringent solutions are usually applied to the auditory 
meatus, by injecting them in a gentle stream by means of a 
small syringe (Fig. 160). 





Fic. 160,~—Vulcanite s) riuge for injecting solutions into the ear. 


For the mode of injecting into the middle ear, special 
treatises on aural surgery must be consulted. 
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Application of Drugs to the Nose. 


Drugs are applied to the nose in the form of powder, which 
may be taken in the same way as snuff by putting a little on the 
top of the thumb, holding it in front of the nose and strongly 
inspiring ; or the powder may be put on a small piece of card- 
board in which a pinhole has been made just under the powder, 
or with a small perforated spoon like that used in Scotland for 
snuff. Sternutatories may be used in this way, and so may 
Ferrier’s powder for soothing the mucous membrane in cases of 
commencing catarrh. 

Fluids may be applied by insufflation, the nose being simply 
immersed in them and strong inspiration being made. 

They may also be applied by the nasal douche. This con- 
sists simply of a long india-rubber tube to act as a syphon (Fig. 
161). The upper end of it is placed in a vessel filled with the 


ne . 
i rae Weight, 





Clip to stop the flow .--5 


Conical nozzle .-..-- - 


FiG. 161.—Nasal douche. 


solution to be applied, and it is prevented from falling out by a 
hollow lead weight attached to its upper end. At the lower end 
1s @ conical nozzle, which completely plugs the nostril. The 
tube being filled with the fluid by suction so that it commences 
to act as a syphon, the nozzle is placed in one nostril, and the 
head is held with the mouth open over a basin. In this position 
the posterior nares are cut off by the soft palate from the pha- 
rynx, and the solution passes up one nostril and not through 
the other, so that the nasal cavity is washed out and its mucous 
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membrane acted upon by the solution which is employed. By 
altering the position of the head, both in insufflation and in 
washing with the douche, the part of the nose reached by the 
fluid will be changed. Thus when the head is held much for- 
ward, the anterior and upper part of the nose will be chiefly 
cleansed, when the head is held upright, the posterior and lower, 
and when the position is intermediate, the middle part of the 
nose will be most affected. 

The nose may also be washed out by using a large syringe 
(ear) with a piece of india-rubber tubing fitted on to the nozzle. 
If at the moment of injection the patient be directed to say 
“anemone’ (or some such word) and expectorate, the injection 
will come out of the mouth. 

Pure water is irritating to sensitive mucous membranes like 
that of the nose, and so instead of employing pure water it is 
much better to use a °5 to 1 per cent. solution of common galt, 
which is a bland, non-irritating fluid. Such a solution may be 
made by adding a drachm of common salt to a pint of water. 

Fluids may also be applied to the nose in the form of spray, 
either directed simply into the nostrils, or by means of a catheter 
perforated with a number of minute holes, and introduced along 
the floor of the nasal fosse. The former may be used for apply- 
ing astringent and deodorising solutions, and the latter for the 
purpose of washing out the nose and removing hardened secre- 
tions. 


Application of Drugs to the Larynx. 


Solid powders may be applied to the larynx by insufflation. 
The insufflator (Fig. 162) used for this purpose consists of a tube 
curved at one end, and having at the other a piece of india-rubber 
tubing or an india-rubber ball, by which a powder may be blown 
through the tube near this end of the tube. There is a small 
opening in its side through which the powder may be introduced, 
and this is afterwards covered by a sliding ring or a piece of 
india-rubber tubing so as to prevent the powder from escaping. 
The bent part of the tube is carefully introduced into the mouth 
80 a8 not to cause retching by touching the tongue ox soft palate, 
and, when the end of it points down over the larynx, the patient 
is told to take a deep breath. At the moment of inspiration the 
operator forces the powder out of the tube into the larynx, either 
by blowing through the india-rubber mouthpiece, or by com- 
pressing the india-rubber ball. Morphine applied by this method 
gives more relief than almost anything else in laryngeal phthisis. 
About one-sixth of a grain is sufficient, and in order to give it 
sufficient bulk it may be mixed with either starch or bismuth. 

Solutions may be simply applied by means of a sponge firmly 
tied to a piece of whalebone having the proper curve; as the 
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patient inspires this is pushed down the larynx. Doubts have 
been expressed as to whether the sponge does get through the 
larynx, but I have seen the crico-thyroid membrane projected 
forwards by the sponge applied in this manner. 





Fic. 162.—Insufflator for applying powders to the larynx. A, piece of india-rubber covering the 
opening in the insufflator, by which the powder is placed in it, B, india-rubber tube by which 
the powder is blown out of the insufflator into the larynx. c, curved end of insuftlator for 
introduction into the pharynx. 


Nitrate of silver applied in this way gives relief in cases of 
phthisis, but it is a very rough method, and the application of 
the solution by means of a brush, with the aid of the laryngoscope, 
is much to be preferred. When the sponge has not been firmly 
fixed it has been known to come off and fall into the trachea. 

Fluids may be applied by a brush to the larynx, the operator 
using the brush with one hand and holding the laryngoscopic 
mirror with the other, while the patient holds his tongue out 
himself. If the patient is made to take several deep breaths 
in succession, a slight anesthetic condition 1s produced, which 
renders the operation much more easy. 

Caustics are best applied to the larynx by means of a caustic- 
holder in which the caustic is concealed until it reaches the point 
of application, when it can be projected by a touch of the finger, 
and again withdrawn at the wish of the operator. 

Solid nitrate of silver may also be applied by heating the end 
of a partially curved metal rod, then touching the stick of caustic. 
In this way a uniformly-diffused and minute quantity of ithe 
caustic is melted on to the end of the instrument, which is then 
applied by aid of the mirror. 

Liquid may be applicd to the larynx in the form of sy 
produced either by means of Richardson’s apparatus or 
current of steam. The nozzle of the spray-producer 1 _ 
simply directed towards the pharynx, or the tongue and the 
checks may be protected from the spray by a cylindrical glass 
speculum. 
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Application of Drugs to the Lungs. 


Inhalations.—Vapours employed as inhalations act not 
only on the bronchial tubes but upon the larynx, pharynx, and 
nostrils. One of the commonest is that of simple hot water. A 
jug is filled about half-full of boiling water and the head held 
over it, the steam being kept in by means of a napkin or towel 
thrown over the head and around the mouth of the jug. This 
application often gives great, though temporary, relief in nasal, 
laryngeal, and bronchial catarrh. 

Vapour may be medicated by the addition of various sub- 
stances to it, such as carbolic acid, tincture of benzoin, creasote, 
or pine oil. But in order to gain the full advantage of the 
admixture of these substances it is better that the inspired air 
should not merely play over the surface of the hot water, but be 
drawn through it, and for this purpose inhalers are employed. 
In these the air is inspired by means of a mouthpiece fitted 
with a valve. This valve prevents the air from passing into 
the mouthpiece, so that during inhalation it is sucked through 
a tube which dips under the water and passes into the mouth 
laden with the vapour. During expiration it passes readily 
through the valve just mentioned. 

In cases of bronchitis the patient breathes much more easily 
when the air of the room is kept warm and moist, and this is 
effected by means of a bronchitis kettle. This is simply a tin 
kettle with a spout about three feet long which projects into the 
room, so that when the kettle is kept boiling briskly a constant 
current of steam is driven well out into the room. When this 
cannot be obtained a substitute may be extemporised by rollings 
piece of brown paper into a tube, tying a piece of string around 
it at intervals so as to keep it in shape, and putting it over the 
spout of an ordinary kettle. In cases of tracheotomy it is usual 
to keep the air still warmer and moister by hanging sheets 
around the bed so as to convert it into a kind of tent, and then 
conveying the steam from a bronchitis kettle into it by means 
of an india-rubber tube, or keeping up a constant spray by one of 
Lister’s steam spray producers. 

The vapour of the drug itself, without admixture with steam, 
may in some cases be inhaled (see Vapores, p. 588). Oil of 
eucalyptus or a solution of thymol in alcoholis thus useful as an 
antiseptic inhalation in gangrene of the lung and bronchiectasis. 
Terebene is also used in this way in cases of emphysema and 
chronic bronchitis. The vapour of pyridine in a room is used in 
asthma. 

Smoke.—The attacks of difficulty of breathing which come on 
in cases of pure spasmodic asthma, in advanced kidney disease, 
or in emphysema, are frequently much relieved by inhaling the 
smoke which issues from burning touch-paper or from powdered 

II 
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stramonium (vide also p. 260). The touch-paper or stramonium 
may be simply laid on a plate, or may be placed at the bottom of 
& cup or jug, and the fumes inhaled. Datura is often used in the 
form of cigarettes made either from the leaves of the datura 
stramonium or datura tatula. 


Application of Drugs to the Digestive Tract. 


Mouth and Pharynx.—Weak solutions are applied to the 
mouth in the form of washes with which the mouth is rinsed 
out. Stronger ones may be painted with a camel’s-hair brush 
inside the cheek, lips, gums, tongue or pharynx. Solutions may 
be applied to the pharynx by painting with a brush; solid sub- 
stances, as caustics, by rubbing. In using caustic, care must be 
taken that it is firmly attached to the caustic-holder, and, in 
the case of nitrate of silver, that only a short point is used, as 
otherwise the caustic may fall off, or the stick of nitrate of silver 
may break and be swallowed. This is especially necessary in 
touching the throat in children. In cases of post-nasal or 
pharyngeal catarrh, solutions such as glycerin of tannin, &c., 
may be applied to the back of the soft palate and the posterior 
part of the nares by means of a camel’s-hair brush fixed on a 
wire which may be bent to any desired angle. 

Masticatories.— We sometimes give the patients solid pieces 
of a drug to chew. ‘These are called masticatories. We use 
them for their action upon the mouth itself, e.g. pellitory, where 
we wish to increase the secretion of saliva ; or where we not only 
wish to produce the effect upon the mouth, but the effect of the 
drug mixed with the saliva upon the stomach and intestines, as 
in the case of rhubarb. 

Gargles.—In gargling, a full breath is taken, the mouth is 
filled with the liquid which is to be applied to the pharynx, and 
the head being then thrown back the fluid runs against the 
pharynx and is partly thrown up against the soft palate by the 
air which gradually escapes from the lungs. In cases where it is 
advisable for the fluid to reach the posterior nares, the patient 
should lie down flat, take a mouthful of the liquid, draw out the 
tongue as far as possible with a handkerchief, and gargle while 
in that position. By throwing the head suddenly forward the 
liquid may be brought through the nose. This is useful both as 
a method of applying the liquid more thoroughly to the pharynx 
and as a training preparatory to rhinoscopic examination.! 

Stomach.—Drugs are applied to the stomach in the form of 
solutions or draughts, pills, powders, or boluses, &c., which are 
swallowed. 

Powders may be very conveniently given in wafers. A thin 
wafer is moistened with water, and the powder being introduced, 











ae entree 


' Rumbold, Chicago Med. Journ., August 1877, p. 118, 
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is folded up in it and swallowed. Another most convenient 
vehicle is oatmeal porridge, a little of which is put upon a spoon, 
and, a depression being made in it with the finger, the powder is 
put into it and covered over with porridge. The porridge should 
fill the front half of the spoon, and the back part should be filled 
with milk, which helps the child to swallow more easily. 
Powders are sometimes given to children in jelly, but this is too 
soft, and so also is the paste made of bread and milk, although 
this may be used when porridge cannot be readily obtained. 
Pills may be simply swallowed with water, or taken in jelly, but 
some people are unable to take them without choking, and 
‘children especially have much difficulty in swallowing them. 
This difficulty is readily got over by dividing the pill into four 
or more parts, and taking each part in a little oatmeal porridge. 
Custard puddings, or puddings made of corn-flour or arrowroot, 
may be used instead of porridge, but are hardly so good. 

Stomach-pump.—In cases where the patient is unable to 
swallow from paralysis of the pharynx, constriction of the 
cesophagus, or narcotic poisoning, the stomach-pump may be 
used. This consists of a large, double-acting syringe with a 
flexible tube attached. In using it care must be taken! (1) to 
have the tube well softened in hot water; (2) to keep its end 
directed towards the pharynx, and not bent too much forward, 
lest it enter the larynx; (8) not to use violence in introducing 
the tube, lest it should be driven into the mediastinum, or even 
through the walls of the stomach itself, into the peritoneal 
cavity ; (4) not to use violence in working the syringe, lest the 
mucous membrane of the stomach should be drawn into the lower 
orifice of the tube and injured. 

In place of the stomach-pump the gastric syphon may 
sometimes be advantageously employed, especially for feeding. 
It consists of a piece of thick-walled, soft, and flexible india- 
rubber tubing. It isso soft and flexible that it can hardly by 
any possibility injure the cesophagus or stomach, and yet it is 
sufficiently firm to pass down without much difficulty. After it 
is in, an ordinary funnel is attached to the projecting end, and 
water, beef-tea, or whatever substance one wishes to introduce 
into the stomach, is simply poured in, the funnel being kept at, 
or above, the level of the patient’s mouth. When it is desired to 
empty the stomach water is poured in, in the manner just 
described, the tube being pinched, and then the outer end of the 
funnel is held down as lowas possible—the syphon action is thus 
reversed, and the fluid which has just been poured into the 
stomach again flows out of it. 


' In cases of poisoning it may be absolutely necessary to use the stomach-pump, 
but in ordinary cases a tube should never be passed down the oesophagus until the 
absence of aortic aneurism has been ascertained by a careful examination of the 
patient’s chest. 
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Intestine.—Drugs are applied to the intestine by means of 
enemata or suppositories. Enemata are liquid injections into 
the rectum for the purpose of emptying the lower parts of the 
bowels when we do not wish to excite the whole bowel, or when 
we wish to cause as little movement as possible to the patient. 
They are also used for the purpose of administering nutriment 
when the patient is unable to swallow or to retain food given by 
the mouth. In using enemata for the purpose of inducing action 
of the bowels the quantity should be considerable—sixteen fluid 
ounces, or even more. When they are intended to be retained, 
the quantity is usually small—not more than two to four fluid 
ounces at most. In using the enema syringe care should be 
taken that it is first emptied of air and that it is not pushed 
forcibly into the bowel. The nozzle should not be directed too 
much backward, as, if this be done, and especially if force be 
employed, ulceration of the posterior wall of the rectum may be 
induced. Where enemata are given for the purpose of nutrition, 
a much larger quantity than four ounces may be retained by 
using the proper method. A flexible, soft rubber tube should be 
passed for eight or ten inches up the intestine and the nutrient 
enema may then be slowly and gently introduced either by using 
@ syringe or by simply pouring it into the tube by a funnel. By 
this method the fluid is introduced into the sigmoid flexure or 
descending colon, and if the patient can be propped somewhat so 
as to lie on his left side, none of it may descend into the rectum. 
In this case there will be little or no tendency to evacuate it and 
the whole may be readily absorbed. 

The retention of a nutritive enema may be aided by folding a 
soft napkin so as to form a pad, and pressing it firmly against 
the anus for a few minutes after the enema has been given, and 
until the desire to evacuate the bowel has passed away. 

Suppositories are drugs made up into a conical shape by 
means of cacao-butter. When introduced into the rectum the 
cacao-butter melts, the drugs become spread over the surface of 
the mucous membrane of the rectum and gradually absorbed. 
They are employed when we wish to get the local action of a 
drug upon the rectum, or the parts surrounding it, or when we 
wish to get the general action of a drug after its absorption 
without producing any local effect upon the stomach. 

Application of Drugs to the Urethra.—They are usually 
employed as lotions. The syringe used to inject them should 





Fig. 163.—Vulcanite syringe for injecting solutions into the urethra. 


not have a small thin nozzle, but should have a conical point, 
such as that shown in Fig. 163, which fills up the opening of the 
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urethra and allows the injection to be forced up to the neck of 
the bladder without any escaping. 

Application of Drugs to the Vagina and Uterus.—Lotions 
are usually either injected into the vagina with a syringe, or 
allowed to flow into it from a reservoir at some height above the 
patient. In either case, if it is desirable that the lotion should 
remain in contact with the vaginal walls or cervix uteri, the 
patient should lie on her back with the hips raised by a pillow. 
The syringe employed for the vagina is usually furnished with a 
shield to prevent it from being introduced too far, and it ought 
to have no central opening, but only openings at the side, as 
occasionally, when astringent and irritating fluids have been used 
with syringes having a central aperture, they have been forced 
into the cavity of the uterus, and have there produced uterine 
‘contraction and consequent pain. Sedative and astringent sub- 
stances are often introduced in the form of pessaries or vaginal 
suppositories, in which the active substance is mixed with either 
‘cacao-butter or with gelatine and glycerin. Solids such as 
‘caustics are applied either to the vaginal walls or cervix directly 
through a speculum, and powders are applied on pledgets of 
<otton-wool. Tents, consisting of thin sticks of a porous sub- 
stance, are introduced into the cervix itself for the purpose of 
dilating it, and solutions may be injected into the uterine cavity 
itself by means of a syringe provided with a long nozzle. 
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CHAPTER XVII 
ANTIDOTES. 


ANTIDOTES are remedies which counteract the effect of poisons. 

Action.—Antidotes may act in two ways; they may either 
prevent the action of the poison on the body, or they may 
counteract its effects. Many of them, especially those which 
are employed in the case of mineral poisons, form chemical 
compounds with the poisons which are almost insoluble and 
therefore inert. 

Some of these compounds though nearly insoluble will never- 
theless be gradually dissolved and absorbed if left too long in 
the stomach, and therefore it is advisable to remove them by 
means of emetics or by the stomach-pump or stomach-syphon 
as soon as possible. Indeed, it is advisable in all cases of 
poisoning, when the substance has been taken into the stomach, 
to empty the stomach at once before proceeding to administer 
the antidote. The only possible exception is when a highly 
corrosive substance has been taken which may have partially 
dissolved the wall of the stomach and rendered it extremely 
liable to rupture during emesis, or on the introduction of a 
stomach-tube. If the poison has been absorbed, we must try to 
counteract its poisonous action on the respiration, circulation, or 
temperature, by giving substances which will tend to produce an 
opposite effect. 

The more common poisons with their antidotes are given in: 
the following table :-— 


Poisonous Gases. 


Sulphuretted hydrogen. Chlorine cautiously inhaled. 
Chlorine . _— 

Bromide | Steam inhalations. 

lodine vapour 

Vapour of ammonia . Vapour of vinegar. 


Carbon monoxide. . {Fresh air and artificial respiration. 
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Poisonous Gases—continued., 


Artificial respiration, with the tongue 

drawn forward, and with intermittent 

pressure over the cardiac region if the 
heart is failing. 


Nitrous oxide 


Coal gas . Hite aa 
Chel fainee:. Artificial respiration. 


: *, Alternate warm and cold douche to the 
Carbonic acid (choke head and cheet. 


damp) . Fricti 
riction. 
Marsh gas Mustard plast f 
Firedamp . . ard plasters over surface. 
Acids. 
‘Alkalies— 
Bicarbonate of sodium or potassium. 
Acids— Magnesia. 
Sulphuric. . Chalk or whiting. 
Hydrochloric . Plaster from the wall. 
Nitric Soap. 
Phosphoric Milk. 
Eggs beaten up. 
Olive or almond oil. 
Oxalic acid . . ea 


Bin-oxalate of potas- 
sium (salts of lemon Chalk or whiting, or plaster from the 
or salts of sorrel) . wall, with water. 

Tartaric acid : 

Acetic acid 


Artificial respiration. 

Injection of atropine (2 to 4 minims of 
liquor atropine) repeated every half- 

{ hour. 

Per- and proto- salts of iron, with mag- 
nesia, are recommended to render the 
acid insoluble, but it acts so quickly 
that there is usually no time for their 

\ application. 


(ast cold and warm affusions. 


Hydrocyanic acid . 


Alkalies. 


Caustic potash or soda Vinegar. 
Caustic lime. . . . Lemon juice. 
Caustic ammonia . . Other dilute acids. * * 
Carbonate of sodiumor Milk. 
potassium . »« . AOL. 
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Aconite 


Alcohol 


Anesthetics. . . 
Chloroform, ether, &e. 


Antimony .. . 


Arsenic . 


Atropine. .. . 


Barium salts 


Alkaloids, &c. 
Spirits. 

Ammonia. 

Warmth. 

Digitalis. 

Atropine. 

Coffee. 

Cold douche to head. 


If vomiting does not occur wash out the 
stomach with water first; then with 
tannic or gallic acid; then give milk 
and white of egg as demulcent to 
stomach. 

(Wash out the stomach with large 
draughts of warm water, either bv the 
stomach-pump, or if the arsenic itself 
does not cause vomiting, by using 
sulphate of zinc. 


| Artificial respiration, inversion, &c. 


. Give magnesia, or still better, freshly 


precipitated oxide of iron made by 
precipitating a solution of perchloride 
of iron with carbonate of sodium or 
with ammonia. Dialysed iron 1s also 
very useful. 

Give stimulants and coffee; inject caf- 
feine subcutaneously; arouse from 
stupor, a8 InN opium-poisoning, and, 
if necessary, artificial respiration. 
Give cautiously physostigma. 

{Give Epsom or Glauber’s salts or dilute 


‘ | sulphuric acid. 


Belladonna. Vide Atropine. 
Burnett’s Disinfecting Fluid. Vide Metallic Salts. 


Calabar bean . . 


| Stimulants. 


Atropine. 
| Artificial respiration if necessary. 


Cannabis Indica. Vide Morphine. 


Cantharides. . . . 


Large quantity of demulcent drinks. 
Barley water. 

Gruel. 

Linseed tea. 

Avoid oils and fats. 


CHAP. XVIII.) ANTIDOTES. 489 


Alkaloids, &c. 


Carbolic acid . . . | Soa lime. 


Cherry laurel water. Vide Hydrocyanie Acid. 


Arouse him. 

Give him coffee per rectum. 

* \Liquor strychnine, 4 minims, subeu- 
taneously, repeated every 10 to 20 
minutes, if neeessary. 


Bichromateof potassium. Same as Acids. 


Tanniec or 
Colchicum ,. . . . ‘Gallic acid. 
i Stimulants. 


;Tannic acid. 
Conium .... .. Stimulants. 
| Coffee. 


Tanniec or 
sae | Gallic acid. 
Quinine... ee. Strong tea or coffee. 
| Stimulants warmed. 
Artificial respiration. 


Copper. Vide Metallic Salts. 
Corrosive sublimate. Vide Metallic Salts. 
Creasote. Wide Carbolic Acid. 


{are patient warm. 


Chioral . . . 


; | Demulcents. 
Crotonoll . .. . (tm ulate. 


Artificial respiration. 
lf there is a wound, ligature above it if 
possible, and incise and suck strongly. 
Curare The ligature should be loosened from 
time to time, and again tightened, so 
as not to let too much poison into the 
blood at once. 


Cyanide of potassium. Wide Hydrocyanic Acid. 


Strong tea. 
Tannin. 
Dicital; ; Stimulants. 
ae aMe Aconite, 5 minims of the tincture sub- 
cutaneously. 
Keep perfectly quiet, lying in ‘bed. 


(Tannin. 
(Stumulants. 
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Alkaloids, &c. 
Atropine. 

: Stila 
Artificial respiration. 


Hyoscyamus. Wide Atropine. 
Insect powder. Vide Arsenic. 
{cots 


Gelsemium . 


Coffee. 
Alternate hot and cold douches to chest. 


Lead. Vide Metallic Salts. 


Tannin. 
. | Stimulants. 
Lobelia . . . ° | Strychnine hypodermically (5 minims 
| of liq. strychnine). 
(White of egg freely to form insoluble 
compound: then wash out stomach 


Laburnum 


Metallic salts . . . to remove it: afterwards demulcents. 
Poultices to surface, and morphine if 
‘ necessary. 
Warm coffee after the stomach is 
emptied. 
Ammonia. 


Arouse by flicking with a towel, or by 
galvanic battery, and keep awake by 
walking about and renewal of stimula- 
tion if necessary. 

2 to 4 minims of liq. atropine subcuta- 
neously. 

\Artificial respiration, if necessary. 


2 to 4 minims lig. atropine, subcuta- 
neously: repeat if necessary. 

Castor oil. 

Stimulants. 


( Stimulants. 
Alternate hot and cold douche. 
[artificial respiration. 

Ro to head. 


Morphine. 


Mushrooms . 


Nitro-benzol . 
Nitrite of Amyl. 


Nitro-glycerin Ergotin. 


Atropine, subcutaneously. 
Oil of Bitter Almonds. Vide Hydrocyanic acid. 
Opium. Vide Morphine. 

Sulphate of copper. 


Phosphorus. . . . {oi of turpentine, old and oxidised. 
Avoid oils and fats. 


HAP, XvItt.} ANTIDOTES. 491 


Alkaloids, &c. 


Stimulants. 
Atropine. 
Physostigma . . . | Steyn 





Strychnine. 
Artificial respiration. 


Chloral. 
, {Bromide of potassium. 


Pilocarpine . . . . Atropine. 
Rat-paste. Vide Phosphorus. 


Picrotoxine . . 


Epsom salts. 
Demulcents. 


Ligature limb, cut out part with pen- 
knife and sear with hot iron. 
Alcoholic stimulants. 
Ammonia. 
Artificial respiration. 
Stramonium. Vide Atropine. 
( Chloroform. 
Strvchni ee Tannin. 
penne ar of potassium. 
Chloral. 
(Tannin. 
- - Stimulants, warm. 
{ Strychnine. 


Savin. « » « » | 


Snake-bite 


Tobacco . 


Turpentine (oil of). - | wippate at cneniem ait: 


Stimulants. 
. 4Coffee, warm. 
Recumbent posture. 


Vermin-killer. Vide Strychnine. 


Veratrine. 
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CHAPTER XIX. 
ANTAGONISTIC ACTION OF DRUGS. 


Tne idea that one drug might be made to counteract the deadly 
effects of another is a very old one, and in the middle ages 
alexipharmics and mithridates were used as antidotes. Of late 
years, however, the subject has been investigated experimentally, 
and a more accurate knowledge of it obtained. Amongst the first 
of these experimental researches were those of Preyer, on the 
antagonism of atropine and hydrocyanic acid; of Schmiedeberg 
and Koppe on the antagonism of muscarine and atropine ; and 
of Fraser on the antagonism between physostigma and atropine. 

Although the fact is undisputed that we are occasionally able 
by the administration of one drug, to prevent the appearance of 
certain symptoms which would otherwise have certainly been 
produced by another previously administered, it is by no means 
certain that the one simply counteracts the effect of the other. 

Some regard the effect of one drug in counteracting another 
as. a case of chemical combination or substitution, the second 
drug either becoming added on to a compound of the first with 
some of the tissues, or else displacing it from such a compound 
with the tissues. Others, again, think that no chemical action 
of this sort takes place, but that each drug acts upon the tissue 
or tissues by itself—one, for example, exciting, and the other 
paralysing. 

In favour of the first view may be mentioned the analogy 
between the action of poisons and the formation of. acid-albumin 
and alkali-albumin, either of which can be changed into the 
other by excess of alkali or of acid respectively. 

The objection 1s a very natural one that the doses of alkaloids 
required to produce marked physiological action are so extremely 
small that one can hardly fancy any chemical action being the 
cause of their physiological action. I have, however, on one 
occasion, by the addition of a single drop of liquor potass», con- 
verted a milky-looking fluid, consisting of the nuclei of fowl’s 
blood-corpuscles suspended in water and measuring 90 cc., into 
a solid jelly-like mass—a result more striking than if a similar 
quantity injected into a frog had induced rigor in every muscle. 
Even such a result is infinitely less delicate than the colour re- 
actions by which alkalcids are detected. 
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Some of the best-marked examples of antagonism in regard 
to involuntary muscular fibre are those observed by Ringer in 
the frog’s heart, and they strongly support the view which he 
advocates of chemical substitution. As already mentioned, cal- 
cium salts and veratrine greatly prolong the cardiac systole ; but 
this prolongation is at once removed, and the systole rendered 
normal by a small quantity of a potassium salt. The salts of 
potassium alone render the systole short and weaker, and then 
normal, but this action again is neutralised by calcium. 

A similar condition has been observed by Cash and myself in 
the voluntary muscles of the frog. The contraction of the gas- 
trocnemius is prolonged to a slight extent by calcium, and to a 
great extent by veratrine, and also by barium salts. This con- 
traction is quickly reduced to the normal by the addition of a 
small quantity of potash. 

There is no very well-marked case of antagonism, in which 
one drug is able to restore power to motor nerves which have 
been paralysed by another drug; such antagonism, however, has 
been observed in regard to the vagus. By small doses of atro- 
pine this may be paralysed ; by a dose of physostigma adminis- 
tered afterwards the inhibitory power may again be restored ; 
and by a further dose of atropine it may be again paralysed. 
This action has been denied by Rossbach, but in experiments on 
the subject by myself, I have obtained this effect in such a 
marked degree that I have no doubt regarding it. It is possible 
that the different results obtained may be due partly to the 
animal employed, partly to the dose, partly to the preparations 
of the drug, and partly to the temperature at which the experi- 
ments are made.' In my experiments the vagus was irritated, 
and I ascertained that the stimulation was strong enough to stop 
the heart. A very small quantity of atropine was then injected, 
and the same stimulus was repeated. After enough atropine 
had been gradually injected to abolish the inhibitory action of 
the vagus completely, some physostigma was injected into the 
jugular vein, and the irritation again repeated with the effect of 
stopping the heart as at first. 

The antagonism of certain drugs upon the frog’s heart has 
received much attention. In considering this subject care must 
be taken to distinguish between experiments made with the 
ventricle alone, containing involuntary muscular fibres but no 
ganglia, and the whole heart, in which both muscle and ganglia 
are contained. The experiments on veratrine, calcium, and 
potassium, already alluded to, were made with the ventricle 
alone; those which are now to be considered have reference to 


' My experiments were made on rabbits during the summer. The preparation 
of physostigma empluved was a glycerin extract of the bean, and the preparation 
of atropine used was the Liquor Atropine, B.P. (1875). 
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the whole heart. Atropine appears to have the power not only 
of destroying the inhibitory action of the vagus upon the heart, 
but of antagonising those drugs which inhibit the heart and 
render its beats slower, or stop them altogether, such as mus- 
carine, physostigma, pilocarpine, and phytolacca. Digitalin and 
saponin have a mutually antagonistic power, so that when the 
frog’s heart has been stopped by either of them, the other will 
restore its pulsations. A limited antagonism also exists between 
muscarine, aconitine, and digitalin; when the heart has been 
stopped by digitalis, muscarine and aconite will restore its move- 
ments. Digitalin will also restore the pulsations in a heart 
which has been arrested by aconite. Physostigmine, camphor, 
and other drugs which stimulate the muscular fibre of the heart 
will remove the still-stand caused by muscarine. 

Another very important antagonism is that between drugs 
acting on the respiratory centre and spinal cord. The mode of 
action of these drugs is difficult to explain on account of our 
imperfect knowledge of the physiology of the structures on which 
they act. Chloral lessens the excitability of these structures, 
strychnine increases it. These drugs have to a certain extent 
an antagonistic action, so that a fatal dose of strychnine may be 
so antagonised by chloral as to prevent death; and a small 
quantity of strychnine may prevent death from chloral. Atro- 
pine has an exciting action on the respiratory centre, somewhat 
like strychnine though very much less marked; and atropine 
also will antagonise chloral. It has also an antagonistic action 
to aconite, which has a peculiar depressing influence on the 
respiratory centre. 

The sedative action of chloral enables it to antagonise picro- 
toxine which has a stimulant action on the brain causing con- 
vulsions. Opium and belladonna have to a certain extent an 
antagonistic action to one another. The first point which 
appeared to indicate an antagonistic action was their different 
effect on the pupil; but probably the point on which they chiefly 
antagonise one another is their action on respiration, atropine 
acting as a stimulant and morphine as a depressant to the 
respiratory centre. 

The alkaloids of tea, coffee, and allied substances, viz. theine 
or caffeine, cocaine and guaranine, are antagonistic to morphine. 
These alkaloids in small and moderate doses increase the irrita- 
bility of the brain, spinal cord, heart, and vaso-motor system, 
and in large doses paralyse them. Morphine and these alkaloids 
to a certain extent counteract one another, so that a lethal dose 
of one may be prevented from causing death by administering 
the other. 

The antagonism of drugs is also marked in regard to their 
action on the glandular system ; thus the excessive salivation 
produced by physostigma, pilocarpine, and bromal may be 
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arrested by atropine, which also arrests the excessive secretion 
from the skin caused by pilocarpine, and the secretion from the 
mucous membrane of the lungs produced by bromal. 

The following table shows the most important examples of 
antagonism. The lethal and antagonistic doses have only been 
ascertained for a few. When the remark ‘not antagonistic’ 
occurs in the table, it means that the second drug mentioned 
will not prevent death from a lethal dose of the first, although 
the first will prevent death from a Icthal dose of the second. 


TABLE SHOWING THE ANTAGONISM OF DRUGS. 


Lethal Lethal Antidotal 





dose.—I. | dose.—II, doses 

Aconitine e e Atropine e ° e e FOO. 7 10 

ry) e e Digitalin. e e p 5 1 Too. 

” e ° Strychnine e e my a sag? ro 
ae . .{|Strychnine . . . — xia” 

mmonium 
chloride }|Chloral «6 wef 
1_th not 


Atropine . . | Aconitine ‘ ‘ antagonistic 


3 : - | Bromal-bydrate 


x ‘ . | Chloral-hydrate 
: . | Hydrocyanic acid . 
Be A ~ jd aborandi 


{ 
( 
( not 
yy antagonistic 
7 
na Muscarine : ‘ 
not 
Y Morphine . 3 | antagonistic 
5 ‘ . | Physostigmine : ‘ x" 
‘i ‘ .| Phytolacca . : 
is . - | Pilocarpine . ° : 
Sy ;. . | Quinine . . 
Barium . . | Sodium sulphate ‘ ‘ 
Bromal. hydrate Atropine 1} q 
Brucine Chloral . 
_— 
| 


~ 
= 


Potassium salts ; 
Calabarine ‘ ay 


Carbolic acid Pe ‘ , ‘ 
Chloral . . | Ammonium chloride 
és : . | Atropine. ‘ i 
- A . | Brucine . , ‘ 
6 ‘ . | Calabarine : 
is , . | Carbolic acid . 
‘9 ; . | Codeine . ; 
on s . | Physostigma . 
- , . | Picrotoxine 
sy , . | Strychnine 
, : . | Thebaine 
Chloroform ./| Amyl nitrite . 
Cocaine . . | Morphine 
Codeine . . | Chloral . 
Digitalin . . | Aconitine 
i ‘ .| Muscarine 
_ ; Saponin . ;: 
Gelsemium ./ Opium... 
a. oe . | Atropine. ‘ 


e ° ° ® e 6 e e e e e e e ® e e 
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TABLE SHOWING THE ANTAGONISM OF DRUGS—continued. 








| Lethal Lethal Antidotal 
dose.—I. | dose.—IT. doses 
Morphine. . | Atropine. ; : 
- : . | Caffeine . , 
. ‘ Chloroform 
” e ° e@ . 7 ‘e 
a6 . - | Daturine ; i 
‘s ; - | Hyoscyamine . 
ng 2 . | Nicotine : ‘ 
‘3 ; . | Physostigma . : 
| Muscarine . | Atropine. : 
Opium . n e ; : 
* ‘ - | Gelsemium : 
| ” ‘ . | Veratrum viride 
| Physostigma . | Atropine. ; ‘ 
| “a Chloral . ‘ 


” - | Morphine ‘ é 
Saponin . . | Digitalin. ; ‘ 
Strychnine . | Alcohol . 

‘i . . | Chlioral . 

i ‘ . | Hydrocyanic acid 
. | Nicotine . : 

3 : . | Nitrite of amy] 
Thebaine . - | Chloral . : 


* e» « © 

ee e ee #  @ ¢ 
ne nal 
cael 


neni s Sensccpgurnicty tibet? conden eee, 
= 
w 
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CHAPTER XX. 
DOSAGE. 


TE circumstances which affect dosage have already been dis- 
cussed (p. 37). In practice we reckon the dose according to age, 
making allowances, however, for the size and sex of the patient. 
Various tables have been drawn up for this purpose. One in 
common use is Dr. Young’s. It is to convert the age into a 
fraction by adding twelve to it and using the number thus 
obtained as the denominator, the age itself being the enumerator. 
Thus, if a child’s age be three years, the denominator will be 
8 + 12 = 15, and the enumerator will be 8. The dose for the 
child will therefore be 55, =~; = +4 ofthat foranadult. Fora 


child five years old it will be ;; =34,, which is between one- 
third and one-fourth of that for an adult. If the child is large 
for its years, we would give one-third ; if small, we would rather 
give one-fourth. 

Another rule, proposed by Dr. Cowling, is to divide the 
number of the patient’s next birthday by twenty-four. Thus, 
for a child three years old, the fraction representing the dose 
would be ;4;==1; for a child five years old, ;§;=41. 

The rule which I should propose as being more convenient 
for the metric system is a modification of Dr. Cowling’s. If we 
assume that the body has attained its full growth at twenty-five 
years of age instead of twenty-four, we get the proportion by 
dividing the number of the next birthday by twenty-five. Thus, 
for a child three years of age, the proportion would be 4= 
nearly 1; for a child five years of age, ,6;= between } and 1. 
This number does not lend itself readily to fractions such as the 
preceding, but it is very easy to divide by twenty-five by simply 
multiplying by four and dividing by 100. When the metricai 
system is used, all that is necessary is to multiply the full dose 
by the number of the child’s next birthday, then by four, and 
remove the decimal point two places to the left. Thus, if the full 
dose for an adult be 1 gramme, the dose for a child of three will 
be ~4** =-160 gramme or 16 centigrammes. If the full dose 
for an adult be -8 gramme, the dose for a child of three will be 

:°048, or 48 milligrammes. If the full dose be 1 gramme, 
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the dose for a child of five will be ~43,** =-240 gramme or 24 
centigrammes. If the full dose be ‘8 gramme, the dose for a 
child of five will be =~7** =-072 gramme or 72 milligrammes. 

To put this rule shortly, the number of grammes in the full 
dose multiplied by the child’s next birthday and by four, gives 
the result in centigrammes. The number of decigrammes mul- 
tiplied in the same way gives the result in milligrammes. 


SECTION I. 


GENERAL PHARMACY. 


x 2 


601 


CHAPTER XXI 
PHARMACEUTICAL PREPARATIONS. 


Paarmacy includes both the general preparation of drugs from 
crude natural products and their combinations with other sub- 
stances, so as to render them either more effectual or more easily 
administered. 

The great rule for the administration of medicines is (1) curare 
(2) cito, (8) tute, et (4) jucunde— that they shall not only (1) cure, 
but that they shall do so (2) quickly, (8) safely, and (4) pleasantly. 
According to this rule many prescriptions contain four ingredients, 
viz.: (1) the substance which is to cure, or the basis; (2) the 
adjuvant to help it; (8) the corrective to prevent any bad effects ; 
and (4) the vehicle to make it pleasant to take. This rule, how- 
ever, 18 carried out not only in written prescriptions, but in those 
also which have been adopted by the profession at large, as a 
means of saving labour and time in the routine of practice, and 
embodied in the Pharmacopeia as useful preparations. 

Formerly we were dependent for our medicines chiefly on the 
crude products of the animal, vegetable, and mineral kingdoms. 
As chemistry advanced various inorganic compounds were dis- 
covered and added to the Materia Medica, and as our knowledge 
of this science becomes greater and our power of preparing various 
organic bodies increases, we find that such bodies are becoming 
more and more introduced into medicine. As examples of these, 
we may take carbolic acid, chloral, chloroform, ether, hydrocyanic 
acid, iodoform, nitrite of amyl, salicylic acid, and kairin. 

We seem now on the verge of discovering the mode of pre- 
paration of many organic alkaloids, and when this has been done, 
the vegetable Materia Medica will be less important than it is 
now, inasmuch as it is probable that, by using artificial alkaloids, 
prepared always under similar conditions, we may obtain purer 
products and greater constancy of action than we can at present 
from the natural active principles. 

Recent discoveries have shown that plants generally contain 
active principles so closely associated, that the mixture was re- 
garded as a pure alkaloid, and yet these drugs have very different 
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and sometimes opposite physiological actions. Thus ordinary 
coniine usually contains pure coniine and methyl-coniine, the 
former of which paralyses the motor nerves, while the latter 
paralyses the spinal cord. Extract of physostigma, and supposed 
pure physostigmine, or eserine, have been found to contain two 
active principles, viz. physostigmine having a paralysing action, 
and calabarine having a tetanising action on the spinal cord. 

The power which chemistry now gives us also of modifying 
the chemical constitution of organic bodies and therewith their 
physiological action, will almost certainly enable us to treat disease 
much more perfectly than we can at present. For such modified 
drugs, however, we must be indebted to the chemist. He will 
prefer to operate on substances which have been already prepared 
by himself rather than on crude drugs obtained from plants. But 
at present we are still dependent on the vegetable kingdom for 
a large number of our most useful remedies. In plants they are 
associated, asa rule, with quantities of woody tissue which is quite 
inert and indigestible, and which would interfere very much both 
with their easy administration and with their action. 

Sometimes the crude drug is given in the form of a simple 
powder, without any admixture, as in the case of guaiac given 
in tonsillitis, where it is advisable to have the local action of the 
drug on the throat, as well as its general action on the system. 
Sometimes the powder may be readily given by enveloping it in 
a wafer, and swallowing it with a little water, and at other times 
it is made up with saccharine, and more or less adhesive sub- 
stances, into the form of a confection or bolus ; or suspended in 
water by means of mucilage in the form of a mixture. Usually 
however the active parts of the drug are extracted by means of 
solvents, and either given in solution, or in the solid form, after 
the solvents have been evaporated. There are a number of pre- 
parations according to the solvents used, and the mode in which 
they are applied. Probably the most convenient arrangement 
is not to take the groups of preparations according to the sol- 
vents or mode of preparation, but alphabetically for the sake of 
reference. 


Groups of Officinal Preparations. 


The letters B.P. stand for the British Pharmacopoia of 1885, 
and U.8.P. for the United States Pharmacopeia of 1888. When 
the letters B.P. or U.8.P. precede the name of a class or of a 
substance, they indicate that it is contained in the corresponding 
pharmacopeia only, and not in the other. They succeed the 
name or are omitted when the class or substance occurs in both 
pharmacopeias. When there are differences between things 
bearing the same name in the British and United States Phar- 
macopoias, the letters B.P. are placed after the descriptions of 
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that contained in the British, and U.§.P. after that of the United 
States Pharmacopeia. 

U.S.P. Abstracta. Aspstracts.—These are very dry, powdered 
extracts. They are twice the strength of the crude drug, and 
about twice the strength of the corresponding fluid extracts. They 
are prepared by extracting the active principles from 200 parts of 
the crude drug by percolation with the strong or diluted alcohol, 
mixing the percolate with some sugar of milk, letting it dry, and 
then adding sufficient sugar of milk to make up the product to 
100 parts. They are eleven in number. 


DOBE. DOBE. 
Abstractum Aconiti ............ j-lgr.  Abstractum Ignatia ........ ay: gr. 
r Belladonne ...... 4-1 gr. 33 Jalape. ...... 15 gr. 
CON casks ciexerdes 1-3 gr. Nucis Vomice. 4-2 gr. 
Digitalis . ........ 4-1 gr. Podophylli.. . 5-10 gr. 
Hyoscyami........ 2-3 gr. Senegre . ...... 1-3 gr. 
Valerian .. ... 10-20 gr. 


Aceta. Vrinecars.—These are solutions of medicines in vine- 
gar or acetic acid. In the B.P. there are three, in the U.S.P. there 
are four. 


B.P. DOBE. U.8.P. DOSE. 


Acetum. Acetum Lobelie .... ......... 80-60 min. 
»  Cantharidis ......... dg. MODE eikse onescnetocs 10-15 min. 
fx. “BOHR eiaexicccersiawce 15-60 min. »  Sanguinarie ........ 3-4 fluid dr. 

» Seille ... 0... 15-60 min. 


Alkaloidea. Atkatoms.—These are organic bases which 
may be regarded as compound ammonias. 

Like ammonia they all contain nitrogen, and form salts with 
acids. Most of them contain oxygen in addition to nitrogen, 
carbon, and hydrogen, and occur as crystalline solids. Some, e.g. 
coniine, nicotine, sparteine, piperidin, contain no oxygen, and occur 
as oily liquids. They generally have a powerful physiological action. 
They occur in many exogenous plants, but only veratrine and 
substances nearly allied to it have been obtained from the class 
of endogens and muscarine from thallogens. They occur in the 
plants in combination with acids. The alkaloids themselves are 
generally soluble in alcohol, but sparingly solublein water. Their 
salts are more soluble in water. The general plan of obtaining 
them is to prepare an aqueous solution either of the salt origin- 
ally present in the plant, or of one formed by treatment with an 
acid, and to precipitate them by an alkali, generally ammonia, 
from it. As the alkaloids are soluble in alcohol they would be 
very imperfectly precipitated, or not at all, if the ammonia were 
added to an alcoholic solution of their salts. 

In the B.P. of 1867 the names of alkaloids all terminated in 
‘ia,’ like ammonia, e.g. quinia, strychnia. Chemists have now 
generally returned to the older nomenclature, and assign the 
termination ‘ine’ to alkaloids, e.g. strychnine, quinine. To 
neutral principles they give the termination ‘ in,’ e.g. santonin 
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salicin. This terminology has been followed in the B.P. of 1885 
and the U.8.P. of 1883. 

General Properties and Reactions of Alkaloids.—Alka- 
loids are basic in nature, like ammonia, forming salts with 
acid radicals, easily decomposed by the action of alkalies and 
alkaline carbonates. 

Alkaloids are, for the most part, insoluble in water, with the 
exception of brucine and codeine, which are readily soluble ; 
they are all soluble in alcohol, benzene, and chloroform. Their 
salts are soluble in water, and have the property of turning the 
plane of polarised light to the left: cinchonine, conchinine, 
coniine, laudanosine, however, turn the plane totheright. Some 
alkaloids have no effect on polarised light, e.g. berberine, crypto- 
pine, emetine, hydrocotarnine, narceine, veratrine, caffeine, and 
piperine. 

In solution, alkaloids are precipitated by a solution of iodine 
in iodide of potassium, by potassio-mercuric iodide, and a similar 
double iodide of cadmium and bismuth, also by picric acid and 


by phospho-molybdic and phospho-tungstic acids. 


B.P. 
Aconitina (Aconitine). 
Apomorphineg Hydrochloras (Hydro- 
chlorate of Apomorphine). 
Atropina (Atropine). 
Atroping Sulphas. 
Beberine Sulphas (Sulphate of Bebe- 
rine). 
Caffeina (Caffeine). 
Caffe ne Citras (Citrate of Caffeine). 
Cinchonidine Sulphas (Sulphate of 
Cinchonidine). 
Cinchoning Sulphas (Sulphate of Cin- 
chonine). 
Cocainw Hydrochloras (Hydrochlorate 
of Cocaine). 
Codeina (Codeine). 
Morphine Acetas (Acetate of Morphine). 
Bimeconatis Liquor (Solution 
of Bimeconate of Mor- 


” 


phine). 

Y Hydrochloras (Hydrochlorate 
of Morphine). 

.. Sulphas (Sulphate of Mor. 
hine). 


Physostigmina (Physostigmine). 
Pilocarpine Nitras (Nitrate of Pilocar- 
pine). 


Quining Hydrochloras (Hydrochlorate 


of eee 
Quinine Sulphas (Sulphate of Quinine). 
Strychnina (8 nine). 
Strychning ydrochloras (Hydro- 


chlorate of Strychnine), 
Veratrina (Veratrine). 


U.B.P. 
Apomorphina (Apomorphine). 
Atropina (Atropine). 
Atropinw Sulphas (Sulphate of Atro- 
pine). 
Catfeina (Caffeine). 
Cinchonidine Sulphas (Sulphate of Cin- 
chonidine). 
Cinchonina (Cinchonine), 
Cinchonine Sulphas (Sulphate of Cin- 
chonine). 
Codeina (Codeine). 
Hyoscyamingz Sulphas (Sulphas of Hy- 
oscyamine). 
Morphina (Morphine). 
Morphing Acetas (Acetate of Mor- 
phine). 
Morphinw Hydrochloras (Hydrochlorate 
of Morphine). 
i Sulphas (Sulphate of Mor- 
phine). 
Physostigmine Salicylas (Salicylate of 
Physostigmine). 
Pilocarpine Hydrochloras (Hydro- 
chlorate of Pilocarpine). 
Piperina (Piperine). 
Quiniding Sulphas (Sulphate of Quini- 
dine). 
Quinina (Quinine). 
Quinine = Bisulphas 
Quinine). 
Quinine Hydrobromas (Hydrobromate 
of Quinine). 
»  Hydrochloras (Hydrochlorate 
of Quinine). 
» Bulphas (Sulphate of Qui- 
nine). 


(Bisulphate of 
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U.8.P. 
Quinine Valerianas (Valerianate of 
Quinine). 
Strychnina (Strychnine). 
Strychnine Sulphas (Sulphate of 


Strychnine). 
Veratrina (Veratrine). 


Chinoidinum (Chinoidin or Quinoidin), U.S.P., is a mixture of bases. 


Along with the alkaloids may be mentioned several neutral 
principles which resemble alkaloids in having a powerful physio- 
logical action. 


B.P. U.8.P. 
Aloin. Chrysarobinum (Chrysarobin). 
Chrysarobinum (Chrysarobin). Picrotoxinum (Picrotoxin). 
Elaterinum (Elaterin). Salicinum (Salicin). 
Ergotinum (Ergotin). Santoninum (Santonin). 


Salicinum (Salicin). 
Santoninum (Santonin). 


The substances whose names are printed in italics in the 
above list are not pure principles. The chrysarobinum of the 
pharmacopeeias 1s a mixture of substances containing chrysarobin 
and chrysophanic acid, and ergotin is only a purified extract of 
ergot. Lupulinum (B.P.) is only a glandular powder derived 
from hops, although from the sound of its name it might be 
supposed to be an active principle. 

Aquz. Waters. (16 in B.P.; 15 U.S.P.)—One is simply 
water, another distilled water. The others in the B.P. are water 
containing small quantities of volatile oils in solution, with the 
exception of two, aqua chloroformi and aqua laurocerasi, which 
contain chloroform and hydrocyanic acid respectively instead of 
a volatile oil. Two waters are prepared by simply dissolving the 
substances in them in the cold; these are aqua camphore and 
aqua chloroformi. All the rest are prepared by distillation. Two 
ure prepared by distilling the volatile oils with water ; these are 
peppermint and spearmint waters. All the rest are prepared by 
distilling the plant in a retort with water and continuing the 
process until a certain quantity is distilled over. 

In the U.S.P. aqua ammonisz, aqua ammonia fortior, and 
aqua chlori consist of solutions of ammoniacal and chlorine 
gases in water. One, the aqua creasoti, consists of a solution of 
one part of creasote in 100 of water. 

The others consist of volatile oils in water. Only two, aqua 
aurantil florum and aqua ross, are prepared by distilling the 
flowers with water. The others are prepared by thoroughly 
distributing the requisite quantity of volatile oil through a quan- 
tity of cotton, and dissolving it in water, by allowing the latter 
to percolate through. Camphor is dissolved in alcohol before 
adding it to the cotton. 

Waters are chiefly used as vehicles. 
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The dose of all those in the B.P. with one exception is from 
half an ounce to two ounces. This exception is aqua laurocerasi, 
which is not used as a vehicle, but is, on the contrary, a powerful 
drug containing hydrocyanic acid, and the dose of it is very 
small, 5-80 minims. 

Aqua anethi is a favourite remedy for flatulence in children, 
and in them it is given in a dose of a teaspoonful or more. 


B.P. (16). DOSE. v.8.P. (15). DOSE. 
Aqua Aqua 

Destillata. » Destillata. 
ANCE E ccc. scteescades 4-2 oz. » Ammonie ..... . 10-30 minims 
Anisi . Ammoni# Fortior.. 
Aurantii Floris ..... Amygdale Amare. 2 drachms. 
Camphorw.......... ; ANISI. 2. os aevier $~2 oz. 
Carul... . 0 ........ Aurantiu Florum - 
Chloroformi. ...... Camphoiez. . . ‘i 
Cinnamomi ......... CHIOr sak) neceense 53 
Fooniculi ... ........ Cinnamonii...... .. $-2 fluid oz. 
Lauroceras: . .. 5-30 Creasoti......  .. 1-4 drachms. 
Menthe Pipenite . 4- Feniculi .. . 1-2 fluid oz. 
Menthe» Viridis.... Menthe Pipentw .. . 
Pimente .... ...... : Mentha Viridis. .. 3 
Rose ............0 0. ROS vienaciasveveviars - 
Sambuci ......... 


B.P. Cataplasmata. CatTapLasms or PovuLtTices. (6.)— 
These are used as a means of applying externally moisture and 
warmth, and in certain cases medicaments, to parts of the body. 
They consist of linseed meal or of bread crumb, made into a paste 
with hot water. In one, cataplasma conii, hemlock leaf is added 
to relieve pain; in another, cataplasma sinapis, mustard is used 
to stimulate the skin; and in the cataplasma carbonis, cataplasma 
fermenti, and cataplasma sode chlorinat#, wood charcoal, yeast, 
and chlorinated soda respectively, are added for the purpose of 
removing foetor or acting as disinfectants. 


B.P. (6). 
Cataplasma Carbonis. Cataplasma Lini. 
= Conii. io Sinapis. 
- Fermenti. - Sode Chlorinate. 


U.S.P. Cerata. Crerates.—These are ointments containing 
wax. The admixture of wax with oil or lard in cerates renders 
them harder than ointments, though they are softer than 
plasters. They can be spread on linen or leather, at ordinary 
temperatures, without requiring heat like plasters, and they 
can be applied to the skin without melting and running like 
ointments. 


U.8.P. (8). 
Ceratum. Ceratum Extracti Cantharidis. 
» Camphore. »  Plumbi Subacetatis. 
»  Cantharidis. »  Resing. 
»  Cetacei. » Sabine. 


Chartez. Parens.—Charta epispastica or cantharidis, and 
charta sinapis, consist of irritating substances spread upon paper, 
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and used for the purpose of producing rubefaction or vesication. 
Charta potassii nitratis consists of bibulous paper soaked ina 
solution of nitrate of potassium and dried, and is used for burning 
to give relief in asthma by inhalation of the fumes. 


BP. (2). U.8.P. (8). 
Charta Epispastica. Charta Cantharidis. 
»  Sinapis. »  Potassii Nitratis. 
»  Sinapis. 


Collodia. CotLtoprons.—In these collodion is used as a solvent 
and means of application. 


B.P. (3). U.8.P. (3). 
Collodium. Collodium. 
Pe Flexile. re cum Cantharide. 
<< Vesicans. = Flexile. 
, 5 Stypticum. 


Confectiones. Conrecrions, ELEcTUARIES OR CONSERVES.— 
These are soft pastes which contain the drug mixed with sugar 
or honey, and are convenient forms of administering drugs, 
which would be unpleasant to take alone, and would be too 
bulky for pills. In two of them, the confection of dog roses, and 
of red roses, the drug is of itself inert, and the confection is 
used only as a vehicle; in the others, the drug is active, and the 
confection is used as a mode of administering it. The dose of 
all is 1 to 2 drachms, with the exception of the confection of 
opium (B.P.) and of scammony (B.P.). 


B.P. (8). * DOBE. U.8.P. (2). DOBE. 
Confectio Opii ..............0.8. 5-20 grs. Confectio Rosm....... ..........0. 
a Piperis: ..........0006 j Senne ......ccccecceveee 1-2 dr. 
3 Ros# Canine ..... 
Bs Ros» Gallice ..... 
4 Scammoni......... 10-80 ers. 
‘s Senn®.............06 


a Sulphuris .. ....... 
¥ Terebinthine ..... 


Decocta. Dercoctions.—These are made by boiling the drug 
with water, and then straining while hot. Usually the boiling 
is continued from ten to twenty minutes, in order to dissolve out 
the active part of the drug; prolonged boiling frequently alters 
it, and may render it inert. 


B.P. (13). DOBE. u.8.P. (2). DOSE. 
Decoctum Aloes Compositum 4-1 fl.oz. Decoctum Cetrarie .............. ad lib. 
= Cetrarie ...........5. ad lib. » gaetan helengaai ne 
- Cinchone ae 1-2 fi. oz. positum ........... 4-6 fl, oz. 
7 Granati Radicis . a 
‘i Hematoxyli......... ” 
as Horde) ............0068 ad lib. 
for ex- 
” Papaveris ......... ternal 
use. 
‘ Pareir®.......-..se00 1-2 fl. ox 


ve QUETCUS 0... sce veene . 
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BP, DOSE. 

Decoctum Sarsa@..........ccceeees 2-10 fl. oz. 
93 Sarse Compositum es 

; Scopariil ...........+0+ 2-4 fl. ox. 
3 Taraxaci .....0..-000. - 


U.S.P. Elixiria. Exrms.— These are diluted tinctures 
rendered agreeable by aromatics and sugar. The only one in 
the U.S.P. is used as a vehicle. 

U.8.P. (1). 
Elixir Aurantii (Simple Elixir). 

Emplastra. Puasrers.—These consist of adhesive substances 
spread upon leather or cloth, so as to stick to the part of the 
body to which they are applied. 

Lead plaster is one of the most important, as it forms a basis 
for other plasters. It is also used for covering slight wounds 
and excoriations. Resin plaster is more adhesive, and is used to 
hold the edges of wounds together and to apply pressure. Two 
others, emplastrum belladonne and emplastrum opu, contain 
narcotic substances with the intention of lessening pain locally. 
The others are used for the purpose of affording mechanical 
support or gentle stimulation, and emplastrum cantharidis (B.P.) 
is used as a vesicant. 


B.P. (14). U.8.P. (17). 
Emplastram Ammoniaci cum Hydrar- Emplastrum Ammoniaci (Ammoniac). 
gyro. 4 * c. Hydrargyro 
- Belladonney. (ammoniac with mercury). 
+ Calefaciens (warming). - Arnicee (Arnica). 
. Cantharidis. ‘4 Asafwtida (Asafctida). 
re Ferri. - Belladonnw (Belladonna). 
3 Galbani. i Capsici (Capsicum). 
re Hydrargyri. " Ferri (Iron). 
: Opii. _ Gralbani (Galbanum). 
ve Picis. 5 Hydrargy rt (Mercurial). 
; Plambi. ‘ Icthyocollw# (Court). 
” s odidi. - Opis (Opium). 
=f Resineg. - Picis Burgundicw (Bar- 
5 Saponis. gundy pitch). 
»  Fuscum. ‘ Picis Canaiiensid (Hem- 
lock pitch). 
. Picis cum Cantharide 
(warming). 
3 Plumbi (Diachylon). 
99 Resin (adhesive). 


” Saponis (Soap). 


B.P. Enemata. Insections, Enemas, on Ciysters.—These 
are preparations for injection into the rectum. When the quan- 
tity injected is large, and especially if cold, it is usually returned 
almost immediately ; therefore, when we wish to get it retained, 
@ small quantity only, and warm, must be employed. The 
vehicle in most injections is starch mucilage. In the enema of 
aloes 10 ounces, and in those of Epsom salts and of turpentine, 
15 ounces of the vehicle are used, and these enemata are em- 
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ployed for the purpose of evacuating the bowel. In the case of 
the enema opii which we wish to be retained the quantity is only 
2 ounces. This is used both as a local and general sedative, in 
order to relieve pain in or about the pelvis, or to produce the 
general action of opium after its absorption, in cases where 
medicines cannot be retained by the stomach, or when it is un- 
advisable to administer them by the mouth. The enema asafo- 
tids is perhaps the most powerful remedy we possess in cases 
of tympanitic distension of the bowels. As it is used for the 
purpose of exciting the contraction of the bowels and the expul- 
sion of flatulence, but not of simply evacuating the rectum, an 
intermediate quantity is used, viz. 4 ounces. Asafcetida con- 
tains a gum as well as a resin, and therefore no mucilage is re- 
quired to suspend it, and water only is required in preparing it. 

The enema of tobacco is now so rarely used, on account of 
the danger from collapse, that it has been omitted from the B.P. 
of 1885; but formerly, before the introduction of chloroform, it 
was frequently employed in order to cause muscular relaxation 
of voluntary and involuntary muscles in hernia, tetanus, ob- 
struction of the bowels, &c. 


B.P. (5). NONE IN U.8.P. 
Enema Aloes (aloes 40 grains, potassium carbonate 15 grains). 
»  Asafootide (asafcetida 30 gr., water 4 fl. oz.). 
» Magnesii Sulphatis (sulphate of magnesium 1 oz., olive oil 1 fl. 0z.). 
»  Opii (tincture of opium 4 fi. dr.). 
»  TLerebinthine (oil of turpentine 1 fl. 0z.). 


B.P. Essentiz. Essences.—These are strong solutions 
of 1 part volatile oil in 4 of rectified spirit. They are used as 
carminatives, and are usually given in the form of a few drops 


on a piece of lump sugar, or with a little hot sugar and water, 
in order to remove flatulence. 


B.P. (2). DOSE. 
Epsentia AMisi ........c.cccccsccecessccscccsecss 10-20 m. 
es Mentha Piperit@ .................. 10-20 m. 


Extracta. Extracts.—Extracts consist of the soluble parts 
of plants reduced to the consistence of a thick paste by extrac- 
tion and evaporation. The plan of treatment adopted in order 
to extract the soluble parts, and leave behind the woody fibre 
and other inert constituents varies, according as the plant is 
fresh or dry. 

From fresh plants, green extracts (B.P.) are obtained by 
evaporation of the fresh juice after removal of the coagulable 
albumin. From dried plants the active principles are removed 
by treatment with cold or boiling water, with spirit, ether, or 
acetic acid, and the solutions thus obtained are evaporated to a 
consistence suitable for making pills, or else to dryness. 

Where the active principles are of a resinous or alkaloidal 
nature, and are more soluble in pure than in dilute spirit, 
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alcohol or rectified spirit is used; in other cases dilute alcohol 
or proof spirit is employed. Where the drug contains more 
than one active substance and one is more soluble in spirit, and 


the other in water, both spirit and water are used. 


In order to 


prevent extracts which, when freshly prepared, are of a proper 
consistence for making pills, from becoming too dry and hard by 
keeping, the U.S.P.in several instances directs them to be mixed 
with 5 per cent. of glycerine. 


B.P. (34). DOSE. 
Extractum Aconiti...........0.0. 1-2 gr. 
4 Aloes Barbadensis 2-6 gr. 
ss »  Socotring... “i 
. Anthemidis......... 2-10 gr. 
< Belladonne......... 4-1 gr. 
es » Alcoholicum }—} gr. 
= Calumbe............ —-10 gr. 
1 Cannabis Indice... 4-1 gr. 
= Cascarm Sagrade.. 2-8 gr. 
a Colchici.............. 3-2 gr 
1” erie 4-2 gr 
3 Colcynthidis 

Compositum 5-10 gr 
a CONLi......ceceeeeeeee 2-6 gr 
3 Gelsamii Alcoholi- 

CUM .. wee. wees = $2 QTL 
ce Gentian® ........... 2-10 gr. 
a5 Glycyrrhize ........ 10-30 gr. 
* Hematoxyli......... - 

5 Hyoscyam}.. 5-10 gr 
e3 Jaborandi............ 2-10 gr 
a Jalapm ......... 200. 5-15 gr. 
“3 Kramerie............ 5-20 gr. 
Lactuce... ......... 5-15 gr. 
o. Lupuli... ........... ” 

, Mezerei-Ethereum 

- Nucis Vomice...... 4-2 gr 
- OP sinisds cieeas, B= 2.pF. 
4 Papaveris.. ........ 2-5 gr. 
a Pareire.. ...... 6. 10-30 gr. 
Physostigmatis ... ;y-} gr. 
és Quassi®....... 02.06 3-5 gr. 
5 Rhamni Frangulw 15-20 gr. 
WG estado n-csteetex 5-15 gr. 
es Stramonii........... 4-2 gr. 
_ Taraxaci ............ 5-30 gr. 


U.8.P. (31). DOSE. 
Extractum Aconiti.... .......... der 
Aloes Aquosum ... 2-10 gr. 
Arnice Radicis..... 3-5 gr. 
Belladonne Alco- 
holicum .... ... 4 gr. 
Cannabis Indice... 5 
Cinchone... .._.... 10-80 gr. 
Colchic: Radicis .. 1-2 gr. 
Colocynthidis...... 4-1 gr. 
5 Com- 
positum 5-80 gr. 
Conii Aleoholicum 4-1 gr. 
Digitalis ......... ; + gr. 
Ergote.......... 5-15 gr. 
EUONyMi.....0..006: 1-3 gr. 
Gentian ........ 10-30 gr. 
Glycyrrhize ...... ad lib. 
ms Purum ad lib. 
Hematoxyli...... .. 10-30 gr. 
Hyoscyvam: Alco- 
holicum .......... 1-2 gr. 
Tridiss... cisewassees .  L-2 gr. 
Juglandis .......... 5-10 gr. 
Krameri@. .......... 10-20 gr. 
Leptandre ......... 20-30 gr. 
Maltz. . ...ssccccseee. IL-4 dr. 
Mezerei .............. 
Nucis Vomicw. .... ~2 gr. 
OD Scat ncaa: mr gr. 
Podophyll.. ........ 1-3 gr. 
Physostigmatis . ti-4 er. 
Quassim.............. 1-2 gr. 
BEC) sss tacesiis Gases 5-10 gr. 
Stramonii............ 4-4 gr. 
Taraxaci............ 20-60 gr. 


Fluid U.S.P. or Liquid B.P. Extracts.—These are made 
like watery extracts, excepting that instead of evaporating the 
infusion, decoction, or alcoholic solution (U.S.P.) to a solid 
paste, it is only reduced to a small bulk, and in the B.P. some 
spirit is added to it in order to prevent decomposition. 


B.P. (18). DOSE. 
Extractum Belew Liquidum ............... .. Ssdadeasvenen 1-2 fluid drachms. 
Y Cascare Sagrads Liquidum...... scaeeehe 4-2 fluid drachms. 
x Cimicifugew Liquidum.......... ee 3-30 minims. 
‘ Cinchon»y et ~aeties eeesarces Svecacess 10-80 minima. 
» w 19 tetesevcccececscccecensef-2 fluid drachms. 


Ergotw “s 


PUUPeTE Cer Tes ese ys eee 0-80 minims. 
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B.P. DOSE. 

Extractum Filicis Liquidum —.............cecese vee 15-60 minims. 
rs Glycyrrhiz@ ,,  ———ceeseasaceeseecsceeceees 60-120 minims, 
” Opii 99 hmm een erecncescenenees 10-40 minims. 
‘i Pareirgy sic... ..y seneaneeeeaaeastanenaniue 4-2 fluid drachms. 
ss Rhamni Frangulw Liquidum............ 1-4 fluid drachms. 
S Bars Liquidum ...... .......ccceceecseeeeees 2-4 fluid drachms. 
Taraxacl Liquidum......cccscecsscsssrseeees 4-2 fluid drachms. 

v.8.P. (79). DOSE. 

Extractum Aconiti Fluidum ........... cccseccseeresceces 4_1 m. (0°03-0°06 c.c.). 
.: Arnice Radicis Fluidum................5 .. 3-10 m. (0°3-0°6 c.c.). 
. Aromaticum a er rer 10-20 m. (0°6-1°25 c.c.). 
* Aurantii Amari 4, hase ceeeeeseeeee ees 15-30 m. (0°9-1°9 ¢.¢.). 
ne Belladonnsg ¥ sosesecs evscrecsseeed—2 Mm, (0°06-0°12 @.¢.). 
Xe Brayers Pe ccavescvcceccseses ae$—d fi. oz. (15-30 @.c.). 
es Buchu je. aus ages eon omness 30-60 m. (1°9~3°8 c.c.). 
a Calami Sc Obsiwencdiecereuueeens 5-15 m. (0°3-0°9 ¢.c.). 
- Calumbss fic “websaweelvenees: Seaee 15-30 m. (0°9-1°9 ¢.c.). 
S Cannabis Indic® ,,  ....esccesecseeerer ees ~1 m. (0°03-0°06 c.c.). 
- Capsici e  / RU as seen teNaees }_1 m. (0°03-0-06 c.c.). 
os Castanere ie. Tan eehl Sevatoe sees _ 1-2 fi. dr. (3°75-7°5 c.c.) 
ie Chimaphilés - iGadessecensdecseceasl My Qt.(3'70'¢.0.), 
- Chiratez Sy _ scdigiciclewateiahowee orauee 4 fl. dr. (19 e.c.). 
7 Cimicifugez wk _“saabicastencteeaeetel 4_1 fl. dr. (1°9-3°75 c.c.). 
: Cinchonr ic. . seetiedareaaemeces aa }_2 HH. oz. (7-560 e.c.). 
- ColchiciRadicis ,,  ...ccesccceeeeee 2-4 m. (0°12-0°5 ¢.c.). 
$j ae  CMOMNINIS. 45 eirasdGcas tis deesiees 2-8 m. (0°12-0°5 ¢.¢.). 
‘5 Conii jg, menial ieges cates 738 5m. (0°3 ¢.c.). 
= Cornus Gn. aera eet 30 m. (1:9 c.c.). 
ee Cubebee Pe rr re 10-40 m. (0°6-2°5 c.¢.). 
io Cypripedii - gectsmuryeess reer 15 m. (0°9 ¢.¢.). 
,  Digitahs Ue ediewre a hospaaeaehi cen 1-2 m. (0-06-0°12 c.c.). 
- Dulcamars ay aeons o sseceeeees 30-60 m, (1'9-3°75 ¢.0.). 
“s Ergota Be, esd weicecceis 1~$ fl. dr. (1°9-15 c.¢.). 
" Erythroxyli ic, , tahigiodMieatesuntnase 20-60 m. (1°25-3°75 c.c.). 
“ Eucalypti ip. Sheabieditnielicness 5-10 m. (0°3-0°6 ¢.c.). 
“ Eupatorii | Wj. saaladeeueeharenes . 20-60 m. (1'25-3°75 c.c.). 
: Frangule Shy __ shetaulcanayatconecaatts 10-20 m. (0°6-1-25 c.c.). 
<5 Gelsemii acy. . ORB UN ANSE Galiargl es 2-3 m. (0°12-0°18 c.c.). 
3 Gentiang - bs sscevescessseeeess-LO-30 m. (0°6-1°9 o.¢.). 
- Geranii .80-60 m. (1°9-3°75 c.c.). 
‘i Glycyrrhize .80-120 m. (1:9-7°5 e.c.). 
. Gossypii Radicis .80-60 m. (1°9-3°75 ae 
pe Grindelia 30-60 m. (1°9-3°75 c.c.). 
i Guaran® 1-2 fl. dr. (3°75-7°5 ¢.0.). 
ss Hamamelidis ..80 m. (1'9 c.c.). 
- Hydrastis , 1-2 fl. dr. (3°75-7°5 ©.¢.), 
3 Hyoscyami ..56 m. (0°3 ¢.0.). 
= Ipecacuanhs ..15-30 m. (0°9-1:9 c.c.). 
‘4 Iridis .5-10 m. (0°3-0°6 c.¢.). 
as Krameri@ es euatakckoswsteawced 10-60 tm. (0°6-3°75 ©.c.). 
“ Lactucarii hen) Geaeeeeeeeaneus sse---0-30 m. (0°3-1'9 €.¢.). 
a Leptandra Med. “sha giawitaied Sabha 20-60 m. (1°25-3-75 c.c.). 
" Lobeliss te elves seeeetewnes 10-20 m. 6 135 6.¢.). 
- Lupulini + scscescscseseeeesess-LO-J5 m. (0°6-0°9 c.c.). 
e Matic ¥ aSisenbapuaanvaneunees 80-60 m. tn 98-75 C.C.). 
_ Mezerei as cavacaiea weenie ...... for external use. 
a Nucis Vomica __s,, eevecsesecscessensee BO Mm. (0°18-0°3 ¢.¢,), 
‘ Pareirm . sereseesescseeceeeee A 2 fl. dr. (3°75-7°6 €.0,). 
ss Pilocarpi 1) tenet eseeveesseeeesee 15-30 m. (0-9-1°9 c.6.), 
PA Podophylli i Mbadahaaaes delabdaacas 5-15 m. (0°3-0°9 0.0.) 


- Pruni Virginiane ,, seceverecesreereeeee 80-60 m, (1°9-3°75 ©.6.). 
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U.8.P. DOBE. 


Extractum Quassie Fluidum .......ccccccesseeess 5-10 m. (0°3-0°6 0.0.). 
be Rhei Shi. UR RR SNe eeueeNees 5-80 m. (0°8-1°9 c.6.). 
“ Rhois Glabre ,,  —...... ss ceesccccencces for external use. . 
ie Rosse ies . Biekanweasensweeceens 1-2 fi. dr. (8°75-7°5 o.c.). 
Ee Rubi Si  “idua’vagvlvaeaeouneias 4-1 fi. dr. (1°9-8°75 ©.c.). 
3, Rumicis Se. eeeaWenwased Seales 1 fi. dr. (3°75 o.¢.). 
és Sabing# Se aaeaayeewansaceenees 8-8 m. (0°18-0°5 ae 
e Sanguimaris  ,, ss srercccesecesecsences 38-5 m. (08-08 C.C.). 
os Sarsaparillea  ,, —s.cacecccccecescccecs 2-4 fl. dr. (7°5-16 c.c.). 
- Sarsaparilla 

Compositum ,, — csecsessseseeeeeenees 80-60 m. (1:9-3°75 c.c.). 

+ Scille yyy “a ealasadetieecusiates 1-3 m. (0°12-0°18 c.c.). 
i Scutellarisa Sy: sesheSoudeculeneesk ines 80-60 m. (1:9-3°75 ¢.c.). 
” Senegss Peo 1-5 m. (0°06-0°8 o.c.). 
es Senne ee ee eee 1-4 fl. dr. (3°75-15 ot 
Ss Serpentarim® =, sserecccacsccsccoeees 20-30 m. (1:25-1°9 o.c.). 
3 Spigelis yy ba eedenea essa eew es 1-2 fi. dr. (3°75-7°5 c.c.). 
‘i Stillingia gh: aaa Swacwaeawaaee series 15-45 m. (0°9-2°8 c.c.), 
Pa Stramonii we, Stbsauceiaautidhaevenaas 1-2 m. (0-06-0°12 c.c.) 
- Taraxaci Se:,  “anicweGeud sect eneee 1-3 fi. dr. (8°75-11-25 ow 
ee Tritici gin aad Pate ceuaes Guiles 3-6 fl. dr. (11°25-22°5 o.c.). 
= Uve Ursi shi. meddsesevcouueensend 80-60 m. (1°9-3°75 c.c.). 
om Valeriansz Be (eae aan eet tees 1 fi. dr. (3°75 c.c.). 
Ks Veratri Viridis ,, — csccesccssccscccecnes 1-2 m. (0:06-0:12 o.c.). 
¥s Viburni Hi RC baabasmaancuvednts 30-60 m. (1:9-3:75 c.c.). 
3 Xanthoxyli es ecsseccceeseeseseess 30-60 m. (1°9-3°75 c.c.). 
n Zingiberis Sen dee adeandsaeveatees 10-20 m. (0°6-1°25 c.c.). 


B.P. Fresh or Green Extracts.— These extracts have 
already been enumerated among the others. In preparing them, 
the juice obtained from the fresh leaves, flowering tops or fruits, 
of the plant, by pressure, is heated to 180° F. to coagulate the 
green colouring matter. This is then filtered off and laid aside. 
The filtrate is next heated to 200° F. so as to coagulate the albu- 
min; this is filtered off and thrown away. The filtrate is then 
evaporated at a temperature not exceeding 140° to a thin syrup. 
The colouring matter is then added to it, and the whole 
evaporated to a proper consistence. In the case of extracts of 
colchicum and taraxacum there is no chlorophyll to separate, as 
the juices are obtained by expression from the colchicum corm 
and the taraxacum root, and not from flowering tops. Conse- 
quently the juice is at once heated to the boiling point to coagu- 
late the albumin, and after this has been filtered out the filtrate 
is evaporated at a temperature of 160° F. In the case of green 
extracts, the preservation of the green colour is usually regarded 
as a sign that they are good. It certainly indicates that the 
first and the last parts of the process have been conducted with 
care, as too high a temperature destroys the green colour. It is 
therefore probable that the whole process may have been care- 
fully done; but this is not certain, for the juice may have been 
exposed to a high temperature, and thus injured during its 
evaporation after the chlorophyll has been removed and before 
it has again been added. 
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The green extracts of the B.P. are (8) :— 


Extractum Aconiti. Extractum Colchici Aceticum. Extractum Lactucer. 
‘5 Belladonne. 3 Conii. 5 Taraxaci. 
‘5 Colchici. 6 Hyoscyami. 


Glycerina, B.P.; Glycerita, U.S.P. Grycrerrnes.—These 
are solutions of soothing, astringent, or antiseptic substances in 
glycerine. Glycerine being thick and adhesive, they form most 
useful local applications, either to the skin or mucous mem- 
branes. 

Those in the B.P. containing carbolic, tannic, and gallic acids 
have one part of the drug by weight to four of glycerine by 
measure ; starch, being very light and bulky, is used in only 
half this proportion, i.e. one ounce of starch to eight ounces of 
glycerine. In the U.S.P. the starch is in the proportion of 1 to 
9, 1.e.10 per cent. The glyceritum vitelli contains 45 parts fresh 
yolk of egg to 55 of glycerine. 


B.P. (9). U.8.P. (3). 
Glycerinum. Glycerinum. 
” Acidi Carbolici (1 to 4). Glyceritum Amyli (1 in 10). 
», Gallici (1 to 4). ss Vitelli (4$ in 10). 


» Tannici (1 to 4). 
Aluminis (1 to 5). 
Amyli (1 to 8). 

Boracis (1 to 6). 
Plumbi Subacetatis. 
Tragacanthe (3 to 14). 


Infusa. Inrusions.—These are prepared by simply pouring 
boiling water on the drug, allowing it to stand for some time, 
and then straining. 

There are four exceptions to this rule of using boiling water, 
viz. calumba, quassia, chiretta, and cusparia. Infusions of 
calumba and quassia are prepared with cold water. The reason 
for using cold water in the case of calumba is that the root 
contains a quantity of starch, which is extracted if hot water be 
used, and renders the infusion liable to decompose, especially in 
hot weather. 

I have been unable to find any definite reason assigned for 
using cold water in the preparation of infusion of quassia, ex- 
cepting that cold water is sufficient to dissolve the active 
principle. 

In the only instance in which I have seen an infusion made 
with hot water used, it caused vomiting, so that perhaps an 
infusion made with hot water has a more irritating action than 
that made with cold. 

Infusions of chiretta and cusparia are made with water at 
120° F. instead of boiling water, as they are more agreeable when 
prepared in this way. 

The infusions of substances not specified in the U.S8.P. are 
directed by it to be prepared by taking ten parts of the substance 

LL 
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in coarse powder and 100 of boiling water. These are to be put 
into a vessel with a tight cover, and allowed to stand for two 
hours. The infusion is then strained, and enough water passed 
through the strainer to make the product weigh 100 parts. 

All the infusions both of the B.P. and U.S.P. are strained, 
with the exception of the infusion of cusso or brayera. 


B.P. (28). DOSE. u.8.P. (5). DOSE. 
(Of all not specified 1-2 fi. oz.) 

Infusum Anthemidis............ 1-4 fl.oz. Infusum Brayerm (Cusso)......... 10 oz. 
gp UPAR soci ciesctss » «=—- Cinchon®............00008 2 oz. 
- »  Compositum » Digitalis! ............... + 02. 
gg: BUCH sce deseacitices 1-4 fi. 02. »  Pruni Virginians. ..... 2-8 oz. 
» Calumbe..........c..0. » Sennsw Compositum ...4 fi. oz. 
»  Caryophylli............ 

»  Cascarille.............. 
»  Catechn................6 
ae Chirate esivicncveciees 


»  Cinchone Acidum... 
» «-—s CUSPATIM............005 
»  Cusso (Brayera an- 


thelmintica) ...... 4-8 fl. oz. 
& Digitalsiccccciescssas<es 1-4 fi. dr. 
sy ET BOUR. 2.00 cscevocenees 
»,  Gentianez Composi- 
CUI ceeiccs cescieecs 
»,  Jaborandi... ........... 
» Kramer .. .........0 
oe “HUAN ceatcveawusreeseseass 
4. AU pUL seassvecess eonees 
ce MME RLICHS Wciosetudexstmes 
yo «—-—s QU BBR ...... 00... eee 
sg RODE] ius Soon eee engecsease 
»  Rosw Acidum......... 
»  Senege.. 
bo BONN... oo. sce eeee eves 


B.P. Injectiones Hypodermicz. Hyroprenmic InsEctrons.— 
These are strong solutions for subcutaneous injection (p. 475). 
As the solutions may become decomposed by keeping, they should 
be freshly prepared ; and even the injection of morphine should 
not be kept long. Any solid particles should be removed by 
filtration (p. 476). The injections of apomorphine and of ergotin 
are simply made by dissolving these substances in camphor 
water and filtering if necessary. The injection of morphine is 
vrepared by dissolving freshly-precipitated morphine in acetic 
acid and water. It is ten times as strong as the liquor and is 
rather stronger than the corresponding preparation in the B.P. 
of 1867, containing 1 grain in 10 minims, instead of 1 grain in 
12 minims. 

' This infusion is about twice the strength of the B.P. The dose is usually 
stated at 4 oz. twice a day, but in many cases this dose would probably prove too 
large, and it 1s safer to begin with a smaller dose, and gradually push it as the 
patient will stand it, 
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DOBE. 
Injectio Keeioephine Paeeayete (2 th 100) cciccasscccracess. 2-8 min. 
»  Ergotini (DAO: 2) ca cessscrwoaesecee 3-10 min. 
»  Morphineg i (Lin 10) sssssiwcctiensaees 1-5 min. 


B.P. Lamellz. Gertatinz Discs.—These are thin discs of 
gelatine with some glycerine, each weighing about th grain 
and containing a small quantity of analkaloid. They are chiefly 
used for local application to the eye. They may sometimes be 
convenient for preparing solutions for hypodermic injection by 
dissolving them in a few drops of water. 


Lamellm Atropine (+. th grain in each). 


5000 fee 
» Cocaine (th grain in each). 


as Physostigminw (—+th grain in each). 


1000 





Linimenta. Lrments or Emprocations.—These are pre- 
parations for rubbing or painting on a part of the body in order 
to produce local stimulation or relieve pain. The basis of most 
of those in the British Pharmacopeia is olive oil, and of those in 
the United States Pharmacopceia cotton-seed oil.!| Camphor is 
added to most of the liniments in the B.P. for its local stimulant 
action, and also that its strong smell may lessen the risk of the 
liniment being used internally. There are four exceptions in the 
B.P.—the liniments of ammonia, lime, croton oil, and iodide of 
potassium with soap. With the exception of the liniment of 
lime all these contain very strong smelling substances, namely, 
ammonia in the corresponding liniment, cajuput oil in the croton 
oil liniment, and oil of lemon in the iodide of potassium and 
soap liniment. 

Camphor is not contained in the liniments of the U.S.P., 
with the exception of the liniments of belladonna, camphor, 
chloroform and soap. 

Soap is used to give a lubricating quality to four liniments in 
the B.P., viz. opium, iodide of potassium with soap, soap and 
turpentine ; and to two in the U.S.P., viz. chloroform and soap. 
In the compound mustard liniment, whose composition is nearly 
the same in the B.P. and the U.S.P., castor oil is used as a 
lubricant along with alcohol. In one, the turpentine liniment 
of the U.8.P., the lubricating substances are lard and yellow wax. 

Three liniments in the B.P., aconite, belladonna, and iodine, 
and one in the U.S.P., belladonna, are really exceedingly strong 
solutions of active principles in spirit with camphor added for 
the purposes already mentioned. 

The liniments last mentioned contain no fatty substances ar 
lubricants, nor does the croton oil liniment of the B.P., com- 
pound camphor liniment (B.P.), nor the linimentum cantharidis 
(U.S.P.). Croton oil liniment (B.P.) is a solution of croton oil 


1 T have been told that a great deal of what is sold as olive oil in Great Britain 
is really cotton-seed oil. 
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with cajuput oil in spirit. The compound camphor liniment is 
a mixture of strong solution of ammonia with rectified spirit, 
eamphor, and oil of lavender. 

The linimentum cantharidis (U.S.P.) is a solution of the 
active principles of cantharides in turpentine. The difference in 
composition between the ordinary camphor liniment (B.P.), which 
is simply a mixture of camphor and olive oil, and the compound 
camphor liniment should be carefully borne in mind. The lini- 
mentum terebinthing aceticum (B.P.) consists of oil of turpen- 
tine and acetic acid mixed with ordinary camphor liniment. But 
if anyone, thinking to increase its efficacy, should add to it com- 
pound camphor liniment, the acetic acid and ammonia would 
neutralise one another more or less completely, and the activity 


of both liniments would be to a great extent destroyed. 

























B.P. (16). 

The proportion of ingredients is put after each constituent. 
Linimentum | Basis Solvent | Adjuvant | Vehicle 
Aconiti . . | Aconite root | Rectified spirit | Camphor (1) 

(20) (30) 
Ammoni# .;Liquor Am- Olive oil (3) 
monis (1) 
Belladonne .| Belladonna Rectified spirit | Camphor (1) 
root (20) (30) 
Calcis . -| Liquor Calcis Olive oil (1) 
(i 
Camphor# .!Camphor (1) . Olive oil (4) 
Camphor Camphor (1) .| Rectified spirit | Liquor §am- 
Compositum (6) monies fortior | 
2 ' 
Chloroformi .! Chloroform (1) “ Liniment of , 
Camphor (1) 
Crotonis. - | Croton oil (2) . | Rectified spirit | Cajuput oil (7) 
7) 
Hydrargyri .{ Mercury oint- Liquor am-/Liniment of 
; ment (1) moni (1) Camphor (1) 
Todi . «| Iodine (5) .j Iodide of Po- Glycerine (1) 
tassium (2) Rectified spirit 
(40) 
Opii . .|Tinctare of Liniment of 
ae qe3: |. Opiam (1) Soap (1) 
| Potassii Iodidi | Iodide of Po- | Glycerine (8) .| Curd Soap (16) | Water (80) 
| cum Sapone | tasaium (12) Oil of Lemon 
(1) 
| Saponis . - | Hard Soap (16) | Water (32) .} Camphor (8) 
| Rectified spirit | Oil of Rose- 
| ; (128) mary (3) 
Sinapis Com- | Oil of Mustard | Castor oil (7).| Ethereal ex- 
positum (1-4) tract of Me- 
zereon (1) 
Camphor (3) . | Rectified spirit 
soak Camphor (1) 44) 
Terebinthinm . | Oil of turpen- Soft Soap .| Water (2) 
Be ai tine (16) 
Terebinthine | Oil of turpen- Glacial Acetic | Liniment of 
Aceticum tine (4) Acid (1) Camphor (4) 
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Adjuvant Vehicle 
Cotton-seed oil 
(7) 
Camphor (5) 


Linimentum Basis 
Ammonis ./Iiquor Am- 
moni (38) 
Belladonne .| Fluid Extract 
of Bella- 
donna (95) 
Calcis . : | Lime water (1) 


me re LT A I 


Terebinthine. 


: Sinapis Com- 
positum 





| 


Mustard (3) 








Oil of Turpen- 
| tine (35) 


Volatile Oil of | Castor oil 


Camphorw .. Camphor (1) . 
Cantharidis | Cantharideg Oil of Turpen- 
(15) tine (85) 
Chloroformi . | Chloroform (4) 
Plumbi Sub-/ Solution of 
acetatis Subacetate of 
Lead (4) 
Saponis - Soap (10) Water (20) 


.| Camphor (5) . 
|O 


| _mary 
(15) Extract of Me- 


Cotton-seed oil 


(1) 
Cotton-seed oil 
(4) 

Soap liniment 
(6) 
Cotton-seed oil 

(6) 


Alcohol (70) 


S of Ross: 


Alcohol (74) 
zereon (2} 
Camphor (6) 


| Resin Cerate 


(65) 





Liquores. 


SoLttrions.—These are solutions of active sub- 


stances in water, either alone or with the aid of other solvents. 


B.P. (48). DOSE 
Liquor Acidi Chroinici......... 
» Ammonia........... 10-30 m. 
i ; Fortior ..... 3-10 m. 
,» Ammonii Acetatis .... 2-6 fl. dr. 
- ” » Fortior rap m. 
2 - Citratis...... 2-6 fl. dr. 


‘3 Portior }- 1} fl. dr. 
Antimonii Chloridi .. 


Arsenicalis.....  ..... 2-8 m.* 
Arsenici Hydrochlo- 
riCl ... . 2-8 m.* 
Arsenii et Hydrargyri 
Todidi ............... 
Atropine Sulphatis... 1-4 m.* 
Bismuthi et Ammonil 
Citratis.............. 4-1 fl dr. 
Calcii Chloridi... Snageeaeta 
CBC IB ie ducedtiesseusiess 1-4 ff. oz. 
Caleis Chlorinate...... 

,, Saccharatus.. .. 15-60 m. 
Chlori.. ........ ccc cee eee 10-20 m. 
Epispasticus............ 

Ferri Acetatis........... 
- »  Fortior 
» Dialysatus ...... 
» Perchloridi ...... 10-30 m. 
‘ »  Fortior 


U.8.P. (27) DOSE. 
Liquor Acidi Arseniosi......... 2-8 m. 
» Ammonn Acctatis...... $-14 oz. 
» Arsenici et Hydrargyri 
POQIGL gece cosa sce 5-10 m. 
sy. “A MICIB Wckuleustemmisaconess 2-4 fi. oz. 
» err: Acetatis .......... 2-10 m. 
a‘ » Chloridi........... “i 
“i gy: MCUET ALAS: siceceeecns 10m 
a » @t Quinine Ci- 
CIBUS ss ..cccegse. 10-20 m 
s » Nitratis ........... 5-20 m 
- »» Subsulphatis .. 3-6 m 
3 Tersulphatis ... 
ee Gutta. perche ......... 
» Uydrargyri Nitratis.... 
» Lodi Compositus ........ 5 m. 
» Magnesii Citratis ...... 6-12 fl. oz. 
je TPOPsiNiiieiciadaase 4-2 fl. oz. 
» Plumbi Subacetatis ... 
‘i »  Subacetatis Di- 
lutus......... 
io POVMSB  ivcdccs sites 10-60 m, 
Je Ba Arsenitis...... 5 m. 
Be Bs Citratis........ 4-2 fl.oz. 
gf NOOR. a555s abe ie sentisiee 0-60 m. 
is » Chlorate .......... 30-60 m. 
» Sodii Arseniatis......... 3-8 m. 
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B.P. DOSE. U.8.P. DOSE. 
Liquor Ferri Pernitratis ...... 10-30 m. Liquor Sodii Silicatis ......... : 
és »  Persulphatis ... » inci Chloridi .......... 
» Gutta Percha .......... 
»  Hydrargyri Nitratis 
ACICUS ........0 see oes 
Hydrargyri Per- 
chloridi......... seieees 4-2 fi. dr. 
ge. (ROUT A can Micrhs Cee setes ue 
Lithiw Effervescens...5-10 fl. oz. 
» Magnesii Carbonatis . 1-2 fl.oz. 


- »  Citratis...... 5-10 fl. oz. 
» Morphine Acetatis ...10-60 m.* 
re »  Bimeconatis 
' ‘5 Hydrochlo- 

POLIS: scp. cit scsceeotats * 
»  Plumbi Subacetatis... 
” 9 », Dilutus 
» Potass@...............08. és 
os »  Effervescens..5-10 fl. oz. 
»  Potassii Permanga- 

TAGUIB ossscdcessuvscewes 1_4 f]. dr.* 
$e SOUR ie sa hice iene 10-60 m. 
* »  Effervescens.....5-10 fl. oz. 
2 »  Chlorate.......... 10-20 m. 
»  Sodii Arseniatis........ 5-10 m.* 
” » Bthylatis......... 
» Strychnine Hydro- 

Chloratis ..........0. 5-10 m.* 
» inci Chloridi ......... 


The strength of the liquors marked with an * in the preceding list has been 
changed from 4 grains to 1 fluid oz., or 1 in 109 (B.P. 1867) to 44 grains in 1 fluid 
oz., or 1 in 100 in the B.P. 1885. The strength of the one marked ** has been 
increased from 5 in 109 to d in 100. 


B.P. Lotiones. Lorrons.—Mixtures of active substances 
in water for external application. 


Lotio Hydrargyri Flava (1 part Perchloride of Mercury to 243 of Lime-water). 
‘5 5 Nigra ( ,,  Subchloride ‘. 146 ’ ). 


U.S.P. Massz. Masses.—These simply consist of sub- 
stances mixed together to a consistence suitable for making 
ills. 
E Massa Copaibe. 
» Ferri Carbonatis. 
» Hydrargyri. 
Mellita. Honrys.—In these preparations honey is used as 
a vehicle. Oxymel and oxymel scillw of the B.P., which contain 
acetic acid, may be regarded as belonging to this class. 


B.P. (4). U.8.P. (2). 
Mel Boracis. Mel Despumatum. 
» Depuratam. » Rose. 
Oxym 
»  Secille. 


Misture. Mixrurges.—These usually consist of insoluble 
substances simply mixed with water or suspended in it by the 
aid of gum or other viscid substances. In almond (B.P. and 
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U.8.P.), chalk (B.P. and U.§.P.), guaiac (B.P.), and compound 
glycyrrhiza (U.8.P.) mixtures, gum is added. In the ammonia- 
cum (B.P. and U.S.P.), asafcetida (U.S.P.) and compound iron 
(B.P. and U.S.P.) mixtures, gum is contained in the ammonia- 
cum, asafcetida, and myrrh used in their preparation respec- 
tively. 

In scammony mixture (B.P.) the scammony resin is simply 
suspended in milk. In egg flip or brandy mixture (mistura 
spiritus vini gallici) (B.P.) and chloroform mixture (U.8.P.) yolk 
of egg forms the basis of the mixture. 

The magnesia and asafcetida,' and rhubarb and soda mix- 
tures of the U.S.P. contain insoluble substances mixed with 
water without the addition of any viscid substance; in the 
creasote mixture (B.P.) the syrup may be looked upon as viscid 
and tending to keep the ingredients mixed, but the aromatic 
iron and compound senna mixtures of the B.P. and the acetate 
of iron and ammonium (U.S.P.) mixture are simply solutions and 
not mixtures in the usual sense. 


B.P. (10). DOBE. v.8.P. (11). DOSE. 
Mistura Ammoniaci............ 4-1 fl.oz. Mistura Ammoniaci ........... $-1 fl. oz. 
Amygdal ............ 1-2 fl. oz. Amygdale ............. 1.2 fl. oz. 
Creasoti Asafotida: ............ 3-1 fl. oz. 
CLetm is cies cedve sven Chloroformi .......... - 
Ferri Aromatica .... Crete wiisga coven cases 1-2 fl. oz. 
» Composita ..... Ferri Composita ..... “ 
Guaiaci...... ........0 a et Ammon 
Scammonii............ * Acetatis .............. $-1 fl. 02. 
Senn Composita ... es ‘i Glycyrrhize Com- 
» Spiritus Vini Gallici Ay DORIA; ese varos.aeine $ 02. 
os Magnesia et Asaiw- 
RIG IB ics cGasecae, cndsne 20 m 
»  Potassii Citratis...... 3 fl. oz 
»  Rhei et Sodw......... $-1 dr 


Mucilagines. Mucruaces.— These are thick solutions, 
partial or complete, of gum or starch, which are convenient for 
suspending heavy powders in mixtures. 


B.P. (3). U.8.P. (5). 
Mucilago Acacia. Mucilago Acaciv. 
»  Armyli. »  Cydonil. 
»  Tragacantha, » sassafras Medulla. 
»  Tragacanthe. 
» Ulmi. 


Olea. O1s.—These are divided into fixed and volatile. The 
fixed are obtained by simple expression ; the volatile by distilla- 
tion excepting in the case of oil of lemon, which being con- 
tained in distinct vitte in the rind, may be expressed instead of 
being distilled. 





'In thia mixture there is no gum, for although it is contained in crude 
asafotida, it is not contained in the tincture of asafctida used in this preparation. 
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Fixed Oils. 
B.P. (9). DOSE. v.8.P. (11). DOSE. 
Oleum Amygdale.............0 1-4 fl.dr. Oleum Adipis......... ...00...06. 
» Crotonis (croton oil)... 4-1 min. » Amygdala Expressum 1-8 fl. dr. 
Se DAN casas caecnasadenes : » Gossypii Seminis.. ... 
, Morrhua............ . 1-8 fl. dr. <j. UML as Sas aur acee conse een 
» Myristicws Expressum.. » Morrhue i... 60000 4-4 fl. oz. 
gg “OLIVE woes cron vewnewdnees ‘ ge: “MOLIV Saitviate. “sabes 
» Phosphoratum ......... 5-10 min. » Phosphoratum.......... 1-5 min. 
gx ARCHIE a tenecewSvesene feeds 1-8 fi. dr. ser AUCH fe 5npeesa vais veers 1-8 fi. dr. 
»  Lheobromatis............ yy) DOSAMI..... Lecce eee ees 
»» Lheobrome ........ces0e 
»  Tiglii (croton oil)...... 4_1 min. 
Volatile Oils. 
B.P. (25). DOSE OF EACH. 
1-4 m. unless otherwise mentioned. 
Oleum Anethi...... 2 .....0000. ecpeues 
pe GRNAIST (ict cacuina os sdasweanoapialedes 
» Anthemidis ............cccceee ee 
sy, COAJUDUU Hs caiictiier eae aeccncees 
ip? MOBYUL: cassauien wu oceuneetneeeunes 
» Caryophylli............cee seen 
» Cinnamom) ..........cccceeeeeee 
5, Copaib sc ac osssiwerSnexeake 5-20 min. 
vg (ROPIANOEE oss Wcsecsuved:- newness 
» Cubebe....... B casetexeavekeaiad 5-20 min 
o> Eucalyptt .....c00. cecseeeseeees 
ve. PUDIPET oe vecensiass celeeee os 1-10 min. 
y»  Lavandule.......... ...cecseeses 
gg. -MaIMONIB sc 55h Soke ccaence: 4eceds 
» Menthe Piperite. ............ 
7 a WAFIGIB <i iveedstiuweees 
»  Myristicm................cc cece 
og PONCE a sch ceavecssreenneses 
» Pini Sylvestris ..............66- for use as Vapour. 
yy RVOSMALFINI. 2. ee cece ceee ee 
ey PMOL BSc Goch Oideltreeinshanaedies 
jp BODEN ioe seicac 564 onciaeeisnes 
ss: “S@MAID cisasvesvevewsseswenesuien 10-30 min 
i SDAP Sis ec cs aes easbecaenee ae For external use only. 
» Terebinthine .............0000. 10-20 m. as diuretic, 2-6 fl. dr. as anthel- 
mintic. 
v.8.P. (40). DOSE. 
Oleum Ethereum ..............0..0008 
» Amygdala Amare... ........j-1 min (0°016-0-06 c.c.). 
gy (ANIBL is cicovencianeooreseunietaccs 5-15 min. (0°3-0°9 c.c.). 
»  Aurantii Corticis ...........+. 
5 we. IOP. cdeesiics 
5p.  DPOPRADI iso sess isi ieesessets 
» Cajuputi............... wccesewsit 5-20 min. (0°3-1:25 c.c.). 
a. MOREL cieiiaks usendgesswedeacouus 1-10 min. (0°06-0°6 c.c. } 
» Caryophylli ............ceeeeeee 2-6 min. (0°12-0°36 c.c. 
» —- Chamopodii ...........0sesseere 4-8 min. for a child (0°25-0°6 c.c.). 
» Cinnamomi..............ccee0- 1-3 min. (0°06-0°18 ¢.c. 
vn»  Copalbee ..........sscereseeeeeee 10-15 min. (0°6-0°9 c.c 3: 
so: -COUIMDGTE occa veccoieetsec ceases 
o «=. Cubebam.............cccseecnees 10-12 min. at first (0°6 or 0°72 c.c.), 


gradually increased. 
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Volatile Oils—continued. 


U.8.P. DOSE. 

Oleum Erigerontis.........sessesceeeee 10 min. to } fluid drachm (0°6-1°9 ¢.c.). 

i. AGUCRIY PU ssesceseacavtesa tenes 10-15 min. (0°6-0°9 c.c.). 

ce. POOMICUL Siicrccetiseyectiauuts 5-15 min. (0°3-0°9 c.c.). 

» Gaultheria .............ccc cee 

»  Hedeomm (pennyroyal)...... 2-10 min. (0°12-0°6 c.c.). 

sp  SUNIPCT! oh csssidce ssa satrevinadsce 5-15 min. (0°3-0°9 c.c.). 

yy aveandulB® ........cccseeee eens 1-5 min. (0 06-0°3 c.c.). 

m ‘3 Florum ...... .... 

4 DUMONISGAc |. aeewcoates 

» Menthe Piperite............ .2-6 min. (0°12-0°36 c.c.). 

a se WETECIS d Be ccuecesies 2-6 min. (0°06-0°36 c.c.). 

fg. NEVECIR overcast y crteeeaacends 

se. DIY TiStiCBiw..< ccassseeveedecte << 2-3 min. (0°12-0°18 c.c.). 

oo. CP OHS Liguidw ...cic acy: 

ag ~ PION Lib dete teaceteeeeeens 3-6 min. (0°18-0°36 c.c.). 

Ue. AWORIDeccs | cen vadaseoss teat mewcens 

ss. “MROSTOATIND Us ivcioucveee~ sens 3-6 min. (0°18-0°36 c.c.). 

ig UIE tess aeons. Geheaxebaa thc 2-5 min. (0°12-0°3 c.c.). 

sv.  SBDING Geccivers Aeesa rea 2-5 min. (0°12-0°3 ¢.c.). 

ys SOANCRIT &.ccednerccaaeverseasins 20-30 min. (1°25~-1-9 c.c.). 

oF. GBASSAIVER s. -cosvenasxcaeecis- seks 3-5 mun. (0°18-0°3 c.<c.). 

» Simapis Volatile...... 0... 

ei? USUG@CIN. 25 aeecs sd ouccteiwencnias 5-15 min. (0°3-0°9 c.c.). 

»  erebinthine .. ............00. 5-30 min. (0°3-1°9 c.c.). 

ge RAVE ses civaindcces cain rou sadaves 

a. WRIBTIBND 3 cacisewcdssgaedpecees 4-5 min. (0°24-0°3 c.c.). 


Oleata. OLneares.—Solutions of bases in oleic acid. They 
are more readily absorbed by the skin than ointments. 


B.P. U.8.P. 
Oleatum Hydrargyri. Oleatum Hydrargyri. 
»  Zincl. » Veratrine. 


Oleoresine. OLEorEsmns.—These are, as the name implies, 
mixtures of volatile oil and resin. They are extracted by 
treating the crude substance with stronger ether, and removing 
the ether partly by distillation and partly by evaporation. Their 
advantage is that they remain in a liquid or semi-liquid state, 
and are stable, not requiring alcohol to prevent decomposition. 


B.P. DOSE. 
Oleoresina Cubebm@ ...... 0.0... ....cccceeeese eee eneeeeees 5-30 min. 
U.8.P, DOSE. 
Oleoresina Aspidii..... .... ehctaretues 4-1 fl. dr. (1:9-3°75 o.¢.). 
i CA DSICL -icmichaiediscinises $-1 min. (0°015-0-06 c.c.). 
. Cubebw. ccsscssicvenacseseses 5-30 min. (0°3-1°'9 c.c.). 
“ Bupulint s.csesissecccdese 2-5 gr. (0°13-0°33 gm.). 
4 PUDOVIB iss dssicsseteicaeccess 4-1 min. (0°015-0-06 es 
= Zingiberis .........0 ss..yy- 1 min. (0°006-0°06 c.c.). 


Oxyme!l.—Vide Meuurta. 


Pilula. Puis.—Pills are small round masses which can 
be conveniently swallowed. They are rarely made of a greater 
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weight than five grains, as they then become too bulky to be 
swallowed easily. Those of the U.S.P. are four grains each. In 
their composition the old rule of curare cito, tute, et jucunde, 
has been pretty strictly followed, and most of them in addition to 
the basis contain an adjuvant, corrective, and vehicle (see Table, 
pp. 522, 523). To prevent them sticking together they are 
generally shaken with some dry powder, such as lycopodium, 
carbonate of magnesium, flour, starch, or liquorice powder. 
Sometimes they are gilt or silvered by shaking them while 
freshly prepared, and without the addition of any dusting 
powder, along with gold or silver leaf in a hollow spherical wooden 
box. Sometimes pills are coated with sugar. Recently a coating 
of firm gelatine has been used, and perhaps the best coating of 
all in certain cases is keratin (gq. v.). 

Pulveres. Powpers.—The fineness of powders is ascertained 
by the size of the meshes of the sieve through which they pass, 
and is represented by numbers ranging from No. 20 to No. 60, 
these numbers indicating the numbers of parallel wires of ordinary 
thickness within a linear inch forming the meshes of the sieves 
used. The officinal powders contain two or more substances 
triturated and mixed together. 


B.P, (15). DOSE. 
Pulvis Amygdalee Compositus ........c.ccceseccnseeeeeeeees . . . 60-120 grs. 
sg). PP CPIION IG IG oad at seach d wet Sev cds aieeiieeaeeis eeetaeeen .. 3-10 grs, 
» Catechu Compositus ............cccseceeeee cee oe .. 20-40 gre. 
», Cinnamomi Compositus.............-.06 1. vee sae 3-10 prs. 
»» Crete ArOMALICUS...... 0. ..ccscccecccccccvevce eecees . 10-60 gre. 
ms Ss we OOM ODIO. osies ssaeene sens G. ogea 10-40 grs. 
» laterini Compositus ...... 0... ew . 4-0 gre. 
»  (Grlycyrrhize Compositus........ ....... te eee oe 30-60 gre. 
» Ipecacuanhs Compositus..... 2. 2.0.0.0. cee .. . 0-15 grs. 
5, PRIBPD COMPOSItUS ..écc6ccaveavesiad toseseoiansg ies mocede: § 20-60 grs. 
»» Kimo Compositus ............cccceeee ce cee e eee a oe 5~20 grs. 
», Opti Compositus...........0.... jy Mee de Seated’ “Zeer, 
9» Ethei Compositus......ccc.... 6. 6 6 ce eeeee ceeeeneeee eee 20-60 grs. 
» Scammoni Compositus .......0... 0 cece. vee . s+. 10-20 grs. 
» Tragacanthr: Compositus ...........cccoecsceeeees oe . 20-60 grs. 
U.s.P. (9). DUSE. 
Pulvis Amtimomialis.............ccccseececeeeceesenens 3-8 grs. (0°2-0°52 gm.). 
3, ATOMAPICUB .. cesccciccsessecsesassesessoneess os 10-30 grs. (0°65-1-95 gm.). 
9» Cretee Compositus...... ...ccecescccsscneee eae 10-30 grs. (0°65-1°95 ans 
» Effervescens Compositus............ccssecee: One powder. 
» Glycyrrhizee Compositus... ................ 30-60 grs. (1°95-3°9 gm.). 
» Ipecacuanhm et Opli.................:+:0:0002-9715 gra, (0°33-1 gm.). 
» Jalaps Compositus.................. -...++-..-30-60 gra. (1°95-8°9 gm.). 
» Morphine Compositus...............0.0. 00. 10 grs. (0°65 gm.). 
» Rhei Compositus............000--::0:.c002-+-, 30-60 gra. (1°95-3°9 gm.). 


Resinz. Kesins.—These are brittle, amorphous solids, con- 
sisting of an acid or mixtures of acids formed by the oxidation 
of terpenes which are volatile hydrocarbons having the formula 
C,.H,,. Resins are insoluble in water, but soluble in spirit. 
They melt when heated, and solidify again on cooling. They 
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dissolve in alkalies, forming a kind of soap. They frequently 
occur in plants along with unoxidised volatile oils as oleo-resins. 
Resins may be obtained from oleo-resins, e.g. turpentine, by 
simple distillation, when the volatile oil distils over and the resin 
remains. They may be got by heating the part of the plant in 
which they are contained, e.g. guaiac resin. They may be pre- 
pared by dissolving them out of the plants by means of alcohol 
and removing the alcohol by distillation, or precipitating them 
by throwing the strong tincture into water. Resins are of an 
acid nature, and the addition of a little mineral acid to water 
causes them to be precipitated more readily. 


B.P, (5). U.8.P. (5). 
Resina. Resina Copaibe. 
»  Guaiaci. »  dalape. 
»  Jalape. »  Podophylli. 
»  Podophylhi. »  Scammonii. 
»  scammonix. Guaiaci Resina. 


Spiritus. Sprrits.—With the exception of rectified and proof 
spirit, these are alcoholic solutions of volatile oils orethers. The 
dose is 4 to 1 fluid drachm, except where otherwise mentioned, 
and except in the case of brandy, rum, and whisky, the doses of 
which vary very much, according to the purpose for which they 
are used. 


B.P. (18). DOSE, 

Spiritus Ltheris. 22... ccccescesseeee seeees 30-90 min. 
is ‘5 Compositus ............. 4-2 fluid drachms. 
‘s . NIGPOSY oi ccssizs exc tnewsens ‘ss 
» Ammonis Aromaticus........... 

e ‘js Foetidus. ...cccccceeeees 
» Armoracie Compositus...........1-2 fluid drachms. 
ge MOBI lacican > acdievoremenwearies 
i: COIN PDOTE weed ec civscd i etan ess 10-30 min. 
»—- Chloroformi,.... .......cceeeeeeeeeee 10-60 min. 
sy.  CCUINBINO MN es ics ea dund aw laxnaee 
fe. MP UDIPC Ross ser ce sasind sdemitebswnantees 4-1} fluid drachms. 
op PIBVANGU Bis. chacdiscinn asaaserccexs 
» Mentha Piperite .......... nsuweees 
sp DUYTISCIOI 26050 cucssctessenevecosaxe 
xp ROCHINICALNS i550) ca ciwisiadsseueeis 
sj MROBIIATINY is ied decd acdeacesdnertens 10-60 min. 
of  SLOMUIOL .Se wader euedscatwen des enecccs 
gp “Wink Galliotsccsuccicscdiecacses 
U.8.P. (22). DOSE. 

Spiritus Aitheris.......0...sccecssssscssseeees 1-8 fluid drachms (3°75-11-25 c.0.). 
- »  Compositus.............- 4-2 fluid drachms (1-°0-7°5 c.c.). 
. i  INIDVORD ass sciadeaweceses 30-60 min. 810 5 0.¢.). 
ig, ~“POMONIG oi iaoaescree eerie 10-80 min. (0°6-1°9 c.c.). 

- " Aromaticus .........085 80-60 min. (1°9-8°75 o.c.). 

ge, “AMIBL: harisericicenmeseeaceusiecs ,--al-2 fluid drachms (8°75-7°5 ¢.0.). 
sa: AUIPETIOUL ote ioas'ennins soeicwateat ude: 1-2 fluid drachms (8°75-7°5 c.c.). 
MC AM DHOLW vei ses sacsisccsasvcusmeanes 5-60 min. (0°3-3°75 c.c.). 

y» —- Chloroformi...........ccssessseseenns 10-60 min. e138 a) 

op  CIMMBMOML scccscenccececsatseavncssr 10-20 min. (0°6-1°25 o.¢,). 


»  Frumenti (Whisky) ............... 
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U.S.P. DOSE. 

Spiritus Gaultheria@.........cccccosesssessees 10-20 min. (0°6-1°25 o.c.). 

yy) SUNIPET]........seeseereeeseeveeeeeee- 30-60 min. (1°9-3°75 c.c.). 

3 » Compositus............... 2-4 fluid drachms (7°5-15 o.0.). 

gy: eAVANAUIM...........cecccnrsccccceee 30-60 min. (1°9-3°75 o.c.). 

5)  MADNOMIB <utoeicsweretieeesancneavees 

»  Menthem Piperite.... .............. 10-20 min. (0°6-1°25 c.c.). 

me 3 TPIGIB csosecs posses ieneses 30-40 min. (1°9-2°5 o.c.). 

»  Myrcie (Bay Rum)................ 

eg: MMV TIGUIO® wcacii cues cvaaevecwestacered 1 fluid drachm (3°75 c.c.). 

»  Odoratus (Cologne Water)....... 

¢ Wine Gallet scccccesecssicassecvesets 


Suppositoria. | Svprosirories.— These are small conical 
masses for introducing drugs into the rectum (p. 484). They are 
used either to produce a local action on the rectum itself, or on 
the adjoining pelvic organs, such as the uterus or the bladder ; 
or to introduce certain drugs into the body when we wish to 
avoid any local action on the stomach. 

Thus the morphine suppositories may be used for their general 
action in inducing sleep, or for their local action in soothing pain 
or irritation in the rectum or pelvic organs, or to check diarrhea. 
The compound lead suppository may be used in diarrhea for its 
local action on the rectum, and likewise for its general action in 
checking bleeding from the lungs, etc. The same may be said 
of the mercurial suppository. The others are more intended for 
local action. 

The basis of the suppositories is cacao-butter (oil of theo- 
broma), excepting in those where, as their name indicates, curd 
soap is used along with glycerine of starch. 

B.P. (8). 
Suppositoria Acidi Carbolici cum Sapone. 
” »  Tannici. 


9 » cum Sapone. 
‘“ Hydrargyri. 


e 


re Iodoforml. 
Ss Morphine. 

is cum Sapone. 
. Plumbi Composita. 


In the U.S.P. no special suppositories are named, but a 
formula is given for their preparation. The quantity of the 
medicine required, brought to a proper consistency if necessary, 
is to be mixed with a small quantity of oil of theobroma by 
rubbing together, and then sufficient oil of theobroma previously 
melted and cooled to the temperature of 35° C. (95° F.) is to be 
mixed thoroughly with it, and immediately poured into suitable 
moulds cooled by ice. In the absence of moulds the mass is to 
be divided into parts of a definite weight, which are to be made 
into a convenient form for a suppository. Unless otherwise 
specified, they should weigh fifteen grains or one gramme. 

Succi. Jvices.—These consist of the fresh juices of the 
plant, which are mixed with a sufficient quantity of spirit to 
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prevent them from decomposing, except in the case of lemon, 
mulberry, and buckthorn juice, to which no alcohol is added. 


B.P. (7). 
Succus Belladonne. Succus Taraxaci. 
» Conii. ; » Limonis. 
»  Hyoscyami. os Mort. 
»  Scoparii. 

U.8.P. 


Succus Limonis. 


Syrupi. Syrups.—These are strong solutions of sugar ; many 
of them contain flavouring or colouring matters, and are used to 
make medicines more agreeable to the eye or palate. 

In the case of the syrups containing ferrous salts the sugar 
prevents oxidation, and thus preserves the preparation from de- 
composition. 


B.P. (17). DOSE. 
All 1 fluid drachm except those specially marked. 


Syrupus. 
. AUFAN GI i cod sccuesscsscvetnsccenpareens 
‘e a3 PIGIiS 6 ecdidcaseeiesoteess 
ge. MORIOFAl sec vaciacsocsvueesaiwaedmancoi 4_2 fluid drachms. 
» _- Ferri Iodidi..............cccseeeeee eee 1-1 fluid drachm. 
re » Phosphatis .............0:eeceee 
“ Hemidesmil .............ccceeecceeeeees 
‘ DAMIODIG —2.csteits waihece ieee ee ‘ 
» NOMI, 2sufaceeusundasndevvees tueexeseress 
e PAPAVGTIB: ass seven aie xtentesdes 
ap «ARNON ec ice gues S wact cuevees cuaawavectics 1-4 fluid drachms. 
os, POR RAO8. bas isan Hiss kc eciaves sven 
yy hose Gallicwme ...cccccsscsccsesesceees 
ge, ASOUIED-« faaekevs oe tevavessouscboetsioqsuiess 4-1 fluid drachm. 
' BONN ios scviiscacavnsuonceaees Sera’ 1-4 fluid drachms. 
és A OLUCADUS oeicscecsnesixiseadwenessanaaes 
» ingiberis....... Sei eeNas Siueuseestenans $-1 fluid drachm. 
v.8.P. (33). DOSE. 
Syrupus ACAcim .............cscsessvssesseeeencs 
gp ACID Ci heccicccscsectecsenecycadens 
a ays EAVOTIOMIOH onccdenvessstnaesaas 1-4 fl. dr. (3°75-15 c.0¢.). 
Mj SAAB saceatontstenneenaasncaeeueewernauees 1 fi. dr. (3°75 c.c.). 
ge | SAUER: os ahiec sii tcsieraceweregseaseds 1-4 fi, dr. (3°75-15 ¢.¢.). 
»—-— Ammygdalaa......cccecsesecceuees ee vaenes 
sot. *APRUTBIGL cis csecancasicncgesedesarereeeswe 
s es HlOPOm? -ssvsscescvesaesaens 1 fi. dr. (3°75 o.c.). 
» Calcii Lactophosphatis............. 2-4 fl. dr. (7°5-15 c.c.). 
gi. CBIOIS. acc ccersasieesiaas sete auosaateanes 1 fl. dr. (3°75 c.c ). 
» Ferri Bromidi ............c0eceeeeeee SL fl. dr, (1°9-3°15 6.¢.). 
Pe ec  MOGIOM ariectiaioaxaccss weoetas 15-30 m. (0°9-1'9 ¢.c.). 
‘i » Quininw et Strychnine | 
Phosphatan: LaulShets f 1. dr. (3°75 ¢.¢.). 
»  Hypophosphatum .................0. 1-2 fi. dr. (3°75-7°5 o.¢.). 
i - cum Ferro......1-2 fi. dr. (3°75-7°5 o.¢.). 
1 h { (Emetic) $-1 oz. (15-30 c.e.), 
“ PecacuaNheA.......ccscecsescerees \ (Expectorant) 30-60 m. (1°9-3-750.¢,) 
yc. RPAMOL IB tapckitensnsianeed Soecteases } fl. oz. (15 c.c.). 
vy LAR CHUCATHE soeciccisccscscsvevess esse . 2-3 fl. dr. (75-11-25 ¢.0.). 
ro DAMON IS siews ts sia sicenesscceeecoias 
ge Picts Liquide .......cceccccssessecess 1-2 fl. dr. (3°75-7'5 o.¢.). 


iS Proni Virminian®...........cccecesess 4 fl. oz. (15 e.c.). 
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U.S.P. DOSE. 
Syrupus Rhei............scccseseossecsseseecevess 1 fi. dr. ee C.C.). 
‘s »> ATOMALICUS... .......ceseceeees 1 fl. dr. (8°75 c.c.). 
a. | BROBSMH = <awavelevivasecis cenesaewedessanss 1 fl. dr. (3°75 c.c¢.). 
age PRULD GestitiosaaVeeaenas Watina smeaaocenns 1-2 fi. dr. (8°75-7°5 0.¢.). 
bs sie, ROB ak eho tcncseactk cavers consents 
»  Sarsaparille Compositus ........... fl. oz. (15 c.¢.). 
pene “USOLLID caddie wiavsneveievs tecviucenesesatews fl. dr. (3°75 o.c.). 
. »> COMPOSituS........cccccecceeees (Expectorant) 20-30m. oe C.C.). 
ag, - SOMERS ase wgecs wisvalasinebasaenswendede 1-2 fi. dr. (3°75-7'5 c.c.). 
we “ABOUND 5 wisvh das ond cemcentncuataweonus ce 1-4 fi. dr. (3°75-15 c.c.). 
.; PF OUMMANUSS c eeisnansdccereiandsecaueeets 
Se; MORDIGIDOTIS sacviazse save ansowedene ceevens 1 fi. dr. (3°75 o.0.). 


B.P. Tabellz. Tablets of chocolate each weighing 2} grains, 
containing an active substance. The only officinal ones are tablets 
of nitroglycerine, containing ;4,th grain of pure nitroglycerine 
in each. 

B.P. DOSE. 
Tabellm Nitroglycerini.........ccscocececses 1 or two tablets. 


Tincture. Trncrcres.—These are solutions of active prin- 
ciples in spirit. Rectified spirit, or alcohol, is used whenever 
the active principle is more soluble in strong than in dilute 
alcohol, as in the case of alkaloids, such as of veratrum viride ; 
resins, such as asafcetida, benzoin, and Indian hemp; oils, such 
as those of cubebs, lavender, tolu, orange peel, larch bark, and 
ginger ; and other substances, such as chloroform, acetate of iron, 
perchloride of iron, iodine, kino. 

Aromatic spirit of ammonia is used in the ammoniated tinc- 
ture of guaiac, of valerian, and of opium (B.P. and U.S.P.). In 
the case of guaiac and valerian the active principles have an acid 
character, and so ammonia tends to dissolve them more com- 
pletely. In both of them, however, as well as in ammoniated 
tincture of opium, the ammonia has got a stimulating action of 
its own, which tends to aid the effect of the other substances. 

Tinctures of fresh herbs (Tincture Herbarum recentium), 
when not otherwise directed, are, according to the U.S.P., to be 
prepared by macerating fifty parts of the fresh herb bruised or 
crushed in a hundred parts of alcohol for fourteen days, then 
expressing the liquid, and filtering. 


B.P. (72). DOSE. 
The usual dose is 4-2 fl. dr. unless otherwise mentioned. 

Tinctura ACOMIti................ccccseseccceceees 1-10 min. 

5 DOR sh esdaiesdccd sus oneuneasiieueeenas 

se  PUDICR yoshi viceiwardewdsniins 

» —-— Asafoetidee ..............cceccsceceeseoeh-l fluid drachm. 

og: ¢ PRUITODN soi issectateeicccacmessvesses 

“ Recentis ...............000 

» Belladonne ..............ccccccscevees 5-20 min. 

»  Benzoini Composita............0... 4-1 fluid drachm. 

op BUCH oi sis sacdosuceedessceeevesaaens 

i CRIOMED vii cerinciaceticccceaveeeens 

» Camphorm Composita.............. 15 min.-1 fluid drachm. 


» Cannabis Indics......... babeeseieets 5-20 min. 
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B.P. DOSE. 
Tinctura Cantharidis .......0.......s0c008 oe O-20 min. 
3 Capsici ......... idideteabioeresressessDael Min, 
% Cardamomi Composita ............ 
- Cascarillsa ........seceees seaaeveovencs 
43 Catechu...... sucesetaceauunieng eeuenies 
. CHirAUD sive ei ccckeevexnederse weuaeass 
” Chloroformi Composita............ 10-60 min. 
os “3 et Morphing.......... 5-10 min. 
‘s CimiGif0 G8 ic) osscawigieoncveceeyess 15-60 min. 
3 Cinchon®...........0000. saueeerccaees 
- 3 Com posita ........see00e ‘ 
a Cinnamom ...........cceeeeeeesees ws 
° COCChis cece swetan vars com eesuaeane 
“ Colchici Seminam...........secee00. 10-30 min 
‘ COMM casssersscss veatiagavecieaeess «--10-60 min. 
= CLOCl a. sendvancecncseeetuhawuneess wei 
gs Cube a aii ccg weskeacengeeetenn ss ‘ 
“3 Dipitalibses cccccesoness.caseeedaesese 5-30 min. 
: TEP OUR ecdos chvcwsucsGers eceereee eines 10-60 min. 
= Ferri Acetatis.........scceseseeeees, D730 min. 
me »  Perehloridi.. ..........0ce00. 5-30 min. 
ie, Grell? fee. Goes ninad eteaewsueaeces 
- Grelv€ML .,..... cc seeseesscecesceeceees 0-20 Min, 
a Crentianw Composita .......scceeees 
7 (Fuaiac: Ammoniata ........... .-...4-1 fluid drachm, 
- HyOSCyAlil <i dccnevaskwisiaice Gaston }_1 fluid drachm. 
< Todi.... ... pact tasacdutiveiskeuuseeees 5-20 min. 
»—, DADOrANI «0. cece eeeeeeeeseeeee Sd fluid drachm. 
‘ss Jrlape .. co.cc ceeeeees Seu sderete ie as 
ms KiNG secpetiaaaiycuss doraeresuees cebebyer 
. Kramerit...........6. eawstiaena rrr 
- TAGTIGIS. Biase eh ccbiccn nice iecreweia ce’ 15-30 min. 
3 Lavandule Composita ..........0.. 
a Limonis ............0006 Seas awewedeneus 
Pe Lobeli .. wisi ceia te seanaceuen 10-30 min. 
- ¥ Etherea Mphecasceveacwiss 10-30 min. 
a TW DUE go aicos cheba vevasnceeeeenoes 
rr Myrrh cocs icc vheteccee deawata .30-60 min. 
i Nucis VOMIce..........ccccceeeseees 10-30 min. 
. ‘ OD ioepaiinis & titcantiaevens Shgowueuean »-40 min. 
“ ae Ammoniata autsuedeesieneawenes 30-60 min. 
- POGOPRY UY: cc wscnsdcceevesnicuated ces 15-60 min. 
- PYTOUITL cise seacapitvtvs nese esceedesaws 
5 QUGHSIa iS aseececerees ses (ate 
z QUIN 655.5008. cotensecteteoaeene-o ees 
3 sf Ammioniata... .......... 
ya ARNO Leeie. beeen eiees we dtaaeecnt est (Stomachic) 4-2 fluid drachms. 
be Mgr Uae enaeurse hatareieesnclonis (Purgative) 4-8 fluid diachms. 
3 SA DIN Doi secsuijauidelorsensaca vaseline 10-60 min. 
r BCH voseuaenvorts ain haacivecarclen .10-30 min. 
*i DONE RO cisok sities cosnweecdavneaees we 
44 SENWU cor isco Giwawecinaresiaasins .1 fluid drachin to 4 fluid oz. 
‘i Serpentartw® . ......cecsceees oe Bai 
4. . ABUT@IMORD -aiesad seats avi ext sce 10-380 min. 
‘ SUNIDU ccc encevusy. xcoewenta sexs . .10-30 min. 
a POLAND Bis. sete ene eed canes .10-30 min. or more. 
| WBNCTIBND fu ciserc ace Soaseenaceon : 
i 4g Ammoniata ........ 4-1 drachm. 
. Veratri Virndis . 0... cesses. 5-20 min. 
4 Zingiberis sca oc svevsevssveasiasas 10-60 min, 
i. “ Fortior . co... . 5-20 min. 


Tincture of Litmus, in Appendix, used as a test. 
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Tinctura ACONIt1 .......ceceeess 
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v.8.P. (73) 


SOsSeSCeseeeesanese 


[SECT. I. 


DOSE. 


1-8 m. (0°06-0° 7 tare 


BIOOS esc ccdanantevstesneadenauwascatcee (As laxative) fl. dr. 
sede se anaegy se csccsecssecsscese- (AS purgative 4 fi. dr. 
» et Myrrhe........ ssscccetsesss-L-2 fl. dr. (3°75-7°5 c.c.). 

Arnices Florum...........cssee0. .....10-30 m. (0°6-1°9 C.C.). 

se’ EROGICIB cenecnecscasaeawevesces 20-30 m. (1°25-1°9 c.c.). 
Asafoatidae ...........cceeeeeeescosceees 30-60 m. (1°9-3-75 c.c.). 
Aurantii AMAPL.........ce cece ceee ees 1-2 fl. dr. (3°75-7°5 c.c.). 

ee DOCG dyesseuiiesepeeeiads 

Belladonne® ..... 0 ...cssescssceevereee 15-30 m. (0°9-1°9 c.c.). 

BenZON secse- asidnewssanrsanasonss 20-30 m. (1°25-1°9 c.c.). 

. Composita aseasuigneumeces 4-2 fl. dr. (1°9-7°5 c.c.). 
Bryon: sessions, oy ceaviceswecesenweas 1-2 fi. dr. (3-75-75 c.c.). 
Calendula ss iccecevescacieesecsneeess x 
Calumbe ...... ....... aselweaseeuseen 1-4 fi. dr. (3°75-15 c.c.). 
Cannabis Indica: .. ......eccseeeeees 30 m. (1°9 c.c.). 
Cantbaridis vecss cesses sinesieeveseacses 3-10 m. (0°07-0°30 c.c.). 
CAPS ICI ccveacstitescatecinersecaewnces 30-60 m. (1°9-3°7 c.c.). 
CaPdGMODI. picdisss sovesoseincaneeses 1 fl. dr. (3°75 c.c.). 

Composita ..........065 1-2 fl. dr. (3°75-7°5 ¢e.c.). 

Catechu Composita ........ ........ 4-3 fl. dr. (1°9-11°25 e ¢.). 

CHire ties ceccciecs cacece Sateawtadeeen: 1-2 fi. dr. (3°75-7'0 e.c.). 

OiumiO tug: siseses escsivessees: aeaces 1-4 fl. dr. (3°7-135 c.c.). 

Cimchonet aseca st Gi atawedweeodas 1-4 fl. dr. (3 75-15 c.c ). 

a0 Composita . ........ .. 1-4 fi. dr. (375-15 ¢.c.). 

CitinaMomt tcos.5 ious corteiganeeess 1-4 fl. dr. (3°75-16 e.c ). 

Colehiehscsisiicrasscscessnees oe oe $2 fl. dr. (10-7 5 ce ). 

COD eeinedsiuietg it ecesh sas esceve teres 30 m. (1°9 c.c.) to be incieased. 

CHOE ot siSinacas a cteimbvens deh Kon 1-3 fl. dr. (3°75-11°25 c.c.). 

Cubeb@ ...c..ceeesseeeee seine euveaees 1-2 fl. dr. (3°75-7°5 c.c.). 

Digitalis cic ooes oe Sisvscinesa yauete x 10-20 m. (0°6-1 25 c.c.). 

Ferri Acetatis . ......cccecee ese eeee 20-60 m. (1°25-3 75 c.c.). 

wg OMIOTIUL ~ “cssadevasieuvessees 10-30 m. (0°6-1°9 ¢.¢.). 

Gall ous silsenes ee rsce inweadeetesdiens 1-3 fl. dr. (3°75-11°25 c¢.c.). 

GeelS@ra i ee cnc sae vis. 4 edi euces tendons 10-20 m. (0°6-1°25 c.c.). 

Gentian ise a widesexetee 1-2 fl. dr. (3°75-7 5 c.c.). 

(FUBIACL eavsesctes . 6. A casexte thine 1 fl. dr. (3°75 c.c.). 

a Ammomata . 2-2 fl. dr. (3°75-7°5 c.c.). 

Herbarum Recentiuin...........604 

PEO sass eC rcetenedesiascewtaaes 1-3 fl. dr. (3°75-11-25 c.c.). 

Ry ra StiS isa seseewenveunsurseeasosss 30-60 m. (1°9-3°75 c.c.). 

HEY OSC Y AID 4:55 sa ScGennes cedeotdscue ts 60 m. (3°75 c.c.). 

ROWE nen ed neswa ta ae seen tones 15-20 m. (0°9~-1°25 e.c.). 

TOU is py scensciesvatande Catena staan 5-15 m. (0°3-0°9 c.c.). 

Ipecacuanhe et Opii ............... 10 m. (0°6 c.c.). 

BNO suisse: at! Sowensswaeareuacess 1-2 fl. dr. (3°75-7°5 ¢.c.). 

BYAMETIP o53i5% les sta seceaceanacnes 1-.2 fl. dr. (3°75-7°5 c.c.). 

Lavandul# Composita ........ ... 30. 00 m. (1°9-3°75 c.c.). 

LObDCHam@ ......cccceoeccrcccescsesseees 0-60 m. (1°9-3°75 ©.¢.). 

MALICE 252s asbeiensasesiesesrsesses 1 fi. dr. (3°75 c.c.). 

Moschi ...........000 Siosukaseiuwalcnaaxe 4-2 fl. dr. (1°9-7°5 c.c.). 

IVP soci cose Codincen settee’ dea cen 15-30 m. (0°9-1°9 c.c.). 

Nucis Vomicte.........cccsssceceenees 20 m. (1°23 c.c.). 

OU acess ts parte turer eaeieners 11 m. (0°65 c.c.) or 22 drops. 
» Camphorata ..........ceeceeee 1-4 fl. dr. (3°75-1o c.c.). 
yo Deodoratar ...... cs cccessesceseee 11 m. (0°65 c.c.). 

Physostigmatis .........0...c.0c sees 20-40 m. (1°25-2°5 c.c.). 

Prete) csc vscdecswnseoserbswccescints 

QuAsSIR ccsccscessiereivenes oat wae es 1 fl. dr. (3°75 c.c.). 

SRE scdinahlooceuceseves iesteesateaee 1-2 fl. dr. (3°75-7°5 c.c.). 
oo ATOMALICA ....cccccecrececceees 4-1 fl. dr. (1°9-3°75 c.c.). 
99 DOGS ccscissscoaseseses ni ssdwiees 2-3 fl. dr. (7°5~-11-25 c.c.). 

Sanguinarie......... senasdwewee sn tusats 30-60 m. (1°9-3°75 c.c.) 
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U.8.P. DOSE. 

Tinctura Saponis Viridis ...............c. cece 

ap. CHUN andaches cunabaunwansenionaseaneens 10-20 m. (0°6-1-25 c.c.). 

»» —- Berpentariw............ccceeeee eens 1-4 fi. dr. (3°75-15 c.c.). 

jp. ~ RTAMODLL oi cg cc osesescereeeseces aps 20-30 m. (1°25-1°9 c.c.). 

ij- “SMIIDUL]. ass teanscewas, xqareossaddtetues 20-60 m. (1°2-3°7 c.c.). 

se POLULAN Mss cew adnissteatenedinad eters 1-2 fi. dr. (3°75-7°5 c.c.). 

sss a leTiA a5 ess- sass hiacedep awees 1-4 fl. dr. (3°75-15 c.c.). 

3 ‘ AmmMON19t@ o.....000. 30-60 m. (1°9-3°75 c.c.). 

ee VOMIND sac ewns xotaseeiestaceesseames 

yy Weratri Viridis ..........ccceeeee cane 3-8 m. (0°18-0°5 c.c.). 

ye SGINIGIDOLIB iia siesis ssienannssistacens canes 8-40 m. (0°5-2°5 c.c.). 


U.S.P. Triturationes. Trrrurations.—These are intimate 
mixtures of substances with sugar of milk. Each contains 10 
per cent. of the active substance. A general formula for their 
preparation is given in the U.S.P., although only one is named. 
According to this formula 10 parts of the substance and 90 
parts of sugar of milk are to be weighed out separately. The 
substance, reduced to a moderately fine powder if necessary, is 
mixed in a mortar with about its own bulk of sugar of milk, and 
they are triturated together. Fresh portions of the sugar of 
milk are added from time to time until the whole has been added, 
and the trituration is continued until the substance is intimately 
mixed with the sugar of milk and finely comminuted. 


v.s.P. Trituratio Elaterini. 


Trochisci. Lozences.—These are small, flat, and hard, so 
that they can be readily carried about and melt slowly in the 
mouth. They are thus convenient for giving drugs which are 
intended to act upon the mouth or throat locally, or to be readily 
carried about and taken at times and in places where more bulky 
preparations would be inconvenient. Thus we have lozenges of 
chlorate of potassium, which are useful for soreness of the mouth 
and tongue; tannic acid and catechu, which are useful in relaxed 
sore-throat and hoarseness; ipecacuanha with morphine, and 
with opium, which are useful in coughs; bicarbonate of sodium 
useful before meals in dyspepsia or after meals in acidity ; bismuth 
for irritability of the stomach; and reduced iron for debility. 
Bismuth, morphine, and opium are also useful in diarrhea. In 
many cases it happens that although patients can take potions 
before, after, or with their morning and evening meals, they are 
unable to do so in the middle of the day when they are absent 
from home and engaged in various avocations. For such cases 
lozenges form a useful means of administering medicine. 


B.P. (11). U.8.P. (16) 

Trochisci Acidi Tannici. Trochisci Acidi Tannici. 

» Bismuthi. »  Ammonii Chloridi. 

»  Catechu. »  Catechu. 

» Ferri Redacti. » Crete. 

»  Xpecacuanhe., »  Cubebse. 

» Morphine. » Ferri. 

» Morphine et Ipecacuanha. »  Glyoyrrhize et Opii. 


ar awe O 
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B.P. U.8.P. 
Trochisci Opii. Trochisci Ipecacuanhe. 
»  Potassii Chloratis. »  Krameria. 
»  santonini. » Magnesia. 
.  Sodii Bicarbonatis. » Menthe Piperite. 


» Morphing et Ipecacuanhe. 
»  Potassii Chloratis. 

os Sodii Bicarbonatis. 

9 »  Santoninatis. 

» Singiberis. 


Unguenta. Omrments.—These are soft admixtures of medi- 
cines with fatty substances for external application. The basis 
of many of them is lard, either alone or mixed with benzoin in 
order to preserve it from rancidity, or mixed with white wax in 
the form of ointment (unguentum U.S.P.). In the B.P., simple 
ointment, which consists of white wax and almond oil, forms the 
basis of several ointments. 

The semi-solid substances, obtained from American petro- 
leum, form a useful basis for ointments, as they do not become 
rancid. They consist of hydrocarbons, mostly of the marsh-gas 
series. There are two chief varieties, one softer, having a 
melting point about 40° C. (104° F.), the other 51°C. (or 121° F.). 
They are obtained by distilling off the lighter and more volatile 
portions from American petroleum. They are known under 
different names, paraffin (B.P.), petrolatum (U.S.P.), unguentum 
petrolei, and vaseline. 


B.P. (43). U.8.P. (25). 
Unguentum Acidi Borici. Unguentum Acidi Carbolici. 
- » Carbolici. . Acidi Gallici. 
- »  Salicylici. i » Lannici. 
»  Aconitine. 33 Aqus Rose (cold cream). 
ds Antimonii Tartarati. . Belladonne. 
. Atropine. 3 Chrysarobini. 
» Belladonna. »  Diachylon. 
7 Calaming. 5 Galle. 
»  Cantharidis. » Hydrargyri. 
- Cetacei. ‘i Af Ammoniati. 
33 Chrysarobini. * FA Nitratis. 
ss Creasoti. +4 ‘ Oxidi Flavi. 
Pm Elemi. + 5 » Rubri. 
i Eucalypti. 3 Todi. 
ys Galle. a Iodoformi. 
m » cum Opio. a Mezerei. 


Glycerini Plumbi Subace- 


tatis. 


Picis Liquide. 
Plumbi Carbonatis. 


ce Hydrargyri (blue ointment). ‘9 ” lodidi. 

»  Ammoniati. & Potassii Iodidi. 

- »  Compositum. : Stramonii, 

in »  lodidi Rubri. i Sulphuris. 

: »  Nitratis. ‘ 3 Alkalinum. 
7 ‘ Dilutum, ‘6 Veratrins. 

7 »  Oxidi Rabri. ‘s Zinci Oxidi. 

si »  Subchloridi. 

+4 Todi. 

- Todoformi. 


Picis Liquide. 
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n Pe. : U.S.P. 
Unguentum Plumbi Acetatis. 
- s Carbonatis. 
” ” Todidi. 


A Potass# Sulphurate. 
‘3 Potassii Todidi. 


95 Resine. 

, Sabin». 

- Simplex. 

% Staphisagria. 

9 Sulphuris. 

x ag Todidi. 
“ Terebinthine. 

eo Veratrine. 

“e Zinci. 

- »  Oleati. 


B.P. Vapores. Varours, Innauations.—These are prepara- 
tions for applying volatile drugs to the air-passages for the 
purpose of deodorising, disinfecting, stimulating or soothing. 
The drug is mixed with water and the vapour inhaled. If the 
drug be not readily volatile, warm water is used, as in the vapor 
creasoti, or the water is warmed during inhalation, as in the 
vapor iodi. In the vapor olei pini sylvestris, light carbonate of 
magnesium is added, to aid the suspension of the drug in the 
water. 


B.P. (6). 
Vapor Acidi Hydiocyanici ............... 10 to 15 min. of the dilute acid to one 
drachm of cold water. 
ss Ors 2c scr awcrrdisevisheeaatcn: 2 oz. in cold water. 
yy COMIN... cc ceeseeeseceneeeseeese fluid oz. of succus to 1 oz. water 
and 1 drm. of liq. potassm. 
CreAsObiiisiicd cigs saneaiveseeee ender 12 min. to 8 oz. of boiling water. 
LOGI SR eee. eteeeecnseutedmeacs 1 drm. of tincture to the oz. of water. 
»  Olei Pini Sylvestiis .......ecee ee. 40 mun. of fir-wool oil, 20 grs. magnes. 


carb.; water to 1 oz: 1 dr. in 
warm water, 1 pint as inhalation. 


The vapours of chlorine, creasote, and iodine may be used for 
deodorising in cases of ozena or in cases of chronic bronchitis 
with offensive sputa. 

Antiseptic inhalations, such as those of creasote and iodine, 
as well as non-officinal inhalations of iodoform and oil of pine, 
have been recently used in the treatment of phthisis, with the 
object of destroying the tubercle bacillus. For this purpose a 
special form of inhaler is used, which fits over the mouth and 
nose. It contains a sponge which is soaked with the drug to be 
inhaled either pure or dissolved in spirit or water. 

They are probably also useful even in simple catarrh, by 
destroying organisms which may have found their way into the 
air-passages and occasion or keep up inflammation. The 
vapours of hydrocyanic acid and conium are useful for the 
purpose of allaying irritability, as in spasm of the glottis, violent 
coughing, or spasmodic asthma. 
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[SHOT. II. 


Wrnes.—These are made in the same way as tinc- 
tures, sherry or orange wine (B.P.) or stronger white wine 
(U.S.P.) being employed instead of spirit. 


B.P. (11) DOSE. 
Vitti: AlOCS ececinacueconsaisaenceesisicanes 1-2 fluid drachms. 
4» Antimoniale ..............ccccee eee 5~30 min. as expectorant. 
” tic2  whueiee gisuieweeeniasGaks 4-1 fluid oz. as emetic. 
vec, PNT OTIO es os asec scm cuss cer peeweexes 
We. COOIOMION oo coric ced tcctecu tones ouaut 10-30 min. 
a MOET L: c andvnnstareencinsestway estas 1-4 fluid drachms. 
a oy ROVEPORIS ee asd eer Geaecas 1-4 fluid drachms. 
» — Apecacuanhe® ... 2... esc sce eee enee 5-40 min. as expectorant. 
Fs Be | eebled ot nies ee uteiine 1-8 drachms as emetic. 
a, OP Uictentia tah Gees. seatenaeenese 10-40 min. 
3¢° QUIDING deus csencckcercoeeds oeeev ens 4-1 fluid oz. 
a. SEUON, as oxo ileeh Sealers cas eetee tases 1-2 drachms. 
oy. SONOPICUII 2 sacccnniastesaretpscneesases 
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J Stomachic, 1-2 drachms, 


AIGES seheviawerisiaresinenses | Purgative, 4-1 fluid oz. 

Antimonil ......... ... . . Expectorant, 10-30 min. 

Aromaticum ...... ...ce.05 eee : 

Colchie: Radicis ...... ...... 10 min.-1 fluid drachm. 
‘3 Seminis .......... ... 30 min.-2 fluid drachins. 

PLY ROUBY ves vediend cnt aevesiad Sake 1_4 fluid drachms. 

Ferri Amarum................... 2-4 fluid drachuis. 


ja (OCHUIB Sia cces. etetee xs 
Tpecacuanh®...............66- 
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1-4 fluid drachms. 
f Expectorant, 10-30 min. 


* { Emetic, 1-8 drachms. 


.15-20 min. 


...1-4 fluid drachms. 
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CHAPTER XXII. 


HYDROGEN, OXYGEN, OZONE, CARBON, SULPHUR, 
AND THE HALOGENS. 


AutHouGH the officinal substances included in this chapter differ 
widely from each other in many respects, yet their relations to 
oxygen form a connecting link between them. Sulphur belongs 
to the same chemical group as oxygen. The chief action of 
charcoal is its power of oxidising organic substances by means of 
oxygen which it has condensed in its pores. The halogens pro- 
bably owe their disinfecting properties in great measure to their 
power of liberating oxygen from water in the presence of organic 
matter which they thus oxidise and destroy. 


HYDROGEN (H; 1). Not officinal. 


PREPARATION.—By adding diluted hydrochloric or sulphuric acid to granu- 
lated zinc— 


Usrs.—It is of little or no use as a remedy, and is only used 
as a test. 

It is very frequently employed in testing for arsenic, antimony, 
or sulphur. When in its nascent condition it has active chemical 
affinitics, and readily unites with these substances, forming sul- 
phuretted, arseniuretted, or antimoniuretted hydrogen. 


OXYGEN (0; 16). Not officinal. 


Prorerties.—Oxygen is a colourless gas without smell, 
slightly heavier than common air. It forms rather more than a 
fifth by volume of the atmosphere. 


PREPARATION.—By heating chlorate of potassium with peroxide of 
manganese— 


Peroxide of manganese merely aids the decomposition of the chlorate of 
potassium, and takes no part in the reaction. 


PuysioLoaioaL Action.—Oxygen applied to the unbroken skin 
has but little action, but when applied to a wound it increases 
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the circulation in it, and acts as a stimulant. When inhaled by 
healthy persons it causes a slight feeling of warmth in the mouth, 
extending downwards over the front of the body. Insome people 
it appears to cause nervous symptoms somewhat like those pro- 
duced by nitrous oxide. 

In animals, excess of oxygen produces tetanic symptoms almost 
like those of strychnine, and death. This effect is produced by 
a pressure of three atmospheres, and it is evident that it is due 
to the oxygen and not to the simple increase in atmospheric 
pressure only, because when ordinary air is used, a pressure of 
three atmospheres has no such action, and a pressure of twenty- 
five atmospheres is requisite to produce this effect (Bert). 

It has been thought by some that when oxygen has been once 
breathed it loses something which enables it to support life. 
The reason of this belief is that animals soon die which are kept 
in a confined space, from which the carbonic acid formed during 
respiration is absorbed by lime or baryta, and its place supplied 
by fresh oxygen. Professor Seegen, however, has found that the 
death in such cases is not due to the removal of anything from the 
oxygen, but to actual poisoning by the products of tissue-waste. 
In some experiments he noticed that the air in which the animal 
had been confined for a while, although its chemical composition 
was correct, had a disagreeable smell, and the animal after its 
removal soon died of pneumonia. When the air which the animal 
was breathing was extracted from one end of the compartment, 
made to pass through a red-hot tube, and introduced at the other 
end so that any organic matter formed during respiration was 
consumed, the animal could be kept for almost any length of 
time without injury to its health. 

Usres.—Oxygen has been applied to the surface in atonie, 
scrofulous, and syphilitic ulcers, and in cases of senile or other 
gangrene. It has more especially been employed in cascs of respi- 
ratory disease, such as emphysema, bronchial dilatation, phthisis, 
and gangrene of the lung, in asphyxia from noxious vapours or 
anesthetics, and in spasmodic asthma. It seems to be chiefly 
of use in the latter disease. It has been employed also in cases 
of difficulty of breathing, of cardiac disease, and of anemia from 
loss of blood or suppuration. It has been employed also in con- 
ditions where oxidation seems to be deficient, as in gout and dia- 
betes, where sometimes the sugar disappears from the urine during 
its inhalation. Oxygen has also been used in the treatment of 
epilepsy and spasm. 

It has been strongly recommended by Bert in paralysis occur- 
ring in divers, due to their sudden ascension from a great depth 
to the surface. When submerged at a considerable depth the 
pressure of the air causes both nitrogen and oxygen to be absorbed 
by the blood; when they return to the surface the oxygen enters 
into combination, but the nitrogen is set free in the blood-vessels, 
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forming minute bubbles, which act as emboli, obstructing the 
circulation in the nerve-centres and in the lungs, thus producing 
paralysis and dyspnea. The nitrogen diffuses as readily into 
an atmosphere of oxygen as into an absolute vacuum ; and there- 
fore when animals, in which such a state has been artificially 
induced, have been made to breathe pure oxygen, bubbles of 
nitrogen disappear from the blood, the circulation is speedily 
restored to its normal condition, and the paralysis and dyspnea 
disappear. 
Its inhalation has been recommended in cases of cholera. 


OZONE. Not officinal. 


When an electric spark is passed through air a peculiar smell 
is noticed ; this is due to the formation of ozone. The electricity 
in passing through the air appears to break up the molecules of 
ordinary oxygen (Fig. 164), and the atoms which are thus dis- 





Fic. 164.—Diagram to illustrate the formation of ozone by electricity. a represents oxygen, through 
which a spark is passing; 6 atter it has passed. The double rings are intended to represent 
molecules of ox}gen, each containing two atoms As the electric spark passes through the 
oxygeu it breaks up the first molecule, carrying one atom ou to juin the second molecule of 
oxygen, and form one of ozone. The atom which is left joins another molecule of oxygen, and 
also forms ozone. (After Lockyer.) 


sociated join together so as to form ozone. It is also formed by 
the slow oxidation of phosphorus, and is formed also by proto- 
plasm (p. 69). Two atoms are present in a molecule of oxygen 
and three in that of ozone. When electricity is passed through 
@ quantity of oxygen, contained in a tube over mercury, 80 as to 
convert a portion of it into ozone, it becomes condensed in bulk 
and acquires much greater chemical activity. On warming it 
again to about 300° C. the molecules of ozone become again dis- 
sociated, ordinary oxygen is formed, the gas then returns to its 
original bulk, and it loses its active properties. Ozone has a 
most powerful oxidising property, attacking metals and forming 
oxides, and destroying organic substances, such as paper and 
caoutchouc. It has a curious action upon albumen, already 
described (p. 58), and decomposes blood. As might be expected, 
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it is exceedingly poisonous to low organisms, and is fatal also to 
the higher animals. 

Its effect appears to be due in a great measure to its having 
such a powerful irritant and even destructive effect on the albu- 
minous tissues of the respiratory passages, that it causes reflex 
depression of the heart and interferes with the ordinary respira- 
tion in the lungs. It thus diminishes instead of increasing oxi- 
dation. In animals it causes sometimes quickness, and some- 
times slowness of the respiration (vide p. 241), and produces ex- 
citement followed by exhaustion and sometimes convulsions. 

When it is present only in small quantity in air, it may be 
inhaled without any disagreeable effects, and is, according to 
Binz, a decided soporific. 

Usrs.—It has been recommended in cases similar to those 
already mentioned under oxygen ; and also in infectious diseases, 
and in diphtheria, where it is likely to be useful by destroying 
low organisms, which produce the disease. 


PEROXIDE OF HYDROGEN (H,0,; 34). Not officinal. 


ProrEerties.—When the watery solution thus obtained is 
evaporated it forms a transparent oily liquid ; but it is generally 
employed in the form of a 3 per cent. solution (10 to 15 volumes) 
in water or in ether. The ethereal solution is commonly known 
by the name of ozonic ether ; it is generally more stable than 
the aqueous solution, which, especially if kept in a badly stop- 
pered bottle, soon decomposes into water and oxygen. 

PREPARATION.—It is generally prepared by treating barium di-oxide with 
dilute sulphuric acid (BaO,+H, SO,=H,0,+ BaSO,) and filtering off the 
aqueous solution from the sulphate of barium which is precipitated. 

Action and Uses.—Peroxide of hydrogen has a powerful 
oxidising effect upon organic substances, readily giving off an 
atom of oxygen in much the same way as ozone. It has there- 
fore been used for similar purposes to ozone. It destroys bacteria, 
and is a powerful antiseptic.' When mixed with the secretion 
from a chancre it destroys its infective power; and it has been 
employed as a local dressing for chancres, and also as an appli- 
cation for diphtheritie sore-throat. Curiously enough, although 
when mixed with blood or with albumen it becomes decomposed 
almost immediatcly, it appears to be tolerably stable in the body, 
and is said to have been found in the urine after it has been taken 
by the mouth. By long-continued action upon egg-albumin, it 
is said to produce hemi-albumose and peptone.? Its internal 
administration has been recommended in rheumatism, scrofula, 
diabetes, and cardiac disease. 
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' Professor Dewar, Cambridge, unpublished experiments. 
* Chandelon, Beitrag zum Studium der Peptonization, Ber. d. Deutsch. Chem. 
Ges. XVIL. p. 2143 (1885). 
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CARBON (C; 12). 


This element is employed in medicine in the form of animal 
and vegetable charcoal. 

Carbo Ligni, B.P. and U.S.P. Woop CuHarcoau.— Wood 
charred by exposure to a red heat without access of air, B.P. 
Charcoal prepared from soft wood, U.S.P. 

CuaracTers.—In black, brittle, porous masses, without taste 
or smell, very light, and retaining the shape and texture of the 
wood from which it was obtained. When pulverised it forms a 
fine black powder. 

PREPARATION.—It 1s prepared either by burning the wood under turf, or 
in retorts, so that the hydrogen and oxygen are driven off and charcoal alone 
remains. If too much air be allowed to have access, the charcoal itself be- 
comes burnt, and too large a proportion of ash comes to be present. 

ImMpuRITIFS.—Too much ash. 


Trests.—When burned at a high temperature with free access of air it 
leaves not more than two per cent. of ash. 


Dosr.— 20-60 grains. 
OFFICINAL PREPARATION. 
B.P. TSP, 
Cataplasma Carbonis. None, 
Cataplasma Carbonis. CxHancoan Poriticr.—-Powdered charcoal 1; 
bread 4; linseed-meal 3; boiling water 20. Mix the water, bread, and linseed- 
meal, then add half the charcoal and sprinkle the remainder on the surface. By 


simply sprinkling a part of the charcoal on the surface of the poultice it is not 
wetted, and its disinfectant power not destroyed. 


Action.—Charcoal has the power of absorbing gases and of 
condensing them within its pores. Amongst others it absorbs 
oxygen readily. The oxygen thus condensed has an oxidising 
action akin to that of ozone, and the charcoal parts with it 
readily when brought into contact with oxidisable substances, 
whether these substances be in solution or in the form of gas, 
but especially the latter. Thus it oxidises and decomposes 
sulphuretted hydrogen very readily, and also quickly oxidises 
and destroys decomposing organic substances. It thus acts as 
a deodoriser and disinfectant. It only possesses this power, how- 
ever, when it is dry, and loses it when it is wet. For this reason 
the whole of it is not mixed with the poultice in the cataplasma 
carbonis, a part of it being merely sprinkled on the surface. Its 
oxidising power is destroyed completely only when the charcoal 
is thoroughly saturated with water, and this occurs with diffi- 
culty even when it is thrown into water. Consequently its 
oxidising power may still be exerted in fluids to which it has been 
freshly added. 

Usrs.—It is employed as a deodoriser and disinfectant in 
traps through which sewer gases may pass, and in a respirator 
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for persons exposed to sewer gas or other noxious emanations. 
As a@ poultice it is employed for fetid and phagedeenic ulcers and 
gangrene. It forms a useful tooth-powder, cleaning the teeth 
rapidly, but it is much more apt to scratch the enamel than a 
tooth-powder of chalk. When taken into the stomach it relieves 
flatulent distension and acidity in the stomach and intestines. 
It has thus been used in acute and chronic dyspepsia, gastrodynia, 
and even cancer of the stomach; in constipation, flatulent dis- 
tension of the colon, diarrhoea, dysentery, cancer of the rectum; 
it is recommended in drachm-doses by Sir William Jenner to 
correct flatulence and fcetid stools in typhoid fever. It has been 
supposed to relieve flatulence by absorbing the gases in the 
stomach and intestines, but as it will become wet by the juices 
of the intestinal canal after it is swallowed, it is much more 
probable that it acts mechanically, by removing mucus, or by 
stimulating the circulation and peristaltic movements in the 
walls of the stomach and intestine. This is rendered all the 
more probable by the fact that in some cases where it is useful 
the patient is likewise benefited by beginning each meal with 
solid food, and abstaining from hquids until the meal is well 
over, so that the stomach may receive a mechanical stimulus 
from the food, which would be prevented by the ingestion of much 
liquid at the beginning of the meal. In large doses it acts as a 
mild purgative. It has also been used in diabetes and in inter- 
mittent fevers. 

ADMINISTRATION.— It is either used in the form of powder, or 
made up into biscuits or lozenges. 


Carbo Animalis, B.P. and U.S.P. Annan Crarcoat.— 
Bone black. Animal charcoal prepared from bone, U.S.P. The 
residue of bones which have been exposed to a red heat without 
the access of air. Consists principally of carbon and phosphate 
and carbonate of calcium, B.P. 


Carbo Animalis Purificatus, B.P. and U.S.P. Punririep 
ANIMAL CHARCOAL. 

CHaractEers.—lIt is a black powder without taste or smell. 
It absorbs colouring matters, and tincture of litmus diluted with 
20 times its bulk of water agitated with it and thrown upon a 
filter passes through colourless. It is insoluble in all reagents. 

PREPARATION.—By dissolving out the earthy matter by hydrochloric acid, 
washing and drying. 

IMPURITIES.—Too much ash. 


TEst.—When burnt at a high temperature with a little red oxide of 
mercury and free access of air, it leaves only a slight residue. 


Dosr.—20-60 grains. 

_Usrs.— From its power of absorbing colouring matters, 
animal charcoal is used in the preparation of organic alkaloids, 
for the purpose of decolorising them. It not only carries down 
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colouring matters with it, but alkaloids as well, and therefore a 
considerable loss is occasioned in the process of bleaching. Ad- 
vantage has been taken of this power to use animal charcoal as 
an antidote in poisoning by opium, aconite, nux vomica, &c. The 
alkaloid is removed from solution by the animal charcoal and 
retained by it with considerable pertinacity. It would, however, 
be gradually dissolved out if allowed to remain too long in the 
stomach, and therefore the stomach-pump, or emetics, must be 
used in addition. As an antidote it is used in doses of a table- 
spoonful frequently repeated. 


SULPHUR (S; 82). 


Sulphur is found native in volcanic districts, and occurs in 
combination with metals as sulphites in various ores, especially 
in iron and copper pyrites. 


Sulphur Sublimatum, B.P. and U.S.P. Susiivep Sunpacr, 
FLOWERS OF SULPHUR. 

Cuaracters.—A fine, slightly gritty, citron-yellow or greenish- 
yellow powder, without taste or smell unless heated. It may 
sometimes have a slight characteristic odour, a faintly acid taste 
and an acid reaction from slight oxidation occurring with the 
formation of small quantities of sulphurous acid. 


SoLuBiLity.—-It is insoluble in water or alcohol, slightly soluble in oils 
and fats, and completely soluble in carbon disulphide. 

Reaction.— When ignited it burns with a blue flame, forming sulphurous 
acid gas, and leaving no residue, or only a trace. 

PREPARATION.— Ly subliunation from crude or rough sulphur. Native 
sulphur is usually mixed with earthy impurities. When heated the sulphur 
volatilises. If the vapour is condensed in a large room it falls in a fine 
powder. If condensed in water 1t forms masses, which, when melted and 
run into moulds form roll sulphur, but this is not officinal. Ores containing 
sulphur are decomposed by heat, and part of the sulphur they contain sub- 
limes, and may be condensed in the same way as native sulphur. 

ImMPURITIES.—Ores are apt to contain arsenic, and when this is the case 
sulphide of arsenic, being volatile, sublimes along with the sulphur and 
renders it impure. During sublimation the sulphur may undergo oxidation, 
and thus sulphurous or sulphuric acid may be present in it as impurities. 

Trsts.— Vide SULPHUR Lotum. 


OFFICINAL PREPARATIONS. 


B.P. DOSE. U.S.P. 

Confectio Sulphuris, as laxative............60-120 gr. Sulphur Lotum. 

" as alterative ......... 5-20 gr. i Pracipitatum. 
“mplastrum Ammoniaci cum Hydrargyro. 

Hydrargyri. 
Pulvis Gly cyrrhizce Compositus (1 in 12) 30 to 6C gr. 
Unguentum Sulphuris. Unguentum Sulphuris. 

Used in preparing : 


Antimonium Sulphuratum. 
Potassa Sulphurata. 
Sulphuris lodidum. 
Sulphur Precipitatum. 
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B.P. Confectio Sulphuris. Conrsction or Sutpsur.—Sulphur 4; acid 
tartrate of potassium 1; syrup of orange-peel 4; tragacanth in powder 4, part. 
The acid tartrate of potassium is added for the purpose of increasing the secretion 
from the intestine, while the sulphur stimulates peristaltic action. 


Unguentum Sulphuris. Scurprvur Oivrvent.—Sulphur mixed with benzoated 
lard, 1 part to 4, B.P.; 30 to 70, U.S.P. The U.S.P. ointment is nearly twice as 
strong as the B.P. 


Usres.—See pp. 546, 547. 

In skin diseases sulphur is used both as an antiparasitic, 
and as a Stimulant in chronic and passive congestion. It is used 
as an ointment in scabies, and in tinea tonsurans, in severe 
cases of which an ointment of sulphur and tar with soap may be 
used, four drachms of sulphur and oil of cade to one ounce each 
of green soap and lard. In the true prurigo of Hebra it may be 
employed in Vleminckx’s solution, which is made according to 
the following formula :— 


Ais  Caleisscvscusncessnaavscivous sssancoieses 593. 
Sulphuris Sublimati................-- 3). 
RQUE 20 ccw ne ccnnseenuacetenasewasaies =X. 


Evaporate to 3vj., then filter. — 


The solution must be rubbed into the skin while the patient 
is in a bath at the temperature of the body (98° F.). Obstinate 
cases of psoriasis may be similarly treated. Unguentum sulphu- 
ris is useful in acne, sycosis, seborrhea, and chronic indurated 
eczema. In lupus erythematosus and lupus attended with a 
congested condition of the scalp, a paste of alcohol and sulphur 
is recommended. 


U.S.P. Sulphur Lotum. WasHep Svipavr. 
CHARACTERS AND Impuritres.—Those of sulphur sublimatum. 


PREPARATION.—By digesting sulphur with dilute ammonia, thoroughly 
washing, drying at a gentle heat, and passing through a No. 30 sieve. In 
this process the ammonia not only neutralises any sulphurous or sulphuric 
acid, but dissolves out and removes sulphide of arsenic which may be present 
in the sulphur, and which is soluble in ammonia. 

Tests.—Water agitated with it should not redden blue litmus paper 
(absence of free acid). If washed sulphur be digested with two parts of water 
of ammonia, and the mixture filtered, the filtrate, on being supersaturated 
with hydrochloric acid, should remain unaltered (absence of arsenious 
sulphide), nor should a precipitate make its appearance on passing hydro- 
sulphuric acid through the filtrate (absence of arsenious acid). 


OrricrnaL PREPARATIONS, 


U.8.P. 

Pulvis Glycyrrhize Compositus. (1 in 12}.) 
Sulphuris Iodidum. 

Unguentum Sulphuris Alkalinum. 


U.S.P. Unguentum Sulphuris Alkalinum. Axxarme Svoieuvor OINTMENT. 
Sulphur 20; carbonate of potassium 10; water 5; benzoated lard 65. 


Sulphur Precipitatum, B.P. and U.S.P.  Precipitatep 
Sutpuur, Lac Suupuuris, Minc or SuLPpuuR. 
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CHaARAcTERS.—Being in a finer state of division than sublimed 
sulphur, it looks almost white, with only a slight tinge of yellow. 
Otherwise its characters are the same. 


PREPARATION.—By boiling sulphur with slaked lime and water. Calcium 
sulphide and calcium hyposulphite are thus formed. 


8CaO + 68, = 2CaS, + CaS,O,. 


These dissolve in water, and are separated from any residual lime by filtra- 
tion. To the filtrate, in an open space or under a chimney, hydrochloric 
acid is then added, which decomposes these substances with the evolution of 
sulphuretted hydrogen and sulphurous acid gases, and throws down sulphur 
in the form of an exceedingly fine powder, which is washed until the washings 
are tasteless (U.S.P.) and have no acid reaction and cease to give a preci- 
pitate with oxalic acid (B.P.), showing that both acid and lime have been 
removed. 

ImpuriITIES.—There is a great temptation to fraudulent manufacturers to 
use sulphuric acid instead of hydrochloric acid. Itis not only cheaper but it 
yields a large product, consisting to a great extent of sulphate of calcium, 
which is precipitated along with the sulphur instead of remaining in solution 
like the calcium chloride which is formed when hydrochloric acid is em- 
ployed. 


With Hydrochloric acid, CaS, + 2CaS,0, + 6HCI = 38, + 2H,0 + H,8 +280, 
+ 8CaCl.. 
With Sulphuric acid, CaS,+2Ca8,0, + 3H,SO,=38,+2H,0 + H,S +280, 


? 
= 


+ 3Ca&O,,. 


Besides this there are the other impurities which may be present in the sub- 
limed sulphur employed in the process. 

Trests.——It should be completely volatilised by heat and leave no residue 
of sulphate behind. Under the microscope it should exhibit only minute 
globules of sulphur and no crystals of sulphate. The absence of the im- 
purities contained in sublimed sulphur is ascertained by the tests already 
given. 


Dose.—Of precipitated sulphur, as alterative 10 grs., as 
laxative 30-60 ers. 


Sulphuretted Hydrogen. Hyprocen SunpHipe. (H,S8; 34.) 
A colourless gas, with a smell of rotten eggs. Used only as a 
test. 

Prorerties.—It precipitates most metals as sulphides from 
acid solutions, the precipitate with arsenic being yellow; anti- 
mony, orange; cadmium, yellow; copper, lead, mercury, and 
silver, black; bismuth, brown; gold and platinum, brownish 
black. 


PREPARATION.—By pouring diluted sulphuric acid on sulphide of iron. 
By passing the gas into cold water a solution is obtained. 


General Action of Sulphuretted Hydrogen.—As sulphu- 
retted hydrogen is formed in small quantities from sulphur when 
the latter is used in various ways, it may be more convenient to 
take its action before that of sulphur. It is very destructive to 
plant life even in very minute quantities. There is a curious 

NN 
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difference between the action of sulphuretied hydrogen and that 
of sulphurous acid on plants. The latter seems to act as an 
irritant, causing the leaves to crumple up and fall off, but even 
when the leaves are destroyed by sulphurous acid the plant may 
again recover. Sulphuretted hydrogen causes the leaves simply 
to become flaccid and droop, but when this has once taken place 
the plant does not recover. 

In animals it destroys the functions of all tissues, and in 
consequence has two actions which are well marked, (1) decom- 
posing the blood and thus producing symptoms of asphyxia, and 
(2) paralysing the nervous system and muscles. It is ab- 
sorbed by the skin, by the lungs, mucous membrane of the 
alimentary canal, and subcutaneous cellular tissue, and may 
produce symptoms of poisoning through any of these channels. 
In frogs, which are less affected than mammals by interference 
with the respiration, the symptoms produced by sulphuretted 
hydrogen are those of paralysis of voluntary motion and reflex 
action, preceded by a stage of restlessness. In mammals the 
symptoms are those of asphyxia; muscular tremors occur, and 
are succeeded by asphyxial convulsions and death. Most cases 
of poisoning by sulphuretted hydrogen in man occur from in- 
halation of the gas which is often found in large quantities in 
cesspools. 

One case has been recorded where symptoms of poisoning 
occurred from the excessive formation of the gas in the intes- 
tinal canal, and subsequent absorption into the blood. Cases of 
poisoning are best treated by artificial respiration. 

Special Action.—Even in minute quantities it destroys the 
catalytic action of many substances on peroxide of hydrogen. 
In this respect, as well as in many of the symptoms it produces, 
it resembles hydrocyanic acid. 

On the blood. It first reduces and then decomposes hemo- 
globin. Both the blood and the muscles of frogs poisoned by it 
exhibit a greenish colour. As death occurs in mammals before 
the blood has become so extensively changed, it simply exhibits 
the characters of asphyxial blood. It induces rigor mortis rapidly 
in the muscular substance both of the voluntary muscles and 
of the frog’s heart. 

AcTIoN OF SvuipHvur.—Sulphur, when brought into contact 
with living protoplasm, enters into combination and forms 
sulphuretted hydrogen or sulphurous acid. When sulphur is 
sprinkled over actively-growing fungi, like those which cause the 
vine-disease, these gases are formed and the fungi destroyed. 

Sulphur has little or no action on the skin, excepting a 
mechanical one. Itis a laxative (p. 894). When taken into the 
intestinal canal, a considerable part of it again passes out un- 
changed ; a little of it, however, appears to be converted into 
sulphides and into sulphuretted hydrogen. The latter is excreted 
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by the breath, and may give to it the peculiar disagreeable smell 
-of rotten eggs. It is also excreted by the skin, so as to blacken 
any silver articles which may be worn about the person. The 
sulphides give rise to increased peristaltic action of the bowels, 
so that the motions become more frequent and softer; colicky 
pains are sometimes produced. The sulphides, after absorp- 
tion into the blood, are excreted in the urine, chiefly as sul- 
phates. 

Usrs.—For its use in skin disease, vide p. 544. It has been 
applied by insufflation to the throat in diphtheria, in order to 
destroy the organisms present in the pharynx, in the same way 
as in the vine-disease. I have seen one case do very well under 
this treatment ; but its general efficacy is by no means certain. 
Internally it is employed as a mild laxative in cases of constipa- 
tion where active purgatives are inadmissible, as in pregnancy, 
in hemorrhoids, fissure of the anus, and stricture or prolapsus 
of the rectum. It has been used also in cases of lead-poisoning, 
to prevent the reabsorption of the lead from the intestine. 

It has been found useful in cases of sexual irritation arising 
from hemorrhoidal congestion (p. 451), and also in the nervous 
excitement and other disturbances accompanying the meno- 
pause. 

It exerts a beneficial action on the tissues in chronic rheu- 
matism and gout, and is especially useful in the form of sul- 
phurous waters. During its elimination by the lungs it is 
supposed to have a beneficial action on them, and it is conse- 
quently used in chronic bronchitis. 


HALOGEN ELEMENTS. 


Fluorine (Fl; 19 or 19:1). Chlorine (Cl; 85°5 or 35:4). 

Bromine (Br; 80 or 79°75). Todine (1; 127 or 126°53). 

These substances form a series in which the atomic weights 
are nearly in the relation of 1, 2,4, and 7 (vide also p. 16). They 
are distinguished by the activity of their chemical affinities and 
the number of compounds they form. 

GENERAL Sounce.—The name halogen (from das, the sea) has 
been given to the group, because its most important members, 
chlorine, bromine, and iodine, are derived from the sea ; chlorine 
being obtained from sea-salt, bromine from sea-water, 1odine 
from sea-weed. 

GENERAL CwHaracters.—They are all very volatile. At 
ordinary temperatures, chlorine is a gas, bromine a liquid, and 
iodine a solid, but both bromine and iodine give off vapour freely. 
On account of their active chemical affinities they unite directly 
with metals, as is seen in the officinal processes for the prepara- 
tion of iodide of iron and green iodide of mercury. They have 
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all a great affinity for hydrogen, and are therefore powerful de- 
composers of organic matter, destroying organic colours and 
disagreeable emanations of organic origin, as well as decompos- 
ing sulphuretted hydrogen (H,S+Cl,=2HCl1+58,) and ammonia 
which occur amongst the products of decomposition of organic 
matter. They are therefore used as deodorisers and disinfectants. 
Chlorine is used for bleaching, but bromine and iodine form 
coloured compounds with many organic substances, and 80 are 
not used for this purpose. 

Probably the bleaching power of chlorine is not due to its 
decomposing organic colours by removing hydrogen from them, 
but rather to its decomposing water by removing the hydrogen 
from it, and thus setting free nascent oxygen, which is the direct 
destroyer of organic matters. The reason for this supposition is 
that chlorine does not act upon colouring matters when they are 
dry, but only when moist. 

Move or Preparation.—Chlorine, bromine, and iodine are 
all prepared by expelling them from their compounds with the 
alkaline metals by means of sulphuric acid and manganese 
dioxide. 

Chlorine is prepared by putting sodium chloride, sulphuric 
acid and manganese dioxide into a retort, applying heat and col- 
lecting the chlorine gas in a receiver, by displacement or over 
Warm water, or passing it into cold water which dissolves it 
freely, forming liquor chlori (B.P.) or aqua chlori (U.S.P.). 

Bromine is prepared in a similar manner from the bromides 
of sodium and magnesium contained in the bittern or mother- 
liquor left after the salt has crystallised out of sea-water or out 
of the brine obtained in salt mines. In order to obtain the bro- 
mine pure, the bittern is often not treated directly with sulphuric 
acid and manganese dioxide. Instead of this the bromine is first 
separated by passing chlorine through the liquid, which is then 
shaken up with ether. The chlorine decomposes the magnesium 
bromide and the ether dissolves the bromine thus set free. The 
bromine is then converted again by potash into bromide, from 
hr bromine is obtained by means of manganese dioxide and 
acid. 

Iodine is prepared in a similar manner to chlorine from the 
iodides cf sodium and magnesium contained in sea-weed. The 
iodides are obtained from the weed by calcining it in a retort, or 
by burning it, when the ashes in which they are contained form 
a hard mass called kelp. This is treated with successive portions 
of water until the soluble salts are all dissolved out (lixiviation). 
The solution is filtered, and evaporated to a small bulk, when 
the less soluble salts, as the sulphates, &c., erystallise out. The 
mother-liquor containing the iodides of sodium and magnesium 
is then treated with manganese dioxide and sulphuric acid, and 
the iodine distils over. 
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The reactions which occur in the preparations just described 
are— 


Chlorine 2NaCl + 2H,80, + MnO, = Cl, + Na,8O, + Mn8O, + 2H,0. 
NaBr + 2H,SO, + MnO, = Br, + Na,SO, + MnSO, + 2H,0. 
MgBr, + 2H,SO, + MnO, = Br, + MgSO, + MnSO, + 2H,0. 
f 2NaI + 2H,80, + MnO, = I, + Na,8O, + Mn8SO, + 2H,0. 

‘L Mgil, + 2H,SO, + MnO, = I, + MgSO, + MnSO, + 2H,0. 


Bromine { 2 


Iodine 


GENERAL Action.—As chlorine, bromine, and iodine decom- 
pose organic compounds having a disagreeable odour, they have 
been supposed to have a similar action upon the germs of infec- 
tious diseases. Chlorine, and sometimes iodine, are therefore 
used as deodorisers and disinfectants in sick rooms. Bromine 
cannot well be used on account of its abominable smell. 

The objections to chlorine or the vapour of iodine as disinfec- 
tants are that we do not at all know that they have any disin- 
fecting power in the dilute state, in which only they can be used 
in a sick room. When applied to the skin or mucous membranes 
they cause a greater or less amount of irritation or inflamma- 
tion, according to the length of time during which they act, and 
the greater or less degree of concentration in which they are 
applied. They probably do not enter the blood in the free state, 
but combine with bases or with albuminous substances at the 
place of application, and are absorbed as chlorides, bromides, or 
iodides, or else as albuminous compounds. According to Binz, 
free chlorine, bromine, and iodine, and all their readily decom- 
posable compounds, have a narcotic action, and paralyse nervous 
centres in the brain by a direct action on the nervous structures 
themselves. He considers that they cause death by paralysis of 
the respiratory centre, and not by paralysis of the heart. 


CHLORINE. Cl; 35:5. 


A greenish-yellow gas with a suffocating odour. Its prepara- 
tion and general action have already been described (p. 548). 

Action.—When applied for a long time to the skin, as in 
persons who have to work in an atmosphere containing it, it 
causes itching, reddening, and inflammation. When applied to the 
more sensitive mucous membranes of the respiratory passages, 
it acts as a stimulant or irritant. In a concentrated form it may 
cause death from spasm of the glottis, or intense bronchitis. In 
a more dilute form it is used as a stimulant, deodoriser, and 
disinfectant. The manner of employing it is to put a saucer 
containing salt, binoxide of manganese, and sulphuric acid on a 
shelf or high piece of furniture in the sick room, and thus allow 
the chlorine vapour, which is heavier than air, to diffuse itself 
through the apartment. When placed on the floor it is of little 
use. 
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Liquor Chlori, B.P.; Aqua Chlori, U.S.P. CHLoriIve 
Warter.—An aqueous solution of chlorine containing at least 0°4 
per cent. of the gas U.S.P., or 2°66 grains in 1 fluid ounce = 
about 0°6 per cent. B.P. 

Cuaracters.—A greenish-yellow clear liquid with a strong 
smell and taste of chlorine. It instantly decolorises dilute solu- 
tions of litmus and indigo. 


PREPARATION.—By passing washed chlorine into water (p. 548). The 
chlorine is directed by the B. and U.S.P. to be prepared from hydrochloric 
acid and manganese dioxide, instead of from sodium chloride. 4HCl+ MnO, 
« Cl,+ MnCl, + 2H,0. 

ImpcrRities.—The chief is too little chlorine. When exposed to light it is 
apt to be decomposed, the chlorine combining witlethe hydrogen of the water 
and forming hydrochloric acid. The chlorine water thus loses strength, and it 
also becomes weaker by the chlorine escaping when the bottle is imperfectly 
stoppered or frequently opened. A solution of chlorinated soda or lime may be 
sometimes substituted for chlorine water. 

Tests.—The amount of chlorine is not tested directly but indirectly, by 
estimating the amount of iodine which a definite quantity of chlorine water 
liberates from iodide of potassium. In this process, chlorine water (489 
grains or 1 fluid ounce B.P., or 35°4 gm. U.S.P.) 1s mixed with iodide of potas- 
sium (20 grains B.P., 0°9 gm. U.S.P.) and water (1 fluid ounce B.P., 20 gm. 
U.8.P.). The amount of iodine which is set free by the chlorine (2KI + Cl, 
= 2KCl+1,) gives a red colour to the solution, and corresponds in quantity to 
the chlorine contained in the water. The red solution requires for its de- 
colorisation 750 grain-measures B.P., or 40 ce. U.S.P. of the volumetric solu- 
tion of hyposulphite of sodium. The reaction which occurs is :— 


Iodine. Sodium Hyposu!phite Sodinm Iodide. Sodium Tetrathionate. Water. 
I, + 2Na,H,8,0, = 2NaI + £4Na,S,O, + 21,0. 


Uses.—Chlorine is used in solution as a lotion to foul-smelling 
ulcers or cancer; as an application to relieve itching in chronic 
skin diseases ; and as a gargle or wash to the mouth in affections 
of the mouth, throat, and tonsils, especially where they are 
accompanied by fcetor, as in mercurial ptyalism and ulceration 
of the tonsils. It is sometimes given internally in cases of blood- 
poisoning. Asan inhalation it has been used in cases of phthisis, 
it is said with good effect. It is also employed as a stimulant 
and deodoriser in cases of chronic bronchitis with foetid sputa. 
(Vide Vapor Chlori, p. 538.) 

The aqueous solution is so unstable and liable to lose its 
strength, that compounds of chlorine from which it can be easily 
evolved are more convenient for general use. The chief of these 
are the following compounds with lime and with soda. 


Calx Chlorinata, B.P. ; Calx Chlorata, U.S.P. CavLorinaTep 
Limue.—A product obtained by exposing slaked lime to the action 
of chlorine gas so long as the latter is absorbed. It possesses 
bleaching and disinfecting properties. It may be regarded as 
consisting, chiefly, of a compound of hypochlorite and chloride of 
calcium (CaCl,0,,CaCl,) or as a direct compound of chlorine and 
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lime, B.P. A compound resulting from the action of chlorine 
upon hydrate of calcium, and containing at least 25 per cent. of 
available chlorine, U.S8.P. 

Cuaracters.—A greyish-white powder having the odour of 
chlorine and an acrid taste; it absorbs carbonic acid and water 
when exposed to the air, and at the same time gives off 
chlorine; it is only partly soluble in water. The solution 1s 
alkaline, and possesses bleaching properties (e.g. it bleaches 
sulphate of indigo). 

It is readily decomposed by acids, even by carbonic acid, and 
thus when exposed to the air chlorine is given off slowly. The 
addition of a stronger acid causes it to be evolved rapidly. Its 


probable constitution is Cal ea This is decomposed by water 


into a mixture of calcium chloride and hypochlorite, and as 
if is usually moist it may be regarded as usually consisting of 
a mixture of these substances. On the addition of sulphuric 
acid, hypochlorous and hydrochloric acids are set free, which 
reacting on one another yield free chlorine. HCIO+ HCl = 
Cl, + H,0. 

Reractiox.—The addition of oxalic acid causes the rapid and copious 
evolution of chlorine and the deposition of oxalate of calcium. 

Impuritirs.—Imperfect saturation with chlorine. It is tested volumetri- 
cally in a similar way to liquor chlori, the chlorine being set free from it by 


the addition of hydrochloric acid. The chlorine thus liberated should amount 
to 80 per cent. B.P., 25 per cent. U.S.P. 


OFFICINAL PREPARATIONS. 
B.P. U.8.P. 


Liquor Calcis Chiorinatee. Liquor Calcis Chlorats. 
Vapor Chlori (p. 533). 
Chlorinated lime is used in the preparation of Chloroform. 


Liquor Calcis Chiorinatee. Soivrion or CaiortnateD Lrxe.—It is a solu- 
tion of 1 lb. to the gallon of water, and when tested volumetrically it should con- 
tain 13 grains of available chlorine in 1 fluid oz. 


- 


Liquor Sodz Chlorinatz, B.P.; Liquor Sodz Chlorate, 
U.S.P. Sonivtion oF CHLORINATED Sopa.—(Labarraque’s dis- 
infecting fluid.) 

CuHaracters.—A colourless alkaline liquid, with astringent 
taste and feeble odour of chlorine. 

PREPARATION.—By passing chlorine into a solution of sodium carbonate 
B.P., or by decomposing chlorinated lime by sodium carbonate U.S.P. 

Trsts.-—-It behaves like a solution of chlorinated lime, but is not pre- 


cipitated by oxalic acid nor oxalate of ammonium. (Distinction from and 
absence of solution of chlorinated lime.) 


Dost.—10 to 20 minims. 


OrricinaL Preparation, B.P. 
Cataplasma Sode Chiorinates. 


Cataplasma Sodve Chiorinates.—Linseed meal 2; solution of chlorinated 
soda 1; boiling water 4. 
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Uses.—Chlorinated lime is chiefly employed as a disinfectant 
and a deodoriser. In sick rooms some of it is put in saucers, 
and, according to the rapidity with which the evolution of 
chlorine is desired, either acid is added to it, or it is simply 
moistened and exposed to the air, when it is slowly decomposed 
by the carbonic acid. It is employed also for disinfecting 
typhoid stools, water-closets, and sewers. For this purpose it 
is used either in powder or solution. A solution is used to 
disinfect the sheets and bedding of patients suffering from 
infectious diseases. 

Solutions of chlorinated lime or of chlorinated soda may be 
employed instead of chlorine water or permanganate of potassium 
for washing the hands after dissecting or performing post-mortem 
examinations. They are applied externally to wounds and ulcers 
of all sorts which have a fctid discharge and a tendency to 
slough. Not only do they remove the fcetor, but they often in- 
duce a healthy action in the tissues themselves; and instead of 
the ulceration or sloughing extending farther and farther, the 
slough is thrown off and leaves behind it a healthy, healing 
surface. As the removal of sloughs is aided by heat, we have in 
the B.P. the poultice of chlorinated soda. 

Like chlorine they are destructive to plant life, and they are 
therefore useful in skin-diseases depending on the presence of 
parasitic fungi, such as ringworm of the scalp, and in scabies 
which is due to the presence of a parasitic acarus. As they have 
a stimulant action on the skin, they are sometimes useful in 
eczema and prurigo. 

They are employed as gargles, or washes to the mouth when 
foetid ulcers occur in these parts, as in ptyalism or in scarlatina; 
as an injection into the nose they have been used to lessen the 
discharge and to remove the feetor in ozena, a disease in which 
the discharge from the nostrils is sometimes so disgusting as to 
be almost unendurable to the patient himself as well as to those 
around him. They are likewise useful in fcetid discharges from 
the vagina, such as occur when the uterus is the seat of malig- 
nant disease. 

Internally they have been employed in so-called putrid fevers, 
when it was imagined there was a special tendency to decom- 
position in the blood, such as typhus and malignant scarlatina. 
They have been given more especially in these diseases when 
there was great prostration of strength, with fetid evacuations 
and a dry and furred tongue. 


BROMUM. Br; 80. 


Bromine, B. and U.S.P. A liquid non-metallic element 
obtained from sea-water and from some saline springs. 
Cuarnacters.—A dark brownish-red, very volatile liquid, with 
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a strong, disagreeable odour. The solution renders cold starch- 
water yellow. 

PREPARATION.— Vide p. 548. 

Impurity.—lIodine. 

Trest.—When agitated with sufficient soda to render the fluid very 
slightly alkaline, it forms a colourless liquid, which, if coloured by a further 
addition of a little bromine, does not become blue on the subsequent addition 
of a cold solution of starch. B.P. (absence of iodine). 

If an aqueous solution of bromine be poured upon reduced iron and 
shaken with the latter until it has become nearly colourless, then filtered, 
inixed with gelatinised starch, and a few drops of bromine solution be now 
carefully poured on the top, not more than a very faint blue zone should 
appear at the line of contact of the two liquids (limit of iodine), U.S.P. 


Usres.—Bromine, although a powerful disinfectant, is not 
much used, on account of its exceedingly foetid and disagreeable 
smell. It is a powerful irritant, and when inhaled without 
sufficient dilution with air will produce pneumonia. Taken in 
small doses, for a length of time, it has produced mental de- 
pression, drowsiness, and stupidity. It 1s sometimes used as a 
caustic to the os uteri, and from its deodorising and antiseptic 
action it is especially useful where there is a fwtid discharge. It 
is used internally in the form of its potassium, sodium, ammo- 
nium, calcium, and zinc salts, and of hydrobromic acid, which 
do not possess its powerfully irritant local action. 


Potassii Bromidum, B. and U.S.P. Bromive or Poras- 
sium. (KBr; 118-75.) 

CuaracTerRs.—In colourless cubical crystals, with no odour, 
but a pungent saline taste. 

PREPARATION.— Vide p. 605. 

SoLuBILiTy.—It is readily soluble in water, less soluble in spirit. 

REacTIoNs.—Its aqueous solution gives the reactions of potassium (p. 603) 
and a bromide (p. 59+). 

Impurities.—Iodide and bromate. 

Trest.—F or the iodide, vide p. 560. Bromate is detected by adding dilute 
sulphuric acid to the crushed crystals. They should not at once assume a 
yellow colour. The acid liberates hydrobromic acid from the bromide, and 
if bromate be present the reaction between it and the hydrobromic acid 
liberates free bromine. 5HBr+HBrO, =3H,0+ 3Br,,. 


Action.—Bromide of potassium does not seem to have, like 
the iodide, any marked influence on the lymphatic system, and 
although it has been occasionally used instead of the iodide in 
lymphatic swellings and enlargements of organs, this use of 1 1s 
not general. When swallowed in small doses it produces no 
effect, but when taken in large doses for a considerable time 
it causes an eruption like acne upon the face, the complexion at 
the same time becoming muddy or bronzed. The chief symptoms 
are, however, impairment of the functions of the spinal cord and 
the brain. There is a great diminution of reflex action, so that 
touching the pharynx no longer produces any tendency to vomit, 
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even though the touch itself be felt. There is drowsiness and 
heaviness, a great inclination to sleep and insensibility to out- 
ward impressions, the memory is impaired, the speech becomes 
hesitating and articulation imperfect, the intellect is less clear, 
the genital functions are much diminished, the gait becomes 
tottering and unsteady, and the muscles weak. To these symp- 
toms the name of bromism is given. 

Usres.—Its chief use is in nervous diseases for the purpose 
of producing sleep, allaying excitement, and diminishing spasm. 

Bromide of potassium is most useful as a hypnotic in cases 
of sleeplessness due to mental excitement and worry. Some 
persons, after hard study or close attention to business, instead 
of sleeping at night are no sooner in bed than the brain seems 
to become doubly active, the carotids throb and they toss about 
from side to side trying in vain to get rid of the ideas which 
come in a constant train before them. In such cases when 
bromide of potassium is taken, the throbbing of the carotids and 
temporals and the fulness in the head disappear and sleep is 
induced. A dose of 10-15 grains given before bed-time may be 
sufficient in mild cases, but when the agitation is great 30 or 40 
grains must be given, and should be assisted by cold ablution to 
the head and a prolonged warm foot-bath. The dose may be 
repeated, if necessary, every hour or two hours, until the desired 
effect has been obtained. One great advantage that bromide of 
potassium possesses over other hypnotics is that it can be pushed 
without fear, and the same is true of other bromides. They are 
not dangerous to life, and even when they are pushed so far as 
to cause bromism, the symptoms usually pass off rapidly when 
the drug is discontinued. 

It 1s very useful in lessening the excitability, susceptibility 
to worry, and irritability of temper from which gouty persons 
often suffer. It should be given with a considerable proportion 
of water. 

In delirium tremens where there is sleeplessness with fearful 
visions it may be given in doses from 20-80 grains or even 
more every two hours till sleep is induced. It is of most benefit 
in the earlier stages before the delirium has become furious, and 
is useful also at the end of the attack in dispelling delusions 
which may still remain. 

During the latter months of pregnancy, women are some- 
times troubled at night with the imagination that they have 
committed or are about to commit some great crime, such as 
murdering their husbands or children; and these delusions, 
according to Ringer, are removed by potassium bromide. 

It is also useful, he says, in the treatment of night scream- 
ing in children, apparently allied to nightmare. They awake out 
of sleep screaming, seem very much frightened, and do not 
appear to recognise their mother or other friends who try in 
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vain to soothe them. In the sleeplessness of mania it is fre- 
quently though not always successful. It may be used in 
fevers and inflammation when sleep is absent, and whenever 
opium and belladonna or hyoscyamus fail to produce sleep or 
cause sickness. 

In convulsive nervous affections, such as whooping cough, 
laryngismus stridulus and spasmodic asthma, it is very useful, 
and also to some extent in St. Vitus’s dance and hysteria. 

It is especially beneficial in epilepsy, and by its use the con- 
vulsions can almost always be lessened if not entirely stopped. 
A similar result has been obtained in experiments on animals 
(p. 187). It is not so useful when the convulsions are violent, 
and it is not so beneficial when there is only a transitory loss of 
consciousness, as in petit mal. It is, perhaps, however, not so 
much a curative as an alleviative remedy, and the fits are apt to 
return when its administration is discontinued. 

It is useful in relieving sickness, especially in pregnancy. 
In sea-sickness it is perhaps more useful than any other remedv. 
It should be taken in thirty-grain doses twice or thrice a day, 
for a day or two before the voyage begins, and should be kept up 
while it continues. In severe cases it may be necessary to push 
the bromide so far as to keep up a state of more or less somno- 
lency and stupidity during the whole voyage. 

From its power of lessening the sexual passion it is used as an 
anaphrodisiac in priapism and nymphomania. 

It is also useful in menorrhagia, especially when this occurs 
in young women, according to Ringer, while Garrod says it is 
more useful in old women. 

It is useful in neuralgia occurring in debilitated subjects, and 
sometimes accompanied by flushed face with cold hands and feet. 
It has been used in diabetes. 


Sodii Bromidum, B. and U.S.P. BromipE or Sopivum. 
(NaBr ; 102°8.) _ 

CnaracterRs.—Small, colourless, or white monoclinic crystals, 
or a crystalline powder permanent in dry air, odourless, having 
a saline, slightly bitter taste, and a neutral or faintly alkaline 
reaction. 

PREPARATION.— Vide p. 618. 

So.uBiutity.—Soluble in 1:2 parts of water and in 13 parts of alcohol at 
15° C. (59° F.) ae 

Reactions.—It gives the reactions of sodium (p. 617), and if disulphide of 
carbon be poured into a solution of the salt, then chlorine water added drop by 
drop, and the whole agitated, the disulphide will acquire a yellow or yellowish- 
brown colour (bromide) without a violet tint (absence of iodide). 


Dosr.—10 to 60 grains. 

Action.—Its actions are the same as those of bromide of 
potassium, but it is said to be less irritating to the stomach, and 
less apt to cause depression when used for a length of time. 
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Ammonii Bromidum, B. and U.S.P. Bromipe or Amwo- 
nium. (NH,Br; 97-8.) 

Cuaracters.—In colourless crystals which become slightly 
yellow by exposure to the air, and have a pungent saline taste. 

PREPARATION.— Vide p. 685. 

ReEactTions.—Its solution gives the reactions of ammonia (p. 684), and a 
bromide (p. 594). 

Dosze.— 2 to 20 grains. 

Uses.—The bromide of ammonium has been employed for 
the same purposes as the bromide of potassium. It may be used 
in cases where the bromide of potassium appears to cause de- 
pression, either instead of the potassium salt, or mixed with it, 
and the mixture of bromide of potassium with bromide of ammo- 
nium has been supposed to have a better action than either salt 
alone. The best proportion is said to be that of 1 part of 
bromide of potassium, 1 of bromide of sodium, and $ of bromide of 
ammonium.! 


U.S.P. Lithii Bromidum. Bromwipe or Litnsivu. (Libr; 
86°8.) 

Cuaracters.—A white granular salt, very deliquescent, odour- 
less, having a very sharp, somewhat bitter taste, and a neutral 
reaction. 

PREPARATION.— Vide p. 631. 

SoOLUBILITY.—Very soluble in water and in alcohol. 

ReEactTions.—Those of lithium (p. 630) and of a bromide (p. 594). 

Doszt.—15-80 gers. 

Action.—The same as that of bromide of potassium. It is 
said by some to have a stronger hypnotic action than the other 
bromides, but by others to be less effective than the potassium salt. 

Usrs.—The same as those of potassium bromide. It may 
be preferable to the potassium salt in the irritability of gouty 
subjects. 


U.S.P. Calcii Bromidum. Bromipe or Caucium. (CaBr,; 
199-6.) 

CuaracTers.—A white granular salt, very deliquescent, odour- 
less, having a pungent saline and bitter taste, and a neutral re- 
action. 
= ce act adding milk of lime to a boiling solution of ammonium 

omde. 
ReEactions.—An aqueous solution of the salt yields the reactions of cal- 
cium (p. 646) and a bromide. 

Uses.—15 to 80 grains (1 to 2 gm.). 

_ Dose.—The same as those of potassium bromide (p. 553). It 
is said not to depress like the potassium bromide. 


U.S.P. Zinci Bromidum.—Vide p. 672. 
’ Erlenmeyer, Ceniol. f. Nervenhk. 1884. No. 4. 
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IODUM. I; 127 or 126°6, U.S.P. 


Iodine.—A non-metallic element obtained from the ashes of 
sea-weeds and from mineral iodides and iodates. 


Cuaracters.—Heavy, bluish-black, rhombic plates of a peculiar 
odour and metallic lustre, which, when heated, yield a beautiful 
violet-coloured vapour. 


PREPARATION.— Vide p. 548. 

SOLUBILITY.—It is very sparingly soluble in water, but freely dissolved 
by alcohol, by ether, and by a solution of iodide of potassium. 

ReEActTion.—The aqueous solution strikes a deep blue colour with starch. 

IMPURITIES.— Moisture, metallic impurities fraudulently added, cyanide 
of iodine (the nitrogen in this is yielded by marine animals amongst the sea- 
weed), chloride of iodine, chlorine and bromine. 

TEsts.—It should not adhere to the sides of the bottle, and its solution in 
chloroform should be clear and limpid (absence of moisture). It sublimes as 
® purple vapour without leaving any residue (absence of fixed impurities), 
and the portion that first comes over does not include any slender colourless 
prisms emitting a pungent odour (absence of cyanide of iodine) ; 12°7 grains 
dissolved in an ounce of water containing fifteen grains of iodide of potassium 
require for complete discoloration 1,000 grain-measures of the volumetric 
solution of hyposulphite of sodium. 


PREPARATIONS, B.P. 


Arsenii Iodidum. 
Emplastrum Plumbi Iodidi. 
Hydrargyri lodidum Rubrum. 
Iodoformum. 
*ZLinimentum Lodi (p. 516). 
Linimentum Potassii Jodidi cum Sa- 
pone (p. 516). 
*Kiquor Lodi, aqueous solution (1 in 
20). 
Pilula Ferri Iodidi (p. 522). 
Plumbi lodidum. 
Potassii lodidum. 
Sodu Iodidum. 


Ammonii Iodidum. 
Argenti lodidum. 
Arsenic: lodidum. 
*Ligquor Iodi Compositus (5 in 100). 
Plumbi Iodiduin. 
Todiduin. 
Sodii lodidum. 


Sulphuris Iodidum. 
Syrupus Ferri Iodidi. 
*Tinctura Yodi, alcoholic solution (2 
in 40). 
Unguentum Hydiargyri Iodidi Rubri. 
* - Todi (1 in 31). 
5 Plumbi Iodid. 
.* Potassii Iodid:. 
5 Sulphuris Iodidi. 
*Wapor fodi (Tincture of Iodine, 1 fi. 
dr. mixed with 1 fl. oz. of water, 
gently warmed, and the vapour in- 
haled). 


> 


Sulphuris Iodidum. 
Tinctura Iod: (8 in 100). 
*Unguentum Todi (4 in 100). 
3 Plumbi Iodidi. 
* Potassii Tod. 
Zinci Iodidum. 


The preparations marked with * in the preceding list contain iodine In a free 


state dissolved by the aid of iodide of potassium (p. 556). 
contains free iodine dissolved in alcohol. 


bination. 


U.S.P. Liquor Iodi Compositus. 
water 85. 


Tincture, Iodi U.S.P. 
The others contain it in a state of com- 


Iodine 5, iodide of potassium 10, distilled 
This solution differs from Liquor Todi P.B., only in containing 10 per 


cent. of iodide of potassium, while the B.P. preparation contains 7} per cent. 


Sulphuris Iodidum. B.P.and U.S.P. JIopipe or Sunpuur. 


Cuaracters.—Greyish-black, crystalline lumps. 
like iodine and stains the skin. 


It smells 
When boiled with water it is 


decomposed, iodine passing off and sulphur remaining. 
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PREPARATION.—By fusing iodine and sublimed sulphur together. 


OrricrnaL PREPARATION, B.P. 
Unguentum Sulphuris rodidi.— Ointment of iodide of sulphur (30 grains 
to an ounce of prepared lard). 


Iodine is rendered much more soluble either in water or spirit 
by the addition of iodide of potassium, hence this substance is 
used in the liniment, liquor, tincture, and ointment of the B.P., 
and in the compound solution and ointment of the U.S.P. It is 
not contained in the tincture of the U.S.P., which is a simple 
solution of iodine in alcohol. 

Dosr.—The only preparations of iodine used for internal admi- 
nistration are the tincture B.P. and U.8.P., the liquor B.P. and com- 
pound solution U.S.P., ofall of which the dose is 5 to 20 minims. 

Puysio.LocicaL Action.—Like chlorine and bromine, iodine is 
a powerful antiseptic and oxidising agent. When applied to the 
unbroken skin, iodine stains it of a dark yellowish-brown colour, 
causes slight warmth, and afterwards a little itching. In stronger 
solutions it will cause a painful burning sensation, and desqua- 
mation of the epidermis. In still stronger solution it may pro- 
duce vesication. When taken internally, in small doses, it acts 
as an irritant to the intestinal canal, causing catarrh of the 
mucous membrane. When absorbed into the blood it somewhat 
increases the rapidity of the pulse. It has little action upon 
blood-pressure. Itsinfluence upon the temperature is very slight, 
but it seems rather to raise it. Iodine appears to have a tendency 
to cause absorption of enlarged glands and thickenings caused 
by chronic inflammation. It seems to combine with such metals 
as lead and mercury, which have become deposited in the tissues 
in cases of chronic poisoning, forming with these soluble iodides, 
which are eliminated in the same way as iodine itself. It is 
eliminated by the urine, nasal mucous membrane, saliva, intes- 
tinal mucus and milk, in all of which it may be readily detected. 
It appears to be eliminated even more readily by the saliva than 
by the urine (p. 358), and on this account it may remain a con- 
siderable time in the body. During the process of elimination 
it may irritate those parts where it 1s set free from its compounds, 
as the nose or skin. Even in small doses it may cause symp- 
toms of iodism. These consist in irritation, either of the nose 
or intestinal tract ; the most prominent are great running at the 
nose, lacrimation, and sometimes frontal headache. Similar 
symptoms are produced by exposure to the fumes of iodine for a 
length of time. The nasal symptoms may be accompanied or 
replaced by symptoms of gastric irritation, loss of appetite, slight 
nausea, and tendency to looseness of the bowels. The symptoms 
of poisoning, such as have occurred from the injection of large 
quantities of iodine solution into an ovarian cyst, were, first, 
collapse, followed after a little while by an appearance of fever, 
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with rapid pulse and flushed face, but without any rise of tem- 
perature. This condition passed off in several days, but during 
apparent convalescence the patient suddenly died. Small doses 
-of iodine, by improving the health of patients, may increase the 
menstrual flow, and may act as aphrodisiacs. Larger doses ’ 
generally have a very marked anaphrodisiac action, and it has 
been stated that long-continued use has produced atrophy of the 
mamms», ovaries, and testes. It has been stated that very large - 
‘doses affect the nervous system, causing delirium, and twitch- 
ing or paralysis of the muscles (p. 549). 

Usrs.—lIodine applied to the epidermis acts as a parasiticide, 
and may be used in cases of tinea to destroy the fungus, either 
alone or combined with tar in the proportion of two drachms of 
iodine to one ounce of light oil of wood tar. Its solution, painted 
on the surface, is useful in removing muscular pains, and in 
causing absorption of thickening around joints, or of enlarged 
strumous glands. When painted on the surface it sometimes 
causes absorption of the enlarged thyroid gland in goitre, and, 
when outward application is insufficient, success is sometimes 
obtained by injecting from ten to thirty minims of tincture of 
iodine into the substance of the tumour by means of a hypo- 
dermic syringe, care being taken to avoid injection into a vein. 
Its solution, painted on the surface, 1s also useful in causing 
absorption of fluid from serous cavities, asin pleurisy. Sometimes, 
after the fluid has been evacuated from a serous sac, such as the 
pleura, or the tunica vaginalis in hydrocele, or from ovarian 
cysts, a dilute tincture of iodine is injected into the sac to pre- 
vent the fluid from again accumulating. 

In removing slight consolidation of the lung, remaining after 
pneumonia or pleurisy, or in cases of commencing phthisis, the 
external application of liniment of iodine is very useful. It 
should be painted on the surface, every second or third day, so 
as always to keep one part a little tender. By mixing the lini- 
ment with the tincture in varying proportions any degree of 
strength can be obtained. Cases of ozena are sometimes much 
benefited by washing out the nose with a solution of common salt 
to which a few drops of tincture of iodine have been added. The 
vapour of iodine is employed in chronic bronchitis and phthisis. 

On account of its irritating action on the intestinal mucous 
membrane, iodine 1s rarely given internally, its place being sup- 
plied by iodide of potassium, but some consider that iodine is 
sometimes more effectual, and it has been given in scrofula, skin 
diseases, and glanders. 

The liquor iodi B.P., or compound solution of iodine U.S.P., 
is useful in arresting vomiting when administered internally in 
doses of 3 to 5 minims. 


Potassi Iodidum, B. and U.S.P. lopipE or Porassium. 
(KI; 165°6.) 
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CxaracTers.— In colourless, generally opaque, cubic crystals. 


PREPARATION.—By mixing iodine and solution of potassa, when iodide 
and iodate of potassium are formed, 6KHO + 61 = KIO, + 5KI+8H,0. The 
iodate is then reduced to iodide by roasting with charcoal, 5KI + KIO, +8C 
= 6KI + 8C0O. 

SoLUBILITY.—It 1s readily soluble in water, and in a less degree in spirit. 

ReEaActTions.—It commonly has a feeble alkaline reaction ; its solution gives 
the reactions of potassium (p. 603) and an iodide (p. 594). 

Impuritres.—Iodate from imperfect reduction, chlorides, sulphates, car- 
bonates. Iodate is the most important impurity, since the dilute acid of the 
gastric juice will form hydriodic acid from the iodide, and this will liberate 
free iodine from the iodate in the stomach, and thus give rise to such gastric 
irritation that the iodide cannot be borne in doses where pure iodide would be 
readily tolerated. 

Trests.—The addition of tartaric acid, B.P., or dilute sulphuric acid, 
U.8.P., and mucilage of starch, B.P., or gelatinised starch, U.S.P., to its 
watery solution does not develop a blue colour (absence of iodate). If 
iodate be present the acid liberates hydriodic acid, and this re-acting on the 
iodate forms free iodine, 6HI1 + KIO,=8H,O+KI+I,. Solution of nitrate 
of silver added in excess forms a vellowish-white precipitate, which, when 
agitated with ammonia, yields on standing a clear liquid in which excess of 
nitric acid causes no turbidity, B.P. (absence of chloride). Iodide of silver is 
insoluble in ammonia, but chloride is readily soluble, so the chlorides, if 
present, would be taken up by the ammonia and re-precipitated on the addi- 
tion of acid. Its aqueous solution is only faintly precipitated by the addition 
of saccharated solution of lume. 


Dosze.—2 to 10 grains. 


PREPARATIONS CONTAINING IopIDE oF PoTassits. 


B.P. STRENGTH. 

Linimentum Iodi (p. 516) .......c. cee cece eee eee eee 22 grs. in 1 fl. oz. nearly. 

3 Potassii Iodidi cum Sapone (p. 516) 544 grs. in 1 fl. oz. nearly. 
Diguor lod’ whoniiinc coher acess | ees Miaewaateeasete 33 grs. in 1 fl. oz. 
Tinctura Iodi (Dose, 1-5 mun.) ............664.. panied thas 11 grs. in 1 fl oz. nearly. 
Unguentum Iodi........... cece cee eee ened eee raseats 16 gis. in 1 oz. nearly. 

= Potassii Tots 20.0.0... ccc ccc ccc ee ees 1 part in 8, nearly. 

U.8.P. DOBE. 

Unguentam Potassii Iodidi  ............ ec cc eeesneeeeeneeens 
Liquor Todi Compositus ...............:sceeeseees ceceeeeeenes 2-6 min. (0°10-0°40 c.c.). 


Unguentum Potassii Zodidi, B. and U.S.P. Orsimenr or Jovmpe or 
Porassicm.—Iodide of potassium 64 grains, carbonate of potassium 4 grains, 
distilled water 1 fluid drachm, prepared lard 1 ounce. Dissolve the iodide of 

tassium and carbonate of potassium in the water, and mix thoroughly with the 

rd. B.P. 

Iodide of potassium 12, hyposulphite of sodium 1, boiling water 6, benzoated. 
lard, 81. U.S.P. 

The ointment is apt to become discoloured by the liberation of free iodine 
when iodide of potassium and lard only are used. The carbonate of potassium, 
B.P., is added in order that it may combine with any iodine set free, and the hypo- 
sulphite, U.S.P., is also used to prevent this discoloration. 


Action.—The action of iodide of potassium appeags to depend 
partly on the iodine and partly on the potassium it contains. It 
differs from that of free iodine (p. 558) in being much less 
irritant. On this account it is of little use as a local stimulant, 
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but if can be given in much larger doses. It has been supposed 
that iodine is set free from iodidesin the stomach ; but probably 
this is not the case, at least to any great extent, unless the 
iodides are contaminated with iodates. Iodide of potassium and 
other alkaline iodides are readily absorbed. It is conveyed by 
the blood to the various tissues of the body. It has been sup- 
posed by Binz to be partially decomposed by some of them, 
with the evolution of free iodine both in the blood and in the 
tissues, and he attributes its most important actions to this 
decomposition. The iodine set free from the iodide is taken up 
by albuminous substances, and the entrance of the iodine 
molecule into their composition causes them to undergo more 
rapid metamorphosis. Gummatous deposits appear to be espe- 
cially affected in this way. 

Lead and mercury also appear to be set free by it, from their 
combinations with the tissues, and entering once more into the 
circulation are eliminated. Jodides are eliminated very rapidly 
by the kidneys, salivary glands, probably by all mucous mem- 
branes, and by the skin. During the process of elimination 
lodine is occasionally set free and causes local irritation. This 
is especially marked in the mucous membrane of the nose, and 
in the skin, but it may occur also in the conjunctive, bronchi, 
and stomach. The irritation of the nasal mucous membrane 
thus produced gives rise to the symptoms generally known as 
iodism. They are exactly the same as those produced by pro- 
longed exposure to the fumes of iodine. They consist of running 
at the nose, and frontal headache, which probably depends upon 
swelling of the mucous membrane lining the frontal sinuses. 
There is also frequently running of the eyes. Not unfrequently 
the bronchial mucous membrane becoming congested there is 
cough and pain in the chest. These symptoms are most readily 
produced by small doses of 2-5 grains, and they may usually be 
arrested cither by discontinuing the medicine or increasing the 
dose. When the dose is raised to 10 grains the symptoms 
usually disappear, and I have only seen one case in which they 
persisted after the dose had been raised to 80 grains. In some 
persons the congestion is not confined to the nose, but extends to 
the back of the throat and to the larynx, so that serious symptoms 
of suffocation may follow the laryngeal congestion produced in 
them byiodide. As the iodine is eliminated in the tears, severe 
conjunctivitis may follow the application of calomel to the eyes of 
persons who are taking iodide at the same time. Affections of 
the skin usually occur with large doses of iodide. The most 
common form of eruption is acne, but tubercular eruptions are 
also met with. They appear to be caused by decomposition of 
the iodide with elimination of free iodine in the’ sweat and 
sebaceous matter. They are said to be lessened by the simul- 
taneous use of arsenic, and to be prevented by perfect cleanliness 
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and daily baths. Occasionally the iodide causes gastric irrita- 
tion with diminished appetite. It is readily excreted by the 
salivary glands, and may give rise to salivation (p. 358). It 
sometimes gives rise not only to congestion of the bronchial 
mucous membrane and cough, but to hemoptysis, exudation 
into the pleural cavity, and even pneumonic consolidation. 

In some persons it greatly depresses the genital functions. 

During its excretion by the kidneys it acts as a diuretic, 
though not a very powerful one. 

Usrs.—Although iodide of potassium is probably absorbed 
in very small quantity by the unbroken skin, even when mixed 
with oil or fat, yet the iodide of potassium and soap liniment, 
especially when mixed with its own bulk of opium liniment, 
sometimes gives considerable relief when applied to inflamed 
and rheumatic joints by means of flannel or lint. When used 
with lanolin, it is said to be more readily absorbed and to give 
still greater relief in chronic joint disease. Iodide of potassium 
is chiefly used, however, internally in syphilis, rheumatism, 
scrofula, and chronic poisoning by lead or mercury. In 
the primary and secondary stages of syphilis, mercury is 
generally used either alone or in combination with iodine. In 
the tertiary stage, 1odide of potassium is more generally given 
alone, although it is said by some to have but little effect 
unless mercury has been administered at some previous time. 
If this opinion be correct, the beneficial action of iodide of 
potassium may be due, in part at least, to its again liberating 
part of the mercury which has been in a state of more or less 
dormant combination with some of the tissues. The powerful 
action of iodide of potassium in removing syphilitic deposits is 
readily seen when these deposits are superficial, as nodes on the 
shin or on the sternum, or when they can be readily seen, like 
deposits in the larynx. Sometimes such deposits are unaffected 
by small doses, such as five grains of iodide, but disappear 
rapidly when the dose is increased to ten grains or more. From 
its beneficial action on visible deposits we may infer that it has 
a similar action on those which are deeply situated, and indeed 
sometimes we may observe enlargement and induration of the 
liver, probably dependent on a syphilitic condition, rapidly dis- 
appear under the use of the iodide. In chronic rheumatism, 
especially when the pain is worse at night, it is sometimes 
useful. 

It apparently increases the activity of the lymphatic system, 
and is used in enlargement of glands connected with this system, 
e.g. enlarged thyroid, enlarged spleen, and the enlarged lym- 
phatic glands which occur in scrofula, as well as in scrofulous 
conditions generally. 

It is given wherever absorption is deficient and organs become 
hypertrophied, e.g. the breasts, testicles, prostate, uterus, ovarics, 
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&c. In cancer and tubercle it is of little benefit; it is some- 
times given, and possibly with benefit, in order to aid the 
absorption of pneumonic consolidation. 

In bronchitis with much congestion and deficient secretion it 
is a useful expectorant, rendering the mucus more abundant and 
less tenacious, so that it 1s more readily expectorated. 

As syphilitic skin-diseases often disappear under its use, it 
has been applied to other skin-diseases not dependent on syphilis, 
such as psoriasis, lepra, herpes, impetigo, lichen, prurigo, sycosis, 
acne, lupus, &c., especially in scrofulous patients. 

In frogs it destroys sensibility and voluntary motion by act- 
ing on the spinal cord. It is useful in large doses to diminish 
the pain in cases of aneurism, and is also used in neuralgia, 
paralysis, convulsions, &c. 

The relief which it affords to the pain of aneurism is very 
marked, but it must be given in large doses, e.g. thirty grains. 
The benefit which it affords may be partly due to weakening of 
the circulation, partly to diminished sensibility by the action of 
the drug on the nervous system, and partly to beneficial altera- 
tions in the morbid condition of the walls of the affected vessels, 
which are often syphilitic in character. 

It is exceedingly useful, as already mentioned, in chronic 
metallic poisoning, e.g. by mercury or lead. 

It is used in dropsies as a diuretic, and is also employed as 
an emmenagogue. 


Sodii lodidum, B. and U.S.P. Iopipe or Sopium. Nal; 
149-6. 

CHaracters.— Minute, colourless, or white monoclinic crystals, 
or a crystalline powder, deliquescent on exposure to air, odour- 
less, having a saline and slightly bitter taste and a neutral or 
faintly alkaline reaction. 

SoLuBILiTy.—Soluble in 0°6 part of water and in 1°8 parts of alcohol at 
15° C. (59° F.). 

Reaction.—If disulphide of carbon be poured into a solution of the salt, 


then chlorine water added drop by drop, and the whole agitated, the disulphide 
of carbon will acquire a violet colour. 


Dost.—8 to 30 grains. 
Usres.—It is employed in place of iodide of potassium. Its 
physiological actions are almost exactly the same, but it appears 


to be less depressing and to irritate the stomach less. It may 
thus be given in larger doses. 


U.S.P. Ammonii Iodidum. lopipE or Auuontum. NH,I; 
144°6. 

CuaracTERs.—A white granular salt, or minute crystalline 
cubes, very deliquescent and soon becoming yellow or yellowish- 
brown on exposure to air; odourless when white, but emitting a 
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slight odour of iodine when coloured, having a sharp saline taste 
and a neutral reaction. 

Usrs.—A solution of }-drm.in an ounce of glycerine has been 
used as an application to enlarged tonsils. An ointment con- 
taining 20 to 60 grs. of the iodide to 1 oz. of lard has been used 
in cases of lepra and psoriasis. It is chiefly used internally for 
syphilis, scrofula, and glandular enlargements, either instead of 
or along with iodide of potassium. A mixture of the two iodides 
has been thought by some to be more efficacious than either 
used singly, and the iodide of ammonium prevents the depress- 
ing action often exerted by the iodide of potassium alone. 


U.S.P. Zinci Iodidum.—Vide p. 678. 

U.S.P. Argenti Iodidum.—Vide p. 680. 

Hydrargyri Iodidum Rubrum, B. and U.S.P. — Vide 
p. 696. 

U.S.P. Hydrargyri Iodidum Viride.— Vide p. 696. 

Plumbi Iodidum, B. and U.S.P.—Vide p. 705. 

The action of the iodides of zinc, silver, mercury, and lead 
is modified to such an extent by the special action of the metal, 
that the compounds are better considered under the headings of 


their respective metals (q.v.) than side by side with the compounds 
with the alkalis. 
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CHAPTER XXITT. 
ACIDS. 


‘GENERAL CHaractERs.—lIt is somewhat difficult to get a correct 
definition of an acid. Most of them have a sour taste and 
redden blue litmus: they combine with alkalis and destroy the 
power which these have of turning red litmus-paper blue. 

They may be regarded as compounds of hydrogen with certain 
radicals, hydrogen being readily displaced by other bases. Some 
acids, as boric and carbolic, have no sour taste. Carbolic acid 
does not redden litmus-paper, but it 1s in reality an alcohol, 
although in chemical combinations it behaves like an acid. 

GENERAL PREPARATION oF Acips.—Most acids are prepared by 
liberating them from their alkaline salts by means of sulphuric 
acid. When they are volatile they are separated by distillation, 
and when non-volatile by crystallisation. 

Sulphuric acid, which is of such importance in the preparation 
of other acids, is itself prepared by oxidising the fumes of sulphur 
by means of nitricacid. Sulphur is burnt, and the sulphurous 
oxide thus produced is conducted along with the vapour of nitric 
acid into a large leaden chamber, where it is mixed with steam. 
Sulphurous oxide is oxidised by the nitric acid and sulphuric 
oxide is formed, which uniting with the watery vapour forms 
sulphuric acid. The nitric acid is deoxidised in this process into 
nitric oxide ; this unites with the oxygen of the air to form nitric 
peroxide, and this again supplies fresh oxygen to the sulphurous 
acid, NO, +S0,+H,O=NO+H,80,. In this way a small quan- 
tity of nitric acid is sufficient to oxidise a large quantity of 
sulphuric acid; reduction and reoxidation going on alternately 
in the nitrous fumes. The sulphuric acid formed in the leaden 
-chamber is drawn off and evaporated to the proper strength. 
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The acids which are prepared by liberation from their salts 
by sulphuric acid are given in the following tables :— 





Volatile Acid 





Carbonic Acid. 


Hydrochlorie Acid, 
B. and U.S.P. 

Nitric Acid, B. and 
U.S.P. 

Acetic Acid, B. and 
U.S.P. 

Glacial Acetic Acid, 
B. and U.S.P. 

Dilute Hydrocyanic 
Acid, B.and U.S.P. 


Prepared from 


Any carbonate, gener- 


ally Caibonate of 
Calcium 
Sodium chloride . 


Sodium Nitrate, or 
Potassium Nitrate 

Crystallised Sodium 
Acetate 

Dried Sodium Ace- 
tate 

Potassium Ferrocy- 
anide 


By addition of Sulphurio Acid and 


Conducting into water or alka- 


line solution, according to the 
purpose required. 

Distilling into water, which dis- 
solves the acid. 

Distilling. 


Ditto. 
Ditto. 


Distilling into water. 


Sodium chloride and sodium nitrate are found native: the 


sodium acetate is prepared from gas liquor by saturating with 
sodium carbonate. 

In preparing hydrocyanic acid the cyanide is not employed, 
but the ferrocyanide which is prepared by heating together 
animal refuse and iron filings and potassium carbonate. 





Non-Volatile Acid 


Chromic Acid . 5 


Tartaric Acid, B. 
and U.S.P. 


Citric Acid, B. and 
U.8.P. 


Lactic Acid, B. and 
U.S8.P. 


Boric Acid, B. and 
U.S.P. 


Prepared from 


Potassium  Bichro- 
mate 

Tartrate of Calcium, 
made from acid tar- 
trate of potassium 

Citrate of Calcium, 
made from lemon- 
juice 

Lactate of Calcium, 
obtained by pecu- 
liar fermentation 
of sugar 

Sodium borate. é 





Collection of crystals, draining, 





By addition of Sulphuric Acid and 


oe 


and drying. 

Subsequent decantation from 
calcium sulphate, evaporation 
and crystallisation. 

Subsequent decantation, &c., as 
for tartaric acid. 






Decantation and evaporation. 






Precipitation; the boric acid, 
sparingly soluble in water, falls 
as a precipitate, and the sodium 
sulphate 1s removed by decan- 
tation or filtration. 












If sulphuric acid were added to citrate or tartrate of potassium 


or sodium, it would be difficult to separate the acid from the 
sulphate. To avoid this, the citrates and tartrates of calcium are 
first prepared, and to these sulphuric acid is added. There 
results an insoluble calcium sulphate which falls as a precipitate, 
and the solution of citric or tartaric acid is readily separated by 
decantation or filtration, and evaporated to crystallisation. 

_ . Citrate of calcium is prepared by adding chalk to boiling lemon- 
juice, and washing the colouring mattcr from the precipitate by 
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hot water. Hot is employed in preference to cold water because 
citrate of calcium is less soluble init. Tartrate of calcium is pre- 
pared from the crude acid tartrate of potassium or argol, which 
is deposited from wine during the process of fermentation. 
Chalk is first added to a solution of it, whereby a neutral tartrate 
is formed, 2/KHC,H,0,) + CaCO, =Cac, H,0,+ K,C,H,O,+C0,+ 
H,0. This is then decomposed by “the ‘addition ‘of calcium 
chloride or sulphate, K,C,H,O, + CaCl, =CaC,H, 0, + 2KCl. 

Exceptions to the rule that acids are prepared from salts 
by the addition of sulphuric acid :— 





Acid Prepared by 


Sulphuric Acid . . | Combustion of sulphur and the oxidation and hydration 
of the resulting sulphurous acid gas by means of ' 
nitrous and aqueous vapours. 

Phosphoric Acid . | Oxidising phosphorus by heating it with diluted nitric 
acid until nitrous fumes have ceased to form, and 
then diluting it to the proper strength. 


Oxalic Acid : . | Oxidising sugar by heating with nitric acid. 

Sulphurous Acid . | Deoxodising sulphuric acid by means of charcoal and 
passing the fumes into water. 

Hydrobromic Acid .|By passing sulphuretted hydrogen into bromine and 


water 2Br, + 2H,S = 4HBr+ S8.,. 
Arsenious Acid . . | Roasting arsenical ores, collecting the acid which sub- 
| limes, and purifying it by resublimation. 


Benzoic Acid. . | Heating gum benzoin when the acid sublimes. 
Carbolic Acid . . | Fractional distillation of coal-tar oil and subsequent | 
purification. 
Oleic Acid ‘ . | Decomposing lead oleate by hydrochloric acid or by 
| decomposing fats by superheated steam and separation 





from solid fats by pressure. 

Salicylic Acid . . | By passing carbonic acid gas over sodium carbolate , 
which is made by evaporating a mixture of caustic - 
soda and carbolic acid to dryness. 


ame coe Fee ms 


Tannic Acid. . | Dissolving out from the fresh nut-galls in which it is , 
contained by ether and water. 
Gallic Acid : . | Dissolving it out from fermented nut-galls by hot water. 





Hydrobromic acid, although volatile, is not unfrequently 
prepared without distillation. McLean Hamilton and Milner 
Fothergill’s plan is to dissolve 84} grs. of potassium bromide in 
a fluid ounce of water, and add 99 grs. of tartaric acid to it. 
After standing at a low temperature for twelve hours, acid 
tartrate of potassium crystallises out, and leaves a solution con- 
taining about 10 per cent. of real hydrobromic acid. 

GENERAL Action oF Acips.—They have an affinity for electro- 
positive or basic substances, and combine with them when they 
come in contact. Stronger acids drive out weaker ones from 
their combination with bases, setting them free; but are them- 
selves sometimes driven out by weaker ones if these form an 
insoluble combination. 

When they come in contact with the tissues they produce 
changes in a twofold manner; (1) by forming new compounds 
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(2) by destroying others previously existing. The different acids 
possess different affinities, and the actions they exert vary with 
the acid and with the degree of its concentration, weak acids 
having their affinities easily satisfied. All the tissues of the 
body are alkaline, and the first effect of acids will be to neutralise 
the alkali, and if albumin be dissolved in it to precipitate it. If 
sufficient acid be present, they all, with the exception of nitric 
acid, again redissolve it. Acids unite with albumin in different 
proportions, forming acid-albumin. When mixed with blood 
they not only precipitate albuminous substances, but decompose 
hemoglobin, forming a substance which holds oxygen with more 
tenacity than hemoglobin. They coagulate myosin and produce 
instantaneous rigidity in muscles. Sulphuric and phosphoric 
acids have, besides their chemical affinities, a strong attraction 
for water, and completely decompose the tissues to which they 
are applied, so that they are most powerful escharotics. Nitric 
acid does not readily redissolve the albumin precipitated by it, 
and thus forms a barrier to its own action, so that it does not 
penetrate so deeply as sulphuric acid. 

Round the tissue killed by acids inflammation ensues, and 
an eschar is separated. When their action is less intense 
they cause inflammation of the surface of the dermis, and pro- 
duce vesication. Still less concentrated, they precipitate 
albumin from its solutions in the tissues, act as irritants, and 
cause contraction of the blood-vessels. This effect is removec 
by the alkalinity of the blood, and the irritation may he onl*~ 
sufficient to cause a temporary congestion subsequent to the 
contraction. Then the acids act only as rubefacients. As such 
they are used in the form of baths. 

In the mouth they cause a peculiar taste, and a feeling of 
roughness in the teeth. They cause an increased flow of saliva 
from the parotid, and of the thin saliva which the submaxillary 
secretes when the chorda tympani is irritated, but have no effect 
on the sympathetic saliva. They are therefore given to allay 
thirst in fever, the increased secretion of saliva which they pro- 
voke keeping the fauces moist (p. 357). 

Acids stimulate the secretion of the alkaline saliva and intes- 
tinal juice, and excite the expulsion of bile from the gall-bladder. 
They are supposed generally to stimulate those glands whore 
secretions are alkaline. On the other hand alkalis stimulate 
the secretion of gastric juice, which is acid; and they are suy- 
posed to stimulate in general those glands whose secretion is 
acid. Professor Ringer supposes that the converse is also the 
case, and that acids and alkalis severally hinder the secrctions 
of a like character. This supposition may be correct, and no 
doubt when an acid is present—e.g. in the stomach—it will 
neutralise any alkali which may be taken, and either retard its 
stimulant action on the gland or prevent it altogether, according 
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to the relative quantities of acid present and of alkali employed. 
The presence of much alkali will also hinder the action of an 
acid stimulus in the same manner, but whether acids and alkalis 
have any further effect in hindering secretion than that just 
mentioned is uncertain. 

Acids are partly neutralised by the saliva, and partly act as 
astringents on the mouth and fauces. They are thus used in 
congestion of the throat. As they corrode the teeth, they are 
generally given through a glass tube or quill, and the teeth 
should be rubbed with chalk afterwards. 

Digestion in the stomach is accomplished by the action of 
pepsin along with dilute hydrochloric acid (°2 per cent. in man). 
This ferment only acts in presence of free acid; but the amount 
of acid necessary is different in different animals, being greatest 
in the carnivora (‘3 per cent. HCl in the dog) and least in the 
herbivora. Pepsin seems able to go on dissolving fibrin almost 
without a limit, but fresh acid must always be added. If the 
secretion is deficient, digestion goes on slowly and fermentation 
of the food takes place, causing the formation of other acids and 
liberation of gases. 

The secretion of gastric juice may be stimulated by alkalis 
given just before meals; but if the stomach is so much out of 
order as not to respond to the stimulus, hydrochloric or phos- 
phoric acid may be given after meals, alone, or with pepsin. In 
febrile conditions there is a deficiency of free acid in the stomach, 
although pepsin is present in plenty. In chronic gastric catarrh, 
especially when accompanied by dilatation, the free acid is greatly 
diminished, and in carcinoma of the stomach it would seem to 
be wanting in the great majority of cases. In such conditions, 
therefore, the administration of diluted hydrochloric acid is 
indicated. 

For acid eructations and heartburn depending on excessive 
acidity of the gastric juice, acids should be given before meals 
(Ringer). 

Some persons are troubled by eructations of sulphuretted 
hydrogen with a taste of rotten eggs. These persons have gene- 
rally oxalic acid in the urine, and frequently suffer from depres- 
sion of spirits. Such patients are benefited by acids, especially 
nitro-hydrochloric acid. Persons who suffer from dyspepsia and 
depression of spirits with oxaluria are also benefited by mineral 
acids, even when no sulphuretted hydrogen is present in the 
intestines. 

When the use of acids is long continued they lessen the 
secretion of gastric juice, and produce a catarrhal condition of 
the mucous membrane of the stomach. They should therefore 
not be given for more than a week or two at a time. They 

should then be left off for a short time, or alternated with alkalis. 
Constant use of acid wines has a similar tendency to produce 
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catarrh. Vinegar is sometimes drunk in order to lessen obesity 
or even plumpness. It has this effect by inducing gastro-intes- 
tinal catarrh, but sometimes the derangement of the digestion 
occasioned by it has been so great as to cause death. 

Acids stimulate the expulsion of bile from the gall-bladder, 
and the secretion of intestinal juice. As they will be rapidly 
neutralised by the bile and pancreatic juice, and absorbed in the 
duodenum, they can hardly reach the lower and middle parts of 
the alimentary canal as acids. Their action in relieving diarrhea 
is difficult to explain. 

When absorbed from the intestine they must pass through 
the liver before they can reach the general circulation (p. 899 et 
seq.). It is probable that during their passage through the portal 
system they alter the processes of tissue-change which go on in 
the liver, and check the formation of urea. The reason for this 
supposition is that acids are excreted in the urine chiefly in the 
form of ammoniacal salts. In the normal condition ammonia is 
readily converted into urea in the organism, and when given 
internally it appears in the urine in the form of urea, and not of 
ammoniacal salts. The appearance of these salts in the urine 
after the administration of acids shows that the normal process 
of conversion into urea has been diminished. Possibly it is to 
such alterations in the tissue-change in the liver that the so- 
called tonic action of acids is due (p. 410), as well as the marked 
benefit obtained in hepatic disorders from the administration of 
nitric and nitro-hydrochloric acids. Although acids appear 
in the urine in combination with ammonia and other bases, 
yet their free administration increases the acidity of the urine. 
They are therefore used to prevent the deposits of phosphatic 
calculi which are apt to occur in alkaline urine. 

Poisonine By Acips.—The symptoms of poisoning by acids, 
and the antidotes to be employed, have already been described 
(pp. 895, 897, and 486). In cases of acute poisoning where 
death has not occurred too quickly, much albumen, hematin, 
and indican have appeared in the urine, and fatty degenera- 
tion of the liver, muscles, and kidneys has been found. In the 
kidneys the cloudy swelling and fatty degeneration of the cells 
were accompanied by evidences of inflammation in the connective 
tissue also, as it exhibited proliferation of nuclei, especially along 
the course of the vessels. 


Acidum Sulphuricum, B. and U.S.P. Scirnuric Acip.— 
It contains 96-8 per cent. of H,SO, (98) and corresponds to 79 
per cent. of anhydrous sulphuric acid, SO, (80). 

Properties.—A colourless, oily-looking, heavy liquid. Sp. gr. 
1843; no smell, but intensely acid taste. It blackens and cor- 
rodes most organic substances. It has a great affinity for water, 
and when mixed with it evolves much heat. When diluted it 
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gives a copious white precipitate of barium sulphate 
with chloride of barium, insoluble in nitric or in hydrochloric 
acid. 


PREPARATION.— Vide p. 565. 

Impurities.—Lead derived from the leaden chambers in which it is pre- 
pores ; nitric acid from the nitrous fumes; arsenic from unpure sulphur 

eing used and the arsenious fumes passing over with the sulphurous acid; 
and water from imperfect concentration or fraudulent addition. 

TEests.—Not unfrequently it contains so much lead in the form of sulphate 
that when diluted with water it deposits a white precipitate, the sulphate 
being soluble in the strong but not in the weak ae A It should not do this, 
and when evaporated in a platinum dish it should leave little or no residue 
(no lead, arsenic, or saline impurities). When a solution of sulphate of iron 
is carefully poured over its surface there is no purple colour developed where 
the two liquids unite (no nitric acid). Diluted with six times its volume of 
distilled water it gives no precipitate with sulphuretted hydrogen (no arsenic 
or lead). The absence of water is ascertained by the sp. gr. not being be- 


low 1°840, and by the volumetric estimation of its neutralising power with 
solution of soda. 


OrriciniL PREPARATIONS. 
B.P. T.8.F. 


Acidum Sulphuricum Aromaticum. Acidum Sulphuricum Aromaticum. 
”” 9 Dilutum. PP - Dilutum. 
Infusum Roses Acidum. 


Acidum Sulphuricum Aromaticum, B. and U.8S.P. Aromatic SULPHURIC 
Acip. Is sulphuric acid diluted with alcohol and flavoured with cinnamon and 
ginger. About 1 in 13 B.P., and 1 in 10 U.S.P. by measune. 

Infusum Cinchone Acidum contains aromatic sulphuric acid 1 part in 80. 

Acidum Sulphuricum Dilutum, B. and U.S.P. Dintutre Sciputric ACID. 


Is the strong acid diluted with 11 parts B.P., 164 parts U.S.P., of water by measure ; 
1 in 10 by weight U.S.P. 


DosEs.— Of either aromatic or dilute sulphuric acid 5-30 min. 
freely diluted. 

IncomMPATIBLES.— Preparations of lead. 

Action.—It is a most powerful caustic, and quickly chars 
and destroys the parts it touches. When mixed with charcoal 
paste it is used as a caustic in cancer, and with lard in obstinate 
skin-diseases. When swallowed, as it not unfrequently is in 
manufacturing districts, it produces symptoms of irritant poison- 
ing (p. 895). The antidotes are alkalis, soap, oil, whiting, milk, 
plaster from the wall, or magnesia. 

Usrs.—lInternally it is used, after free dilution, to quench 
thirst in fever, to prevent absorption of lead from the stomach 
in painters and colour-grinders, to check diarrhea, especially in 
phthisis, to arrest hemoptysis and other hemorrhages, and to 
lessen night-sweats and mucous discharges. 


Acidum Sulphurosum, B. and U.S.P. Svipsurovs Acip.— 
Sulphurous acid gas (SO,; 64) dissolved in water and consti- 
tuting 9°2 per cent. of the solution. 

Prorerties.—A colourless liquid with a strong sulphurous 
odour. 


PREPARATION.— Vide p. 567, 2H,SO, + C =CO, + 280, + 2H,0. 
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Reactions.— Unlike sulphuric acid, it gives no precipitate with chloride 
of barium, but if chlorine be added to it, it becomes converted into sulphuric 
acid, and then gives a precipitate, SO, + 2H,0 + Cl, = H,SO, + 2HCl. 

Impunriries.—Sulphuric acid, solid impurities, too little sulphurous acid. 

Trst.—It should give no precipitate, or only a slight one, with chloride of 
barium (little or no sulphuric acid); but very few specimens answer either 
to this test or to the officinal volumetric test, on account of the liability of the 
acid to decompose. It should leave no residue on evaporation. Its strength 
is determined by its sp. gr. 104, and the volumetric test. 


Dosr.—4-1 fluid drachm diluted with water. 

Action.—It is a powerful deoxidising agent. It is extremely 
destructive to plant life, and so may destroy disease-germs. 

Usres.—Gaseous sulphurous acid is used to disinfect rooms. 
The room should be closely shut up, and a brazier with charcoal 
placed in it. On this sulphur is thrown, and the fumes are 
allowed to permeate the room for several hours. Care must be 
taken that the brazier is so placed that there is no danger of 
anything in the room catching fire. A solution mixed with 
glycerine may be applied in skin-diseases depending on parasitic 
fungi. It is very useful in cases of vomiting, especially when 
the vomited matters have a frothy or yeasty appearance due to 
the presence of sarcine and to the occurrence. of fermentation 
in the stomach. Applied as spray it sometimes gives relief in 
laryngeal phthisis. 


Acidum Hydrochloricum, B. and U.S.P. HyprocHtoric 
or Muriatic Acip.—Hydrochloric acid gas (HC]; 36-4) dissolved 
in water, and forming 31°8 B.P., 31:9 U.S.P., per cent. by weight 
of the solution. 

Properties.—A nearly colourless liquid, sp. gr. 1:16. It 
emits white vapours having a pungent odour, and has a strongly 
acid taste. 


PREPARATION.—By warming chloride of sodium with sulphuric acid, 
washing the evolved HCl, and conducting it into cold water by which it 
is absorbed. Excess of sulphuric acid is employed if glass vessels are used 
in the preparation either of this or of nitric acid, as the bisulphate of potas- 
sium left behind is more soluble than the neutral sulphate, and thus the 
vessels are more easily cleaned. NaCl+H,SO, = NaHSO,+ HCl. 

ReEacTion.—It gives with nitrate of silvera curdy white precipitate soluble 
in excess of ammonia, insoluble in nitric acid. 

Impurities.—Salts; sulphuric acid, with its impurities lead and arsenic; 
chloride of sodium or chlorine; sulphurous acid formed from sulphuric by 
eens substances; iron from the apparatus in which it is made commer- 
cially, 

Arsenic is of importance as an impurity because hydrochloric acid is 
sometimes used in testing for arsenic by the formation of arseniuretted 
hydrogen. When testing for arsenic in cases of suspected poisoning both the 
acid and the zinc must be tested first, in order to ascertuin their purity before 
the suspected substance is added. 

_ Tests.—When diluted with four times its volume of distilled water it 
gives no precipitate with solution of chloride of barium (absence of sulphurie 
acid), or with sulphuretted hydrogen (absence of lend or arsenic), and does 
mot tarnish or alter the colour of bright copper foil when boiled with it 
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(absence of arsenic). When diluted with five volumes of water it should not 
liberate iodine from iodide of potassium (absence of chlorine); and when 
1 c.c. is diluted to 10 c.c. with water and supersaturated with ammonia, the 
addition of two drops of ammonium sulphide causes no black colour (absence 
ofiron). Ifa fluid drachm of it mixed with half an ounce of distilled water: 
be put into a small flask with a few pieces of granulated zinc, and while the 
effervescence continues a slip of bibulous paper wetted with solution of sub- 
acctate of lead, B.P., or nitrate of silver, U.S.P., be suspended in the upper 

art of the flask above the liquid for about five minutes, the paper will not 
becceis discoloured (absence of sulphurous or arsenious acid, 80,+6H = 
H,8 +2H,0). When evaporated it leaves no residue (no sodium chloride or 
other fixed impurity). 


PREPARATIONS CONTAINING Free Hyprocsuoric Acrp. 


B.P. DOSE. 
Acidum Hydrochloricum Dilutum (acid 8, diluted 
with water up to 264 by measure) ..........sccseseceeevees 10-30 m. 
Acidum Nitro-hydrochloricum Dilutum ..............cseees, 10-30 m. 
Liquor Antimoniil Chloridi .........cccccccss cose eeeseeeeeeeeees 
»» Arsenici Hydrochloricus ......... ccccccecseeeseeeeees 
» Morphingw Hydrochloratis .............ccceesseeeeees 
U.8.P. 
Acidum Hydrochloricum Dilutum (acid 6, water 18 by 
weight ; 5) and 14 by measure) ..........60...cseeesceweee 10-30 m. 
Acidum Nitro-bydrochloricum ...........cccscesesesesesceeees 
. re bs  DUUEUM: 6. cietesdnsckeweue ss 10-30 m. 


Action aND Uses.—It produces symptoms of poisoning like 
those of sulphuric acid. The stains which it leaves upon the 
mucous membrane are white. It is rarely used externally. It 
may be employed to quench thirst in fevers, and to lessen phos- 
phatic deposits in the urine; it is sometimes useful in cases of 
sore-throat. As it is the acid of the gastric juice, it may be 
given after meals in cases of indigestion, where we suspect 
deficiency of acid (p. 568), and to aid the digestion of food, as well 
as to relieve thirst in febrile conditions (pp. 860 and 569). 


Acidum Hydrobromicum Dilutum, B. and U.S.P. Diwurep. 
Hyprospromic Acip.—A hquid composed of 10 per cent. of real 
or gaseous hydrobromic acid (HBr ; 80°8) and 90 of water. 

Cuaracters.—A clear, colourless liquid, odourless, having a 
strongly acid taste and an acid reaction. Sp. gr. 1077. By 
heat it is completely volatilised. 

Rractions.—On adding chlorine or nitric acid to diluted hydrobromic acid, 
bromine is liberated, which is soluble in chloroform or in disulphide of carbon, 
Lnparting to these liquids a yellow colour. Test solution of nitrate of silver 
causes a white precipitate, insoluble in nitric acid and in water of ammonia, 
and sparingly soluble in stronger water of an:monia. 

Tests.-—On being kept for some time, the acid should not become coloured. 
Test-solution of chloride of barium should not produce a turbidity or precipitate 
(sulphuric acid). 


Dosr.—-15 to 50 min. B.P. Two fluid drachms contain 12 
grains of bromine, which are equal to about 18 grains of bromide 
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of potassium (United States Dispensatory). It may be given in 
syrup. 
fs rae anp UsEs.—It appears to act as a sedative to the 
nervous system, diminishing reflex action and lessening tendency 
to spasm, in the same way as bromide of potassium, but differ- 
ing from it in not producing the feeling of depression frequently 
caused by potassium bromide. 
It has been employed in epilepsy, and to relieve nervousness. 
It is useful in headache and singing in the ears, either idio- 
pathic or due to the administration of quinine or of iron. It is 
used also to remove the bad effects of excess in tea or alcohol, 
and to quiet palpitation. 


Syrupus Acidi Hydriodici, U.S.P. Syrup or Hypriopic 
Acip.—A liquid containing 1 per cent. of pure hydriodic acid 
(H1; 127°6), sugar, and spirit of orange. 

CHaracTers.—A transparent, colourless, or not more than 
straw-coloured, liquid, odourless, and having a sweet acidulous 
taste. Sp. gr. 1-800. 


Trests.—If bisulphide of carbon be poured into a small portion of the syrup 
and a little chlorine water added, the disulphide will separate with a violet 
colour in shaking. Gelatinised starch should not give to the syrup more 
than a faint bluish tinge; and the precipitate by silver nitrate ought to be 
insoluble in ammonia. 31°9 grammes of the syrup require, for complete pre- 
cipitation, 25 cubic centimetres of the standard solution of nitrate of silver. 


Dost.—1 to 4 fluid drachms. 

AcTion axp Usres.—Hydriodic acid may be given in asthma 
and bronchitis instead of iodide of potassium, to which its action 
is similar (p. 560). 


Acidum Nitricum, B. and U.S.P. Nitric Acip. HNO,; 
63.—An acid prepared from nitrate of potassium or nitrate of 
sodium by distillation with sulphuric acid and water, and con- 
taining 70 per cent. B.P., or 69:4 U.S.P., by weight of nitric 
acid, HNO,, corresponding to 60 per cent. of anhydrous nitric 
acid, N,O,. 

CuaractEers.—A colourless liquid, having a specific gravity 
of 1:42. Boiling-point, 250° F. When exposed to the air it 
emits an acrid, corrosive vapour. 


Reacrions.—If it be poured over copper-filings, dense, red vapours are 
immediately formed ; but if the acid be mixed with an equal volume of water, 
and then added to the copper, it gives off a colourless gas, which acquires an 
crange-red colour as 1t mixes with the air, and which, if it be introduced into 
& solution of sulphate of iron, communicates to it a dark purple or brown 
colour, due either to solution of N,O, in the sulphate or combination with it. 
If submitted to digfillation the product continues uniform throughout the 
process. 

Impuritizs.—Weaker or stronger acid, sulphuric or hydrochloric acids. 

~4, impurities. 
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Trests.—It leaves no residue when evaporated to dryness (no fixed im- 
purities, as iron, lead, &e.). Diluted with six times its volume of distilled 
water it gives no precipitate with chloride of barium or nitrate of silver (ab- 
sence of sulphuric or hydrochloric acids). 


PREPARATIONS CONTAINING FREE Nitric Acrps. 


B.P. DOSE. U.8.P. 

Acidam MWitricum Dilutum Acidum Nitricum Dilutum (acid 1, 
(acid 1, with about 4 of water water 6 by weight; 14, and 12} by 
bY MEABUTE) .........ceeeeecererees 10-30 m. measure). 

Acidum  Nitro-hydrochloricum Acidum Nitrohydrochloricum. 

Dy ttiiss osadivescivacdedatesveves ss 3 - Dilutum. 

Liquor Ferri Pernitratis .......... 


» Hydrargyri Nitratis Acidus 
Unguentum Hydrargyri Nitratis 


Action.—It is an exceedingly powerful caustic, and destroys 
the tissues, but, unlike sulphuric acid, it forms, to some extent, 
a barrier to its own action by coagulating the albumin with 
which it meets. When swallowed, it may not only produce the 
symptoms of irritant poisoning already described (p. 395), but 
the vapour, getting into the larynx, may cause spasm of the glottis, 
and death from suffocation, or may produce intense bronchitis. 

Uses.—Nitric acid is applied externally to destroy chancres, 
warty growths, and hemorrhoids; to the surface of phagedenic 
ulcers ; and to bites of snakes or rabid dogs, in order to destroy 
the virus and prevent its absorption. Internally the dilute acid 
is used to quench thirst in febrile conditions, like other dilute 
acids, and it is useful in cases of dyspepsia. It is supposed 
to have an action upon the liver, and certainly appears to be of 
use in cases of so-called biliousness. When absorbed it has an 
astringent action, and is exceedingly serviceable in diminishing 
the secretion from the lungs in bronchitis and in the sub-acute 
exacerbations of phthisis. Itis also employed in cases of syphilis 
occurring in debilitated subjects, where mercurials are not well 
borne. It diminishes the phosphatic deposits in the urine, and, 
in a dilute condition, has been injected into the bladder in order 
to dissolve calculi already formed. 


U.S.P. Acidum Nitrohydrochloricum. NirrouypRocHLoric 
AcID. 


Cuaracters.—A golden yellow, fuming, and very corrosive 
liquid, having a strong odour of chlorine and a strongly acid re- 
action. By heatit is wholly volatilised. It readily dissolves gold 
leaf, and a drop added to a test solution of iodide of potassium 
liberates iodine abundantly. 

PREPARATION.—By mixing nitric acid (4) with hydrochloric acid (15 parts), 
and, when effervescence has ceased, preserving it in glags-stoppered bottles, 
which should not be more than half-tilled and kept in a cool place. 


Acidum Nitrohydrochloricum Dilutum, B. and U.S.P. 
Ditute NirrouypRocuLoric Acip.—It contains free chlorine, 
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hydrochloric, nitric, and nitrous acids and other compounds,. 


dissolved in water. 

PREPARATION.—By mixing nitric acid 8, hydrochloric 4, water 25, by 
measure, and allowing it to stand for 14 days before it is used, B.P. By dilut- 
ing nitrohydrochloric acid (1) with water (26 parts by weight, U.S.P.). The 
proportions of the components U.S.P. are, by measure, nitric acid 8, hydro- 
chloric acid 184, water 80. 


Dose.—5 to 20 minims. 

Use.—This, like nitric acid, is supposed to have a special 
action upon the liver. It is sometimes used, in the form of baths 
or compresses, in hepatic disorders, and is frequently given in 





Fre. 165.—Efhowing the position of the frontal headaches reieved by acidsand alkalis in the absence 
of constipation. The lower is relieved by acida, the upper by alkalis before meals, The Jower 
one also indicates the occasional position of headache caused by straining the ¢e) es. 

cases of dyspepsia, biliousness, and jaundice. When given before 
meals it seems to check acidity in the stomach, and it is verv 
useful in removing headache situated in the forehead, just above 
the eyebrows, and unaccompanied by constipation (Fig. 165). If 
the ordinary diluted acid fails, a few drops of the strong aci«l 
diluted with water at the time it is taken may succeed, and if 
this fails a mixture evolving oxides of nitrogen and oxides of 
chlorine may prove successful.’ 


Acidum Aceticum, B.and U.S.P. Acetic Actp. HC,H,0O; 
60.—An acid liquid prepared from wood by destructive distilla- 
tion and subsequent purification. 100 parts by weight contain 
38 B.P., 86 U.8.P., parts of acetic acid HC,H,O,; 60 corre- 
sponding to 28 parts of anhydrous acetic acid, C,H,0,. 

Cuaracters.—A colourless liquid having a strong acid reaction 


ae a RI senate 


' Such a mixture is: 
R Solutionis Sodii Nitritis (1 in 4). 
Sol. Potassii Chloratis (1 in 4), ea Fj. 
Misce. 
R Acidi Hydrochlorici Diluti. 
Aqua, aa 3ij. 
One teaspoonful of each mixture to be added to a wincg!assful of water and takcn 
after meals.— Cook, Practitioner, vol. xxvii. p. 828. 
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and a pungent odour. Specific gravity 1-044 B.P., 1048 U.8.P., 
at 15° C. 


Impunrities.—Lime, lead, copper, tin, sulphuric and hydrochloric acids, 
and sulphurous acid due to the action of organic matter on the sulphuric 
acid. 

Trsts.—It leaves no residue when evaporated (no lime, &c.), and gives 
no precipitate with sulphuretted hydrogen (no metals), chloride of barium 
(absence of sulphuric acid), or nitrate of silver (absence of hydrochloric 
acid). Ifa fluid drachm of it mixed with half an ounce of distilled water 
and half a drachm of pure hydrochloric acid be put into a small flask with a 
few pieces of granulated zinc, and while the effervescence continues a slip of 
bibulous paper wetted with solution of subacetate of lead be suspended in the 
upper part of the flask above the liquid for about five minutes, the paper will 
not become discoloured (absence of sulphuric acid, 50, +6H =H,5 + 2H,0). 


PREPARATIONS CONTAINING FREE Acetic ACID, 


3B.P. STRENGTH. DOSE. 
Acetum............. oesseeeee--4°6 per cent. anhydrous aeetic acid...1 fl. dr. to 1 fi. oz. 
‘3 Cantharidis..........cscccceees ‘ 
ij BCH ® iciasiiexctentdoent Sdsewes 15 to 40 min. 
Acidum Aceticum Glaciale...... 84 per cent. anhydrous acid. 
“ Aceticum ........ Meecuseeens 28 ww» ms ee 
a a Dilutum...... f BG ve as ‘ » 1 fi.dr.to 1 fl. oz. 
Extracium Colchici Acetum .......... 
Linimentum Terebinthine Aceti- 
eumt (p.' 616) s.scicseseee <vscveseces 1 volume acetic acid in 3. 
Liquor Epispasticus .. ... 0.0 ....... 1 volume acetic acid in 5. 
Mistura Creasoti ............ wieGeievers 
Oxymiel 2 oiesitiicceowsiass snciswensaies : 1 to 2 fl. dr. 
»  scillw....... Seuuns Oiigannesens ; 1 tol fl. dr. 
SYFUPUS. jg doses wa sasee neh veeweeeons + tol fi. dr. 
Tinctura Ferri Acetatis ........... weies 5 to 30 min. 
U.8.P. DOSE. 
Acetum Lobelim...........cccceeesenseeees 30 min. to 1 fl. dr. (2 to 4 gm.) 
‘3 ODE Jeseteuiacieestoovcctebuaawes 4 to 15 min. (0°25 to lee.) 
“ Sanguinari® .............. 6. 15 to 30 min. (1 to 2 gm ) 
as emetic, 3 to 4 fl. dr. (12 to 16 gm.) 
i DCILND? “si naicabeleuaws aeeswanet 15 min. to 1 fi. dr. (1 to £ gin.) 
Acidum Aceticum .........ccccccseaseeees 
os ee dilutum ........... - 
- * glaciale ............ 
Extractum Colchici Radicis ......... 1 to 2 gr. (0°03 to 0°12 ¢m.) 
Syrupus Scillw .......... esse eeee ences 15 min. to 1 dr. (1 to 4 c.c.) 


Tincture Ferri Acetatis ...............15 min. to 1 dr. (1 to 4 cc.) 


Acidum Aceticum Dilutum, B. and UV.S.P. Dinvtrev Acetic Acip.— 
Acetic acid, 1 part diluted with water 7 parts, B.P., or acid 17, water 83, U.S.P. 

Psrorertizs, Impuntties.—The same as of acetic acid, except so far as they are 
affected by its dilution. 

Dosz.—1 to 2 fluid drachms. 


PREPARATIONS IN wHicH Diivutep Acetic Arip Is USED. 
B.P, 
Acetum Scilla, Liquor Morphine Acctatis. 


Acidum Aceticum Glaciale, B. and U.S.P.—G actin Acetic 
Acip, HC,H,0, ; 60." Concentrated acetic acid, corresponding to 
at least 84 per cent. of anhydrous acid, C,H,0,,B.P. Nearly or 
quite absolute acetic acid, U.S.P. 

CHARACTERS AND Reacrions.—It crystallises when cooled to 

PP 


578 INORGANIC MATERIA MEDICA. [sEOT. III. 


34° F., and remains crystalline until the temperature rises to 
above 48° F’. Specific gravity 1-065 to 1-066, and this is increased 
by adding ten per cent. of water. At the mean temperature of the 
air it is a colourless hquid, with a pungent acetous odour, B.P. 

At or below 15° C. (59° F.) a crystalline solid; at a higher 
temperature, a colourless liquid. When liquefied and as near as 
possible to 15° C. (59° F.) it has the sp. gr. 1:056-1-058. Its 
properties are similar to those of acetic acid, and it is similarly 
affected by reagents. U.S.P. 


PREPARATIONS IN wHicH GuactaL AceT1o AcrD IS USED. 


B.P. 
Acetum Cantharidis. Mistura Creasoti, 
Linimentum Terebinthing Aceticum (p. 516). 


B.P. Acetum. Vinecar.—An acid liquid, prepared from 
malt and unmalted grain by the acetous fermentation. 
CuaracTrers.—A liquid of a brown colour and peculiar odour. 


Impurities.—A little sulphuric acid added to it is said to make it keep 
better. Too much may be fraudulently added in order to increase its acidity. 
Lead from the vessels in which it 1s kept. 

Tests.—If ten minims of solution of chloride of barium be added to a 
fluid ounce of the vinegar, and the precipitate, if any, be separated by filtra- 
tion, a further addition of the test will give no precipitate (limit of sulphuric 
acid). Sulphuretted hydrogen causes no change of colour (absence of lead). 


Dosre.—1 to 2 fluid drachms. 


PREPARATION IN WHICH VINEGAR 18 USED. 
Emplastrum Saponis Fuscum. 


Action and Uses.—When applied externally to the skin, 
glacial acetic acid causes the formation of a large bleb. It is used 
to destroy warts and corns, and is sometimes employed as a 
vesicant in cases of kidney-disease, where danger is apprehended 
from the use of cantharides. When the vapour of it is sniffed 
up the nose, it causes reflex contraction of the blood-vessels, and 
raises the blood-pressure. It is therefore useful in lessening 
drowsiness and preventing syncope, or arousing patients from it 
(pp. 194 and 265). 

Dilute acetic acid is applied to the skin in cases of headache, 
and is used to sponge the surface and check perspiration when 
too profuse. It checks bleeding, and may be used to stop oozing 
from leech-bites, or to wash out the mouth after the extraction 
of a tooth, and, when sniffed up the nose, sometimes arrests 
epistaxis. It is occasionally employed in the form of an enema 
to destroy ascarides. 

When applied either alone or mixed with proof spirit on a 
napkin to the vulva it is sometimes very useful in checking 
menorrhagia (vide p. 851). 


Acidum Phosphoricum Concentratum, B.P., Acidum 
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Phosphoricum, U.S.P. PxHosrgorrc Acrp.—Phosphoric acid, 
H,PO,, with 83°7 per cent. of water, B.P. A liquid composed of 
50 per cent. of ortho-phosphoric acid (H,;PO,; 98) and 50 per 
cent. of water, U.S.P. 

CuaracTers.—A colourless syrupy liquid, without odour, and 
of a strongly acid taste and reaction, sp. gr. 1-347. When heated 
it loses water, and when a temperature of about 200° C. (892° F.) 
has been reached, the acid is gradually converted into pyro- 
phosphoric and metaphosphoric acids, which may be volatilised 
at a red heat. 

PREPARATION.—Oxidising phosphorus by nitric acid. Vide p. 567. 
ReactTions.—When diluted, and supersaturated with ammonia, the test- 


solution of magnesium gives a white precipitate. Vide also the reactions and 
tests of acidum phosphoricum dilutum. 


PREPARATIONS CONTAINING FREE PHospHoric Aci. 
B.P. U.8.P. 


Acidum Phospboricum Dilutum. Acidum Phosphoricum Dilutum. 
Syrupus Ferri Phosphatis. 


Acidum Phosphoricum Dilutum, B. and U.S.P. Dmvrep 
PuospHoric Acip.—Concentrated phosphoric acid, 3 parts mixed 
with water up to 20 parts; forming a solution corresponding to 
10 per cent. by weight of phosphoric anhydride, P,O,, B.P. 

Phosphoric acid 20 parts with 80 of water, U.S.P. 

CuHaraoTers.—A colourless liquid, with a sour taste and 
strongly acid reaction. Specific gravity, 1-08. 

ReactTions.—With ammonio-nitrate of silver it gives a canary-yellow 
recipitate, soluble in ammonia and in diluted nitric acid. Evaporated, it 
eaves @ residue which melts at a low red heat, and upon cooling exhibits a 

glassy appearance. 

IMPURITIES.—Phosphorous acid, meta- and pyro-phosphoric acids, nitric, 
sulphuric, and hydrochloric acids, arsenic. 

Trsts.—It is not precipitated by sulphuretted hydrogen (no metals), 
chloride of barium (no sulphuric acid), nitrate of silver acidulated with nitric 
acid (no hydrochloric acid), nor by the solution of albumin (absence of meta- 
phosphoric acid which coagulates albumin). When mixed with an equal 
volume of pure sulphuric acid, and then introduced into solution of sulphate 
of iron, it does not communicate to it a dark colour (absence of nitric acid). 
Mixed with an equal volume of solution of perchloride of mercury and heated, 
no precipitate is formed (no pyro-phosphates). Its strength is estimated 
gravimetrically by ascertaining the increase in weight which occurs in oxide 
-of lead when phosphoric acid 1s poured on it, evaporated and ignited. 


Dose.—10-80 minims. 

Usrs.—Phosphoric acid may be used to allay thirst, like 
other dilute acids, in febrile states, and in diabetes. It may be 
given in larger doses than other mineral acids without deranging 
digestion, and is therefore to be preferred to them in cases where 
it requires to be given for a length of time, as in diabetes and 
alkalinity of the urine. It is said to be useful in scrofula, and 
to diminish the growth of bony tumours. 


PP2 
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Acidum Tartaricum, B. and U.S.P. Tarrario Aor. 
H,C,H,O,; 150.—A crystalline acid prepared from the acid 
tartrate of potassium. 

CHaracTERS.—In colourless crystals, the primary form of 
which is the oblique rhombic prism. It has a strongly acid taste, 
and is readily soluble in water and in rectified spirit. When to. 
either solution, not too much diluted, a little acetate of potassium 
is added, a white crystalline precipitate is formed. 


27 grains bicarbonate of potassium. 
20 grains neutralise 122 __,, = sodium. 
154 ,, carbonate of ammonium. 


PREPARATION.— Vide p. 566. 

ImpuniTies.— Lead, copper, and iron from the vessels in which it is pre- 
pared ; calcium, or acid tartrate of potassium, from the substances used in its 
preparation ; racemic and oxalic acids. 

ESTs.—An aqueous solution of the acid is not affected by sulphuretted 
hydrogen (absence of metals), and gives no precipitate with the solution of 
sulphate of calcium (no racemic or oxalic acids), or of oxalate of ammonium 
(no calcium). It leaves no residue, or only a mere trace, when burned with 
free access of air (no acid tartrate of potassium). 

Dost.—10 to 80 grains. 

Action anp Uses.—Used for cooling drinks. 


Acidum Citricum, B. and U.S.P.  Cirric Aci. 
H,C,H,0,.H,O; 210.—A crystalline acid prepared from lemon- 
juice, or from the juice of the fruit of the lime, Citrus Berqamia. 

CaaracTEers.—In colourless crystals, of which the right rhom- 
bic prism is the primary form ; very soluble in water, less soluble 
in rectified spirit, and insoluble in pure ether. The crystals 
dissolve in three-fourths of their weight of cold, and in half their 
weight of boiling water. The diluted aqueous solution has an 
agreeable acid taste. When the solution is made by dissolving 
thirty-four grains of the acid in one ounce of water, it resembles 
lemon-juice in strength and in the nature of its aaid properties, 
and, like lemon-juice, it undergoes decomposition and becomes 
mouldy by keeping. 

The quantity contained in } fl. oz. of this solution, viz. :— 

25 grains bicarbonate of potassium. 
17 grains neutralises;20 _,, 4 sodium. 
15,4, carbonate of ammonium. 


PREPARATION.— Vide p. 566. 

Iupurities.—Lead and copper from the vessels in which it is prepared, 
calcium used in its preparation, tartaric acid, which is cheaper, and is apt to 
be mixed with or substituted for it, sulphuric acid or sulphates, oxalic acid. 

Tests.—The aqueous solution is not darkened by sulphuretted hydrogen 
(absence of metals), gives no precipitate when added in excess to solution of 
acetate of potassium (no tartaric acid), or of chloride of barium (no sulphates), 
and if sparingly added to cold lime-water it does not render it turbid (no 
oxalic acid). The crystals leave no ash when burned with free access of 
air (no calcium). 


Dosz.—10 to 30 grains. 
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PREPARATIONS CONTAINING Free Crrric Aci. 


BP. U.8.P. 
Succus Limonis. Syrupus Acidi Citrici, 
Syrupus Limonis. »  Limonis. 


Vinum Quinine. 
U.S.P. Syrupus Acidi Citrict. Syrup or Crrric Acip.—Citric 
‘acid 8, water 8, spirit of lemon 4, syrup 980. 


Action AND Uses.—Citric acid, from the agreeable taste of its 
solution in water, is used for drinking in fever to allay thirst, 
either alone or with alkaline bicarbonates as effervescing drinks. 
It is also used in scurvy, as it is supposed by some to be the in- 
gredient to which lemon-juice owes its curative properties in that 
disease. 


B.P. Oxalic Acid, Purified. H,C,0,.2H,O; 126. 

Dissolve 1 pound of commercial oxalic acid in 80 fluid ounces 
of boiling distilled water, filter the solution, and set it aside to 
erystallise. Pour off the liquor, and dry the crystals by exposure 
to the air on filtering paper placed on porous bricks. 

Trst.—It is entirely dissipated by a heat below 350° F. 

Usrs.—As a, test. 

Standard Solution of Oxalic Acid, B.P. and U.8.P.— 63 grammes 
dissolved in water to 1000 c.c. 


Acidum Boricum, B. and U.S.P. Boric or Boractc Act. 
H,BO, ; 62. 

Cuaracters. — Transparent, colourless, six-sided plates, 
slightly unctuous to the touch, permanent in the air, odourless, 
having a cooling, bitterish taste and a feebly acid reaction; in 
solution turning blue litmus-paper red and turmeric paper 
brown, the tint in the latter case remaining unaltered in presence 
of free hydrochloric acid. The alcoholic solution burns with a 
flame tinged with green. 

PREPARATION.— Vide p. 566. 

IMPURITIES.—Sulphates, chlorides, lead, copper, iron, &c., calcium and 
sodium salts. 

TEsts.—An aqueous solution of boric acid should not be precipitated by 
test solutions of chloride of barium, nitrate of silver with nitric acid, sulphide 
of ammonium, or oxalate of ammonium. A fragment heated on a clean 
platinum wire in a non-luminous flame should not impart to the latter a 
persistent yellow colour. 

Doszt.—5-80 grains. 

OFFicinaL PREPARATION. 
B.P. 

Unguentum Aoidi Borici.—-Boric acid 1, soft paraffin 4, hard paraffin 2. 

Action anD Usses.—From its power of turning turmeric 
brown it is used as a test for this substance in rhubarb. It has 
the power of destroying low organisms, and has therefore been 
used as an antiseptic application to wounds either in the form 
-of a solution (1 part in 20 of hot water) or of an ointment. The 
antiseptic ointment originally recommended by Lister consisted 
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of a mixture of the acid (1) with white wax (1), paraffin (2),. 
almond oil (2). This is rather hard, and a better ointment 
consists of the powdered acid (8), paraffin (5) and vaseline (10). 
The relative proportions of these may be varied according to the 
temperature, more or less paraffin being added according as the 
temperature is high or low. Boric acid lint is a useful antiseptic 
dressing for small wounds and ulcers; and as an antiseptic hot 
fomentation in small abscesses, whitlows, &c. The powdered acid, 
mixed with starch, forms a useful dusting powder for infants, and 
lessens the foetor of perspiration. When given internally it is said 
to be occasionally useful in cases of vomiting in somewhat the same 
way as sulphurous acid, and it has also been given along with 
ether in septic diseases. Boro-glyceride, discovered and patented 
by Barff, is made by heating 92 parts of glycerine with 62 of 
boric acid. A solution of 1 in 40 of water is recommended as a 
powerful antiseptic. It is used to preserve food, and as a lotion 
for the treatment of wounds and in purulent ophthalmia.! 


Acidum Chromicum, B. and U.S.P. Cxrosic Aci, CrO, ; 
100°4. It is an anhydride (not a true acid). 

CHARACTERS.—Small, crimson, needle-shaped or columnar 
crystals, deliquescent, odourless, having a caustic effect upon the 
skin and other animal tissues, and an acid reaction. Very soluble 
in water, forming an orange-red solution. Brought in contact 
with alcohol, mutual decomposition takes place. When heated 
to about 190° C. (874° F.) chromic acid melts and at 250° C. 
(482° F.) it is mostly decomposed, with the formation of dark 
green chromic oxide and the evolution of oxygen. On contact, 
trituration, or warming with strong alcohol, glycerine, spirit of 
nitrous ether, or other easily oxidisable substances, it is hable to 
cause sudden combustion or explosion. 

Tests.—If 1 grain of chromic acid be dissolved in 100 c.c. of cold water 
and mixed with 10 ¢.c. of hydrochloric acid, the further addition of 1 c.c. of 
test solution of chloride of barium should cause not more than a white 
turbidity (limit of sulphuric acid). 

Orrictnat PREPARATION. 
B.P. 
Liquor Acidi Chromict (acid 1, water 3 parts). 


Action.—It has a great power of coagulating albumin, and 
destroying low organisms, and as it parts very readily with oxygen 
it oxidises organic matter and decomposes ammonia and sulphu- 
retted hydrogen. It is thus a powerful deodoriser and disin- 
fectant. It is chiefly used as a caustic to destroy condylomata, 
and morbid growths in the mouth, larynx, or uterus, and to 
phagedenic ulcers, poisoned wounds, &c. Asa solution of 1 in 
40, it has been especially recommended in syphilitic affections of 





' Extra Pharmacopoeia, Martindale and Westcott. 
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the tongue, mouth, and throat. As a lotion, it has been employed 
to lessen foetid discharges, and as an injection in ozena, leucor- 
rhoea and gonorrhoea. Care must be taken not to prescribe it 
with any substance to which it readily yields oxygen, such as 
alcohol, glycerine, &c., as the mixture may explode spontaneously. 


Acidum Carbonicum. Carsonic Acip, CO,; 44. Not offi- 
einal. It is very extensively used dissolved in water, as aérated 
water, effervescing soda, potash, or lithia waters, or in wine, as 
champagne. 

Prorerties.—Colourless gas, heavier than air, causing a pun- 
gent feeling in the nostrils. Soluble in its own volume of water. 
Its solubility is increased by the presence of carbonates, or by 
pressure, and when this is removed the gas escapes and causcs 
the fluid to effervesce. The solution has an acid reaction. Car- 
bonates of magnesium, calcium, iron, &c., which are only spar- 
ingly soluble in water, are dissolved with comparative ease by 
water holding the gas in solution. 

Action anp Usres.—Like other acids, when applied to the skin 
it acts as an irritant, but only slightly. After a prolonged ap- 
plication it causes a slight reddening of the skin and a feeling of 
warmth, which changes on the continuance of the application 
into burning or prickling, felt most where the skin is thin and 
richly supplied with nerves, as the external genitals, and this is 
not unfrequently accompanied by sweating. Carbonic acid baths 
(p. 469) are therefore sometimes used in catarrh and rheumatism 
as a slight rubefacient to the whole skin, and to cause sweating, 
especially where they can be obtained with ease, as in places where 
there are springs containing much carbonic acid. These baths 
—e.g. the ferruginous carbonic acid baths of various continental 
spas—-have an aphrodisiac action and may be useful in sterility. 

Carbonic acid has been used as a stimulant to ulcers, either 
by directing a stream of gas directly upon them or by applying 
a poultice of yeast (Cataplasma Fermenti, B.P.), which in the 
process of fermentation causes a constant production of this gas. 

Streams of carbonic acid have been applied to the eyes, ears, 
nose, vagina, and rectum in catarrhal inflammation or ulceration 
of these parts, in order to cause a slight hyperemia of the parts 
and healing of the inflammation and to diminish pain, as it is 
supposed to act locally by diminishing the sensibility of the nerves 
of the part. 

In the mouth carbonic acid, like other acids, acts as a sti- 
mulant to the secretion of saliva, and so water containing it 
quenches thirst better than pure water, and it is therefore often 
used in feverish states (p. 860). 

In the stomach it causes that slight pain which we confound 
with hunger, and a pleasant feeling of warmth just as on the 
skin. Here too it most probably causes a slight hyperemia, and 
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increased secretion. The greatest part leaves the stomach as 
gaseous eructations, but a portion is absorbed and enters the 
blood. Its action is thus transient, and it produces no material 
change in the chemical composition either of the contents or walls 
of the stomach. It increases the rapidity of the absorption of 
water in the intestinal canal, as is shown by the fact that water 
containing carbonic acid is excreted by the kidneys much sooner 
after it has been drunk, than water without it. It relieves irri- 
tation in the stomach, and allays or stops vomiting or nausea 
and slicht derangements of digestion. Carbonic acid is naturally 
present in the intestines, in greater quantities in the large than 
the small. The carbonic acid is partly that which passes from 
the blood into the intestine in interchange for the oxygen con- 
tained in the air we swallow, and is partly formed bv processes 
of fermentation which take place in the chyme. 

That part of the carbonic acid which, after introduction into 
the stomach, passes into the blood is excreted by the lungs. 
Injected into the blood through a vein, it is ikewise excreted in 
the same way without causing an injury, unless it is injected in 
such a quantity that some remains as gas undissolved in the 
blood, and then it causes death mechanically, just like air, by 
hindering the passage of blood through the lungs. 

Porsontinc By Carponic Acip.—When it is inhaled, the ordi- 
nary interchange between the carbonic acid in the blood and the 
oxygen of the air is prevented, the gas in the blood accumulates, 
and the processes of oxidation in tissues being interfered with, 
their functions are lessened or destroyed (p. 262). 

The nervous system is first affected, and there is headache, 
beating or singing in the ears, giddiness, flushing of the face. 
Then there is a feeling of want of breath, tightness of the breast, 
palpitation of the heart and great anxiety. If the CO, be still 
inhaled, the pulse becomes slower, consciousness is lost, delirium 
or coma ensues, and death occurs with convulsions. 

In poisoning by carbonic acid three stages may be distin- 
guished, (1) dyspnea; (2) convulsions; (3) paralysis. 

During the first stage the carbonic acid appears to act as a 
stimulus to the nerve-centres in the medulla, and especially to 
the respiratory and vaso-motor centres. In the second stage it 
stimulates other motor centres (p. 237). Inthe third it paralyses 
them. In the first stage, that of dyspneea, the respirations are 
both rapid and deep, the inspiratory as well as the expiratory 
movements being increased. Both the inhibitory and the acce- 
lerating centres for the heart are stimulated, but the irritation 
of the vagus-roots preponderates, and the heart is generally slow. 
The vaso-motor centre in the medulla is also stimulated, and the 
blood-pressure rises. Besides this the carbonic acid also stimulates 
either subsidiary centres in the spinal cord (pp. 285 and 286), or 
acts directly on the walls of the vessels themselves, causing them 
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to contract (p. 282), for the blood-pressure rises during inhalation 
-of carbonic acid even when the spinal cord has been divided below 
the medulla. The vessels of the surface became dilated. This is 
ascribed by Frankel to stimulation of a dilating centre. During 
the second stage, that of convulsions, the respiration becomes 
more and more laboured, and the expiratory movements greater, 
until general convulsions occur. The blood-pressure rises still 
more, the heart becomes still slower, and the right ventricle more 
distended. In the third stage, that of paralysis, the inspiratory 
movements become more and more fecble, the intervals between 
them longer and longer, and finally they cease. The vaso-motor 
centre becoming exhausted the blood-pressure falls, and this fall 
is probably aided by the action of the carbonic acid on the mus- 
cular walls of the blood-vessels themselves (p. 282), as well as by 
weakness of the heart. The heart generally continues to beat 
for some minutes after respiration has completely ceased, and if 
artificial respiration be commenced before pulsation is entirely 
arrested, life may generally be saved. Indeed, this 1s the case 
even when the cardiac pulsations are quite imperceptible, and 
therefore in cases of death from asphyxia it is well to keep up 
artificial respiration if possible for an hour or even longer, not- 
withstanding the apparent hopelessness of the case. It should 
only be discontinued when a ligature tied moderately tightly 
causes no trace of congestion in the finger-tip after being on for 
ten minutes, and it ought to be supplemented by intermittent 
pressure on the cardiac region in order to stimulate the heart. 
These observations apply not only to poisoning by carbonic acid, 
but to poisoning by all drugs which produce death by asphyxia, 
and to death by drowning. 

Post-mortem examination shows great venous congestion 
everywhere, the right side of the heart being distended with 
blood, the brain much congested, with exudation and even ex- 
travasation, and the blood extraordinarily dark. 

TREATMENT.—In cases of poisoning by carbonic acid, as in 
miners or men who have been suffocated in wells or brewers’ 
vats, the great object is to get the blood oxygenated as quickly as 
possible. Get the person into the fresh air, and if the respiratory 
movements have ceased, dash cold water on the face and chest 
to awaken them reflexly. If this does not do, have recourse to 
artificial respiration. The next thing is to see that the heart is 
beating. When the right ventricle is distended with blood it 
becomes paralysed, and if it does not begin to beat shortly after 
artificial respiration has been begun the jugular vein should be 
opened in order to relieve the dilatation. There are no valves 
between the heart and the jugular vein (at least of any import- 
ance), so the blood flows directly out and the distended ventricle 
is relieved. One must, of course, be careful to prevent the access 
-of air into the vein. 
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Acidum Hydrocyanicum Dilutum, B. and U.S.P. Dri- 
LUTED Hyprocyanic Acip. Prussic Acr.—Hydrocyanic acid, 
HCN, dissolved in water, and constituting 2 per cent. by weight of 
the solution, B.P. A liquid consisting of 2 per cent. of absolute 
hydrocyanic acid (HCN ; 27) and 98 per cent. of water, U.8.P. 

CuaracTters.—A colourless liquid with a peculiar odour. 
Specific gravity, 0°997. It only slightly and transiently reddens 
litmus-paper. 

ReactTion.—Treated with a minute quantity of a mixed solution of sul- 
phate and persulphate of iron, afterwards with potash, and finally acidulated 
with hydrochloric acid, it forms Prussian blue. 

PREPARATION.—By distilling yellow prussiate of potash with H,SQ,. 

Potassium Everett's 


Ferrocyanide Yellow Salt 
2K,FeCy, + 6H,SO, = 6HCy + K,Fe,Cy, + 6KHSO,. 


Half the cyanogen of the ferrocyanide passes over as hydrocyanic acid, 
while a ferrocyanide of potassium and iron, often called Everett's yellow salt, 
remains behind along with potassium sulphate. 

ImPuRITIES.—The most important is want of strength, so that when pre- 
scribed it has not the desired effect. It loses strength when kept, and there- 
fore the volumetric test is more important than in the case of other acids. 

Txsts.—A fluid drachm of it evaporated in a platinum dish leaves no 
fixed residue (no fixed impurities). It gives no precipitate with chloride of 
barium (no sulphuric acid), but with nitrate of silver it gives a white pre- 
cipitate entirely soluble in boiling concentrated nitric acid (no hydrochloric 
acid). 270 grains of it rendered alkaline by the addition of solution of 
soda, require 1,000 grain-measures of the volumetric solution of nitrate 
of silver to be added before a permanent precipitate begins to form, 
which corresponds to 2 per cent. of the real acid. Silver nitrate forms a 
soluble double cyanide of silver and sodium, and till all the hydrocyanic acid 
is used up no silver oxide is precipitated. AgNO,+2NaCy = NaNO, + 
NaAgCy,. The silver oxide reacts on the soluble compound, and decomposes 
it, so that a permanent precipitate of silver cyanide is formed. 2NaAgCy, + 
Ag,0 + H,O = 2NaHO + 4AgCy. 

Standard silver test solution contains ,'; of an equivalent of AgNO,, and 
1,000 grains therefore combine with ;}; of 2NaCy. 


Dose.—2 to 8 minims. Asa lotion, 5-10 min. to 1 fl. oz. of 
water, rose water, elderflower water, or almond mixture. The 
addition of 1 fl. dr. of glycerine tends to prevent evaporation. 


PREPARATIONS. 
VWapor Acidi Hydrocyanici. 
Tinctura Chioroformi et Morphinee (contains 1 vol. in 16). 

3.P. Vapor Acidi Hydrocyanici. Varourn or Hypnrocyanic Actp.—Mix 
10 to 15 minims of diluted hydrocyanic acid with 1 fluid drachm of cold water ina 
suitable apparatus, and let the vapour that arises be inhaled. 

Action.—Hydrocyanic acid differs from all the other acids 
in having upon the organism an action peculiarly its own. It is 
one of the most powerful and most rapid poisons known. It 
destroys protoplasmic movement, kills infusoria, checks oxida- 
tion, and arrests fermentation. When applied to the skin it 
passes through the epidermis and paralyses the ends of the 
sensory nerves below, so that the part becomes numb, and tactile 
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sensation is diminished or destroyed. It is rapidly absorbed 
from the mucous membranes, and its action is the same when 
applied to any of them. A single drop of pure hydrocyanic acid 
injected into the eye, nose, or mouth of a small animal causes it 
to fall down dead as if struck by lightning, and the same dose is 
sufficient to cause the death even of a large animal. In these 
cases the pupils are usually widely dilated, and the animal 
generally utters a characteristic cry. When a smaller, but still 
fatal dose is given, the poisoning may be divided into three 
stages. In the first stage the brain is chiefly affected. There 
is giddiness, uncertain gait, a few slow breaths, and then rapid 
respiration and irregular action of the heart. These are suc- 
ceeded in the second stage by violent convulsions, tonic and 
clonic. The head is bent backwards, the limbs are stiffly ex- 
tended, and sensibility is generally lost, although reflex action 
may still persist. In the third stage there is coma, complete 
loss of sensibility, paralysis of the voluntary muscles, almost 
imperceptible pulse, slow and weak respiration—the expiratory 
movements predominating, and death. 

It is evident that these are the symptoms of rapid asphyxia. 
They are very like those produced by carbonic acid, but much 
more rapid, and resemble those of poisoning by sulphuretted 
hydrogen. The convulsions occur only in warm-blooded animals, 
and not in frogs. In this point they resemble those of simple 
asphyxia (p. 237). They differ from those of ordinary asphyxia, 
however, in the fact that whereas the blood is venous when 
asphyxial convulsions occur, the blood is arterial in colour when 
the hydrocyanie acid convulsions occur. They differ also in not 
being arrested by artificial respiration. 

Death, in animals poisoned by hydrocyanic acid, is due 
to sudden arrest of the heart in the more rapid cases, and to 
paralysis of the respiration in those which occur more slowly. 
In consequence of this, the blood in the left side of the heart is 
found to be arterial in cases of instantaneous death, but venous. 
in those instances where some minutes have been required. It 
is stated that in the first stage of poisoning the blood is more 
arterial than usual, though it afterwards becomes more venous. 
This has been said to depend upon diminution of the oxidising 
power of the blood by the action of the acid. Hydrocyanic acid 
is said to form a compound with hemoglobin (cyan-hemoglobin) 
which does not readily give up its oxygen (p. 70). But this com- 
pound is often not to be found in the blood of animals poisoned 
by the acid, and the arterial appearance is more probably due to 
dilatation of the peripheral vessels allowing the blood to pass 
through them rapidly, without undergoing the usual changes, 
just as it does in the sub-maxillary gland on irritation of the 
chorda tympani nerve. This is rendered all the more probable 
by the fact, that at the exact moment in which the blood becomes 
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of an arterial colour in the veins, the blood-pressure suddenly 
falls in the arteries (Rossbach). 

The respiratory changes, however, do seem to be also inter- 
fered with, for in the first stage of poisoning the exhalation of 
carbonic acid is diminished. As the diminution in the power of 
the blood to give oxygen off is hardly sufficient to explain this, 
and as the convulsions, apparently asphyxial in character, come 
on while the blood is still arterial, we may, with some probability, 
suppose that the respiratory changes are due to the effect of the 
hydrocyanic acid in lessening internal respiration in the nervous 
tissues themselves (p. 289). 

The stoppage of the heart in mammals is partly due to irrita- 
tion of the vagus-roots in the medulla, and partly to paralysis of 
the motor ganglia in the heart. 

When placed upon the heart of a frog it arrests its beats, but 
the heart, at first, still contracts when irritated, though after a 
short time its muscular irritability is also lost. 

That its action in stopping the mammalian heart is partly 
due to irritation of the vagus-roots is shown by the fact that, in 
some animals, section of the vagi prevents the stoppage. The 
effect of hydrocyanic acid is, first to raise, and afterwards greatly 
to depress the arterial pressure, and at the same time to slow 
the pulse. The slowing and paralysis of respiratory movements 
which this acid produces are chiefly due to its action on the 
respiratory centre in the medulla oblongata. When directly 
applied to the medulla in the alligator it causes continuous 
powerful expiration and death, whereas when given in other ways 
considerable time is required for its action to be produced. It 
appears to paralyse the brain, peripheral afferent nerves, then 
spinal cord, motor nerves, and muscles. That the afferent 
nerves are paralysed before the cord 1s proved by the fact that 
when frogs are poisoned with prussic acid, and afterwards with 
strychnine, slight irritation of the sensory nerve-roots will cause 
tetanus, after irritation of the periphery has ceased to produce 
any effect. 

This fact was observed by Von Kiedrowski, working under 
Reichert’s direction. The same author observed the effect of the 
local application of hydrocyanic acid in paralysing muscle and 
nerve, by removing the soft parts and bones from the lower part 
of the thigh of a frog, leaving the leg attached to the body only by 
nerves (Fig. 166). The grastrocnemius and crural muscles were 
then separated, and the gastrocnemius with its nerve was immersed 
in aqueous humour diluted with water, and the crural muscles 
with their nerves in a similar liquid to which hydrocyanic acid 
had been added. After four hours the crural muscles did not con- 
tract on direct irritation, but the gastrocnemius did so readily. 
This showed that the acid had paralysed the muscles. Irritation 
of the gastrocnemius, of its nerve f g, or of the sciatic nerve a, 
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caused reflex movements in the body of the frog, but irritation 
of the crural muscles caused no such reflex movements, showing 
that the ends of the sensory nerves within them had been para- 
lysed. When the sciatic a was irritated the crural muscles did 
not contract, but the gastrocnemius did. The poison probably 
paralyses motor nerves as well as muscles, for it is found that 
the muscles contract, though feebly, on direct irritation, after 
they have ceased to respond to the strongest irritation of the 
motor nerves. 


6 





Vic 166.—After Kieldrowski. Diagram to show the effect of hydrocyanic acid when applied locally. 
a, the aclatic nerve; }, thigh of a frog ; d and e¢, branches of sciatic going to the crural muscles; 
Jg, branch going to the gastrocnemius, 


Uses.—Hydrocyanic acid is used externally in order to lessen 
itching in skin-diseases, and is best applied in combination with 
glycerine. It is chiefly employed internally to diminish irrita- 
bility of the stomach, and to relieve vomiting, also pain in the 
stomach or intestines, and functional palpitation of the heart 
dependent on dyspepsia. It 1s also used to relieve cough in cases. 
of bronchitis, phthisis, asthma, and whooping cough. It has 
sometimes been employed, though with doubtful effect, in chorea, 
epilepsy, and hysteria. Its vapour is sometimes used to lessen 
irritability of the respiratory passages and cough. 


Acidum Lacticum, B. and U.S.P. Lactic Acip. HC,H,0,; 
90.—A liquor composed of 75 per cent. of absolute lactic acid 
and 25 per cent. of water. 

CHanacters.—A nearly colourless syrupy liquid, odourless, 
having a very acid taste, and an acid reaction. Sp. gr., 1°212. 
It is frecly miscible with water, alcohol and ether, but nearly 
insoluble in chloroform. It is not vaporised by a heat below 
160° C. (820° F.); at higher temperatures it emits inflammable 
vapours, then chars, and is finally entirely volatilised, or leaves 
but a trace of residue. 


Preparation.—By adding chalk to sour milk and decomposing the lactate 
of calcium with sulphuric acid (vide p. 566). 
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Impurities.—Hydrochloric acid, sulphuric acid, sarcolactio acid, lead, 
iron, sugars, glycerin, organic impurities. 

Trsts.— When diluted with water, lactic acid should afford no precipitate 
with test solutions of nitrate of silver, chloride of barium, sulphate of copper, 
nor with sulphide of ammonium after the addition of excess of water of am- 
monia. It should not reduce warm test-solution of potassio-cupric tartrate. 
When mixed and heated with excess of hydrated zinc oxide and extracted with 
absolute alcohol, the latter should not leave a sweet residue on evaporation. 
Cold concentrated sulphuric acid shaken with an equal volume of lactic acid 
should assume at most only a pale yellow colour. 


Dosz.—1 to 8 fl. dr. per diem, diluted or sweetened, like 
lemonade. 

When used as a caustic it may either be applied on lint 
covered with gutta percha or as a paste of silica saturated with 
the acid. After being left on for 12 hours it should be washed 
off, and the application renewed as necessary. 


PREPARATION. 
B.P. DOSE. 


Acidum Lacticum Dilutum (acid 3, water up to 20)...... 4-2 fl. dr. 


Action.—It has been employed in a solution of 1 part to 5, to 
dissolve the false membrane in croup and diphtheria. In cases 
of dyspepsia it is used to aid digestion in somewhat the same 
way as hydrochloric acid, and it has been given also to lessen 
the alkalinity of the urine and prevent phosphatic deposits. In 
diabetes it has been employed with considerable success along 
with an exclusively meat diet in doses of 4 oz. in 1 pint of water 
daily, though it is said to have given rise to rheumatism in a 
diabetic patient. Buttermilk has been recommended in place of 
it, but the difficulty of obtaining this in towns 1s very great. 


Acidum Oleicum, B. and U.S.P. Ouero Acrp.—HC,,H,,0,; 
282. 

Cuaracters.—A yellowish, oily liquid, gradually becoming 
brown, rancid and acid, when exposed to the air; odourless, or 
nearly so, tasteless, and, when pure, of a neutral reaction. 
Sp. gr., 0°800 to 0-810. 


PREPARATION.—It 1s obtained by adding lead oxide to almond oil, which 
forms an oleate of lead or lead soap, and decomposing this by hydrochlorio 
acid. Or by decomposing palm oil by superheated steam, and separating 
from any solid fats by pressure (vide p. 566). 

So.usmity.—Oleic acid is insoluble in water, but completely soluble in 
alcohol, chloroform, benzin, benzene, oil of turpentine, and the fixed oils. 

At 14° C. (57°2° F.) it becomes semi-solid, and remains so until cooled to 
4° C. (89°2° F.), at which temperature it becomes a whitish mass of crystals. 

Tests.—At a gentle heat the acid is complctely saponified by carbonate 
of potassium. If the resulting soap be dissolved in water and exactly 
neutralised with acetic acid, the liquid will form a white precipitate with test- 
solution of acetate of lead. This poe after being twice washed with 
boiling water, should be almost entirely soluble in ether (absence of moro 
than traces of palmitic and stearic acids). Equal volumes of the acid and of 
alcobol, heated to 25° C. (77° F.) should give a clear solution, without sepa- 
rating oily drops upon the surface (fixed oils). 
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Uszs.— Oleic acid is employed only for the preparation of 
oleates, which are not only elegant preparations, but appear to 
be more readily absorbed than other ointments. 


PREPARATIONS. 


Oleatum Hydrargyri (yellow oxide of mercury 1, oleic acid 9). This oleate 
may be prepared with half the above proportion of oleic acid, the remainder being 
added just before, or not long before, the oleate is dispensed. 

Oleatum Zinci (oxide of zine 1, oleic acid 9). 

Unguentum Zinci Oleati (oleate of zinc 1, soft paraffin 1). 


U.8.P. AMOUNT USED. 
Oleum Hydrargyri. Oxeat# or Mercory (Hydrargyri 
Oxidum Flavum, 1 part; Acidum Oleicum, 9 parts)...... 10 min., externally. 
Oleatum Veratrine. (Veratrinum, 2 parts; Acidum 
Oleicum, 98 parts)..........ccccccosecccsccccosccoscncceonseeves -.6-25 gr., externally. 


Acidum Arseniosum.-—Vide p. 719. 
Acidum Benzoicum.—Vide p. 964. 
Acidum Carbolicum.—Vide p. 818. 
Acidum Chrysophanicum.— Vide p. 909. 
Acidum Gallicum.—Vide p. 10388. 
Acidum Meconicum.—Vide p. 846. 
Acidum Pyrogallicum.—Vtde p. 819. 
Acidum Salicylicum.— Vide p. 819. 
Acidum Tannicum.—Vide p. 1031. 
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CHAPTER XXIV. 
METALS, 


GENERAL CLASSIFICATION OF THE METALS. 


Ir has already been mentioned (p. 20) that Mendelejeff’s classifi- 
cation of the elements, although it gives us the outlines of a true 
natural classification, is not at present perfect, inasmuch as it 
separates members of natural groups, such as those of the earthy 
metals. In regard to this classification it must be borne in mind 
that by it the elements are arranged in groups according to their 
atomicity, and this is not in all cases determined. A glance at 
the table (p. 19) will show this, for copper, silver, and gold are 
there included both in Group I., containing monad metals, and 
in Group VIII. But the commonest and most stable compounds 
of copper, such as cupric oxide or cupric sulphide, appear to show 
that it is a dyad rather than a monad. Silver, also, though it 
appears like copper in Groups I. and VIII., may also be a dyad,! 
while gold forms two series of compounds, in one of which it is 
monad, and in the other triad. In the classification which I 
have adopted, I have followed Mendelejeff's tables as modified 
by Watts, but I have modified them somewhat, in order not to 
separate metals having a similar physiological action. 


Cuass I—MONAD METALS.? 


Group I.—Alkalis—Potassium, Sodium, Lithium, Cesium, 
Rubidium. 
IJ.—Ammonium. 


' The formula of argentous oxide is Ag,O, and if this formula be correct, and 
silver be a monad, oxygen must be a tetrad; but if silver be a dyad, argentous 


oxide may be represented as Penge ie (Fownes' Chemistry, by Watts, 12th 


ed. vol. i. p. 369.) 
* The metals whose names are printed in italics are not officinal. 
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Crass II.—DYAD METALS. 


Group I.—Metals of the alkaline earths—Calcium, Strontium, 
Barium. 
(Appendix.) Metals of the earths—Aluminium, 
Cerium, Beryllium, Zirconium, Thorium, Lan- 
thanum, Didymium, Yttrium, Erbium. 
II.—Magnesium. 
IlI.—Copper, Zine, Silver, Cadmium. 
IV.—Mercury. 


Cuass IIJ.—TRIAD METALS. 


Thallium, Iridium, Gallium. 


Cuass IV.—TETRAD METALS. 


Tin, Lead, Titanium, 


Crass V.—PENTAD ELEMENTS. 


Nitrogen, Phosphorus, Arsenic, Antimony, Bismuth, Vana- 
dium, Tantalum, Niobium or Columbium. 


Cuass VI.—HEXAD METALS. 


Chromium, Uranium, Tungsten, Molybdenum. 


Crass VII.—HEPTAD METALS. 


Manganese.— Vide next group. 


Cuass VIII. 


Group I.—Iron metals. Iron, Nickel, Cobalt, Manganese. 
II.— Platinum, Gold. 


GENERAL Tests ror THE Acip Rapicats in Mretauiio Sauts.— 
As the same acids occur in the salts of different metals, the 
tests for their presence are described again and again in the 
Pharmacopaias. In order to save repetition, it may be advisable 
to give here in a tabular form the tests for the different acids. 
It is to be remembered that the same tests apply to the simple 
recognition of a metallic salt, and to its detection as an impurity 
in other substances. The tests are generally applied to solutions 
of the salt in water. 


QQ 
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Salt 





Acetate* . 
Borate ; 


Benzoate * 


Bromide . 


Carbonate 
Bicarbonate 


Citrate * 


99 


Chloride 


Hypophosphite . 


ted 


Hyposulphite 


Iodide  . 


Nitrate. 


e 


Reagent 


Sulphuric acid. 


Ferric chloride ‘ 
Sulphuric acid. ; 


. . Dilute solution of 


ferric sulphate 
Disulphide of carbon 
and chlorine water 


Acid e e ° 


by e e e 


- . Calcium chloride 


— 


. , Sulphuric acid and 


| 
heat 
: Nitrate of silver 





Heat e e e 





. | Nitrate of silver . 


* 





{ 


Hydrochloric acid 
and mercuric 
chloride 





. | Salphuric acid P 


' 
} 


Disulphide of carbon 
and chlorine water 


Starch water, starch 
paste, or gelatin- 
ised starch, with 
chlorine water 

Sulphuric acid and 


copper 

Sulphuric acid and 
solution of ferrous 
sulphate 





Reaction 


. | Vapour of acetic acid given off and 


recognised by its smell. 

Deep red colour. 

The saturated solution causes deposit 
of shining scales, which give a 
green colour to the flame of alcohol. 

Flesh-coloured precipitate. 


If disulphide of carbon be poured into 
a solution of the salt, the chlorine 
water added drop by drop, and the 
whole agitated, the disulphide will 
acquire a yellow or yellowish-brown 
colour. (If iodine be present there 
will be 8 violet tint.) 

Causes effervescence. 

Causes effervescence more abundant 
than in the case of the carbonate. 
With solution of mercuric chloride 
bicarbonates give a white, and car- 
bonates a yellow precipitate. 

The solution remains clear, but de- 
posits white precipitate on boiling 
(calcium citrate being less soluble 
in hot than in cold water). 

Is charred and evolves the odour of 
acetic acid. 

White precipitate, soluble in ammo- 
nia, insoluble in hydrochloric or 
nitric acids. 

Heated in a dry test-tube it evolves 
phosphoretted hydrogen, which 
takes fire spontaneuusly, and burns 
with a bright tlame. 

White precipitate, which rapidly turns 
brown and black. 

White precipitate of calomel, and on 
further addition separation of me- 
tallic mercury. 

Gives rise to the smell of burning sul- 
phur, and causes white aba dha | 
of sulphur (bisulphite and sulphite | 
give no precipitate). 

If disulphide of carbon be poured into 
a solution of the salt, then chlorine 
water added drop by drop, and the 
whole agitated, the disulphide of 
carbon will acquire a violet colour. 

Blue colour in the cold, discharged by 
boiling. 


Nitrous fumes. 


When sulphuric acid is added to a 
solution containing a nitrate,and a 
solution of ferrous sulphate is care- 
fully poured over it, 8 dark colour 
appears at the junction of the two 
liquids. 
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| Salt | Reagent | Reaction 





—— 





Oxalate” . - | Calcium chloride .j| White precipitate. In applying the 
test to cerium and iron, their salts 
must be decomposed by boiling with 
potash or soda. The oxide of cerium 
or iron is removed by filtration, and 
the reagent applied to the filtrate, 
which contains oxalate of potassium 
or sodium. 

Phosphate . | Chloride of ammon- | White precipitate. 

ium, ammonia, 
and sulphate of 
magnesium 

Phosphide - | Sulphuric or hydro- 

chloric acid 

Salicylate* .| Ferric salts . . 

Sulpho-carbolate | Ferric chloride 


Evolves phosphoretted hydrogen. 





Intense violet colour. 

Violet colour. This salt can be dis- 
tinguished from the salicylate by 
heat, when it gives off inflammable 
vapours having the odour of car- 
bolic acid. 

White precipitate, almost insoluble in 
nitric acid. 

Gives off sulphuretted hydrogen. 


Sulphate , Barium chloride. 


Sulphide . . | Mineral acids, e.g. 

sulphuric or hy- 

drochloric 

Ditto - . Gives off sulphurous acid (has neutral 
' or feebly alkaline reaction). 

Risulphite = Ditto ‘ - Ditto (has acid reaction). 

Tartrate*. . . Acetic acid in pre- | White crystalline precipitate of bi- 


Neen ee ee esmTTnneRaienet enemas cenettinns tient tn ari coacel 
RT 





Sulphite . : 


® 
panes pe a ee a re 


cos ae ere 


tartrate, which is readily soluble). 
Same reaction as tartrate. 


| _ sence of potash tartrate. 
5 , . Sulphuric acid and ' Is charred and evolves the odour of 
| heat burnt sugar. 
7 P .' Nitrate of silver - White precipitate, becoming black on 
boiling. 
Bitartrate* . ' Nitrate of silver . Solution rendered neutral by pctash 
| | gives with the reagent a white pre- 
cipitate becoming black on boiling 
(very sparingly soluble in water : is 
| thus distinguished from neutral 
| 
\ 


Sulphuric acid and 
heat 


2] ° : 








* In the preceding table the salts of organic acids marked * when ignited in 
a crucible or on a piece of platinum foil, become charred and oxidised, leaving a 
residue which consists of carbonate. This is black from the presence of carbon, 
if ignition has not been carried sufficiently far to convert all the carbon into car- 
bonic acid. This residue gives the reaction of a carbonate, effervescing with acids 
and it is frequently convenient to convert the carbonate into chloride, before 
applying tests for the base. 


QQ2 
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Class I—MONAD METALS. 
Grove I—METALS OF THE ALKALIS. 


Lithium, Sodium, Potassium, Rubidium, Cesium. 
Gnovr I].—AMMONIUM. 


I have omitted silver and gold from this class, because both 
their physiological actions and physical properties appear to 
show that they do not belong to it. I have put ammonium into 
a group by itself and separated it from the other members of this 
class, because it differs from them in being a compound and not 
an element; in being volatile; and in having an entirely different 
physiological action. 

GENERAL CHaractTers.—They are all powerful bases and have 
a great aftinity for oxygen. The oxides of the first group are 
non-volatile, and are sometimes termed fixed alkalis, while 
ammonia is volatile. They all have a strong alkaline reaction, 
neutralising acids readily, turning red litmus-paper blue, and 
turmeric paper brown. 

GENERAL Reactions.—They are not precipitated from solu- 
tions by the successive addition of (1) hydrochloric acid, (2) 
hydrogen sulphide, (8) ammonium sulphide, (4) ammonium 
carbonate, and (5) sodium phosphate. 

GENERAL PuysrotocicaL Action.—The alkalis are of great 
physiological importance, and saltsof potassium and sodium form 
u large proportion of the saline constituents of the body. These 
two elements are differently distributed, potassium being chiefly 
found in solid tissues, while sodium is more abundant in the fluids. 
They are found as carbonates, bicarbonates, chlorides, phosphates, 
and sulphates. The proportion of these salts in the body is, how- 
ever, very different, as are also their uses in the economy. The 
chlorides are by far the most abundant, and sodium chloride 
may be looked upon as the most important constituent of the 
nutritive fluids in which all the tissues of the body are bathed. 

Sut while sodium chloride forms the saline basis of these fluids, 
the other constituents are indispensable for the continued life of 
the tissues. All the fluids of the body are alkaline, and death 
occurs whenever the alkalinity is diminished helow a certain 
point, even though the fluids and tissues are far from having an 
acid reaction. Such a reaction is only observed in the tissues 
after death. The importance of the different saline constituents 
in nutrition has been most fully worked out in the case of the 
frog's heart (p. 805 et 8eq.). 

_ In the case of the heavy metals, which are not normal con- 
siituents of the body, the action of their salts depends almost 
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entirely on the base and only slightly on the acid with which it 
is combined. In the case of the alkalis, however, this is not so, 
the action of their salts depending much on the acid. 

In consequence of this it is necessary in considering the 
physiological action of salts of the alkaline metals to divide them 
into at least three groups :— 


1. Alkaline salts, hydrates, carbonates, and bicarbonates. 
(Sub-groups— Salts of organic acids, acetates, citrates, 
turtrates). 
2. Chlorides. 
8. Sulphates and other salts which are slowly absorbed. 


GENERAL ACTION OF THE ALKALINE Grotp.—aAlkaline salts 
have their activity diminished by combination with carbonic or 
organic acids. The hydrates have an intense local action on the 
tissues; and the carbonates have an action, the same in kind, 
but much less in degree. In the case of the bicarbonates it 
is still further diminished, and in the acetates, citratcs, and 
tartrates it is absent. The hydrates of potassium and sodium 
dissolve horny tissues such as the epidermis. They combine 
with albumen and form a soluble alkali-albuminate. 

When applied to the skin the hydrated alkalis, which have a 
great aflinity for water, withdraw it from the tissucs and form a 
solution which softens and partly dissolves the epidermis and 
then acts on the softer textures below, combining with and dis- 
solving them. Round the part thus killed inflammation sets in, 
and a slough separates. The rapidity with which they absorb 
water and form a solution which flows readily over adjacent 
parts, where its action is injurious, is an objection to their appli- 
cation, and the part actually cauterised by them should always 
be less than the part we wish to destroy. From this very 
property of widely destroying the tissues over which they flow, 
or through which they soak, they are admirably adapted for 
application in cases where we desire this effect, as in cauterising 
poisoned wounds. 

When applied as caustics to unhealthy sores, cancer, &c., 
their action 1s sometimes limited by adding lime and forming the 
so-called Vienna paste (p. 346). The water which they withdraw 
from the tissues is sucked up by the hme, forming a solid 
hydrate and preventing the caustic from becoming too fluid and 
running over other parts. When less concentrated they may 
only irritate the surface sufficiently to produce exudation, but 
they gonerally soften or dissolve the epidermis so much that 
vesicles do not form well. When still more diluted they may 
cause only congestion or redness of the skin. ‘hey are then 
said to act as rubefacients. This rubefacient action may be 
used for the purpose of relieving troublesome itching in skin- 
‘diseases, or to produce derivation from other parts. 
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Ammonia does not dissolve the epidermis, and so, unlike 
potash or soda, it does not act as an immediate caustic, but 
only passes through the epidermis and irritates the skin below, 
causing lymph to be effused between it and the epidermis, and 
thus acting as a vesicant. It may, however, act as a caustic if 
its evaporation is prevented and it is applied too long, the irrita- 
tion then becoming so great as to lead to suppuration, or even to 
sloughing of the part. 

From their great solvent power, and especially their power of 
dissolving greasy substances, alkalis are used for cleansing the 
skin, but when used alone they very frequently produce irritation, 
and we therefore generally employ them in the form of soap, or 
in the form of those salts which have only a very slight alkaline 
character, such as borax. 

In the mouth they neutralise any acid present. They may 
thus relieve toothache due to irritation of the exposed nerve in 
a carious tooth or of the roots of the teeth close to the gums by 
acid secretions. A dilute solution of sodium bi-carbonate as a 
wash to the mouth frequently relieves soreness of the teeth, or 
headache depending on dental irritation, and prevents injury 
from acid tonics. Alkalis are used in the shape of borax to heal 
aphthe in the mouth and as soap for cleaning the teeth. 

In the stomach they increase the amount of gastric juice 
secreted ; and where this is deficient and the food lies heavy and 
is digested slowly and with difficulty, they should be given before 
a meal or just at its commencement, either in the form of a 
medicinal mixture or as aérated potash or soda water. The 
amount of acid secreted by the stomach after their introduction 
is sufficient to neutralise them pretty rapidly, and probably only 
the caustic alkalies which act very rapidly have time to produce 
any local action before they are neutralised, unless large quantities 
have been ingested. Where there is a large amount of mucus 
on the surface of the stomach 1t will both hinder the exit of the 
gastric Juice from the follicles and the entrance of the peptones 
from the stomach into the blood. Caustic alkalies have a great 
power of dissolving mucus. They probably do this to some extent 
before they are neutralised, and this may be the reason why we 
occasionally find that they are of great service when a correspond- 
ing amount of their carbonates does little or no good. From 
the effect they produce on the secretion of gastric juice, alkalis in 
sinall doses are said to act as gastric stimulants (p. 863). 

When the amount of acid in the stomach is too great, either 
because too great a proportion of it has been present in the gastric 
juice, or because it has been generated by the decomposition of 
food, digestion goes on slowly, and burning acid eructations take 
place after meals. In such cases we give alkalis to neutralise 
the excess and to restore the proportion of acid in the stomach 
to its normal. They are then said to act as antacids (p. 869). 


OHAP. xxIV.] METALS. 599 


Alkalis are serviceable as antidotes in poisoning by acids, 
metals, and alkaloids. They neutralise the acids, they precipi- 
tate the metals as insoluble oxides, and they render alkaloids less 
soluble by taking away the acid with which they are generally 
combined. They thus retard their absorption and afford time 
for the use of other means. 

The chyme from the stomach is normally acid, and will there- 
fore act as a stimulus to the expulsion of bile from the gall-bladder. 
It is partly neutralised by the bile and pancreatic juice, but 
generally remains acid throughout the small intestines and 
will act as a stimulus to the secretion of intestinal juice. If it 
be neutralised by alkalis in the stomach, this stimulus will be 
removed and digesticn consequently impaired. Many substances 
will thus pass through the intestinal canal undigested, which 
amounts to the same thing as if less food had been taken. 

Through this derangement of the digestion the blood will be- 
come poorer in solids, the person will become emaciated, the fat 
will naturally be first absorbed, and, along with this, perhaps 
pathological formations may also disappear. 

The excessive use of alkalis or their carbonates is thus inju- 
rious, and their employment to reduce obesity may, unless care- 
fully watched, be followed by serious consequences, like the use of 
acids for a similar purpose (p. 569). 

Caustic alkalis injected directly into the blood cause death in 
a few minutes, probably from formation of alkah-albuminate 
in the blood and its consequent coagulation. Shortly after death 
the blood is found coagulated. Smaller amounts taken in from 
the stomach will to some extent increase the alkalinity of the 
blood, but are rapidly separated by the kidneys. They cause 
thirst, and probably the larger amount of water drunk in conse- 
quence is one cause of the diuresis they produce. From their 
power of dissolving fibrin outside the body, they have been given 
in acute rheumatism to prevent fibrinous deposits on the heart. 
It is not certain that the amount we can introduce into the blood 
without injury to the patient has this effect. 

After small doses of liquor potasse the urea and sulphuric 
acid in the urine are increased, and Parkes therefore thinks that 
the tissue-change of the albuminous substances is mereased. 
Alkalis are therefore classed as alteratives (p. 114). 

They are used both to increase the amount of water passed 
and to diminish its acidity if this be excessive. They are there- 
fore classed amongst diuretics (p. 482), and remote antacids 
(p. 870). 

. GENERAL ACTION OF THE Grovur or CaLoripEs.—Chloride of 
sodium is not only one of the most abundant saline constituents 
of the animal body, but it is one of the most important solvents 
of albuminous substances. Water will dissolve albumins proper, 
but globulins are insoluble in it, and are precipitated by it from 
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solutions. Dilute solutions of chloride of sodium on the contrary 
dissolve both albumins and globulins. From this action of water 
on albuminous substances it is very irritating when applied to 
a cut surface, or to the delicate mucous membrane of the nose, 
while muscles dipped in it swell up, and pass into a state of rigor. 
Weak solutions of chloride of sodium, on the other hand, have no 
irritating action, and may be applied to cut surfaces or mucous 
membranes without causing pain, and to muscle and nerve without 
producing any injurious effect. A solution of the strength of 0°65 
per cent. is the one usually employed in physiological experiments 
as a basis for the nutritive fluid in artificial circulation through 
the frog’s heart or vessels, and as a solvent for alkaloids which 
are to be injected into the lymph-sac of the frog, in order to avoid 
the local irritation which the injection of a watery solution would 
produce. A solution of this strength is often called ‘normal salt 
solution’ in physiological treatises. 

While dilute solutions of chloride of sodium are ready solvents 
of albuminous substances and are non-irritating, sodium chloride, 
in substance or in concentrated solutions, precipitates globulins, 
withdraws water from the tissues, and acts as an exceedingly 
powerful irritant to cut surfaces, mucous membranes, muscle, 
and nerve. Common salt taken in a large quantity at once will 
irritate the stomach and cause vomiting. It is absorbed with 
great rapidity, but it is also excreted so rapidly that it produces 
no definite symptoms of irritation in any part of the body, 
excepting that part of the nervous system by which the sensa- 
tion of thirst is perceived. This sensation becomes so urgent 
when much salt has been taken that any risk will be encountered 
in order to gratify it. Should it be impossible to obtain fresh 
water, other parts of the nervous system become involved, and 
travellers whose supply of water has failed in the desert, or 
shipwrecked sailors who have drunk sea-water, have become 
delirious. It is difficult to say, however, how far the delirium is 
due to the direct irritant action of sodium chloride on the brain, 
as many other factors may concur in its production. Under 
ordinary circumstances, the thirst occasioned by sodium chloride 
after its absorption, causes as much water to be drunk as will 
allow the salt to be excreted by the kidneys, leaving the propor- 
tion both of salt and water in the body nearly the same as before. 
During its stay in the body the salt does not appear to alter the 
composition of the tissues, and the chief alterations produced 
by it are probably due to its action on the solubility of albu- 
minous substances and on the processes of osmosis between the 
intercellular fluid and blood, and the circulation of lymph in the 
tissues. In consequence of this, sodium chloride increases tissue- 
change, as is shown by an increase in the amount of urea 
excreted. A similar increase, however, occurs when the quantity 
usually taken is diminished, the amount of water daily consumed 
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remaining the same. The alteration here is probably also due to 
increased rapidity of the circulation of fluid through the tissues 
(Voit), but it may also be due in part to the different solubilities 
of albuminous substances in solutions of sodium chloride of dif- 
ferent strengths. Certain albuminous tissues may thus be 
affected by one proportion of salt in the blood, others by another, 
so that increase and diminution of the normal proportion of 
sodium chloride may increase tissue-change in the body as a 
whole, though not in the same tissues. The proportion of 
chloride of sodium in the body is not always the same. It 
depends on the quantity taken daily, and may be increased or 
diminished within certain limits. If a definite quantity be taken 
daily for some time, the same quantity will be found in the urine, 
so that the amount present in the body is constant. If the 
quantity consumed be now increased, no increase takes place in 
the excretion for about three days, a storage of salt taking place 
in the body. After about three days the quantity excreted daily 
in the urine will again be found equal to the quantity daily taken, 
the amount present in the body remaining constantly at the 
higher level. If the quantity daily taken be now diminished, 
no diminution takes place in the quantity excreted for about 
three days, and then the quantities daily taken and excreted 
again correspond. The amount stored up at first 1s now gone, 
and the proportion of salt in the body is now again reduced to 
its lower level.’ 

Increased consumption of sodium chloride not only increases 
the quantity of 1t and of urea in the urime but increases also the 
excretion of potassium salts. 

On the other hand, potassium salts also increase the excre- 
tion of sodium. Between salts containing no chlorine, such as 
earbonate or phosphate, and the sodium chloride in the blood, a 
double decomposition takes place, potassium chloride, and sodium 
carbonate or phosphate, being formed. These newly-formed 
salts are unnecessary for the organism, and are excreted in the 
urine along with the unaltered remainder of the phosphate or 
carbonate administered. Considerable quantities both of chlorine 
and sodium may thus be removed from the organism. In con- 
sequence of this, herbivorous animals and people living chiefly 
on a vegetable diet, and who thus consume considerable quanti- 
tics of potassium salts, feel the need of sodium chloride greatly, 
nnd on the American prairies the herds of buffaloes travel 
hundreds of miles to visit the salt licks. Beyond a certain point, 
however, the excretion of sodium chloride is not increased b 
potassium salts, and when the quantity of sodium salts in the body 
is low, excretion is not increased at all. 

When an abnormal quantity of fluid is present in the tissues, 


1 Ludwig, Manuscript Notes of Lectures, 1869-1870, 
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as in dropsies, an increase in the saline constituents of the blood 
may cause its absorption, especially if the quantity of water 
drunk by the patient be limited. It is probable that in addition 
to their diuretic action the alkaline salts affect the nutrition of 
the tissues themselves, and that salts of potassium are better 
than those of sodium in cases of dropsy, because of their action 
on the tissues. 

GENERAL ACTION OF THE Sus-GRovurp or SvubpHates, &¢.— 
This group contains salts which are sparingly absorbed, such as 
sulphates, phosphates, and bitartrates. That they are sparingly 
absorbed is shown by the fact that when administered internally 
they only appear to a small extent in the urine. They usually 
act as purgatives, but if from any cause their purgative action 
should be prevented, and they remain long in the intestine, 
absorption will occur, though slowly. In herbivorous animals, 
which have a much longer intestinal canal than carnivora, larger 
doses of these salts are required to produce a purgative action. 
The mode of action has already been discussed (p. 390 et seq.). 

CoMPARATIVE ACTION OF THE ALKALINE Metats.—As the action 
of the base appears to be less modified by the acid radical in the 
case of the chlorides than of other salts of the alkaline metals, 
they are better adapted for experiments on the comparative 
action of the members of this class. 

Group I.—The chlorides of lithium, sodium, potassium, 
rubidium, and cxsium produce in frogs gradually increasing 
torpor, paralysis, and death. The chief action appears to be on 
the spinal cord, which is paralysed, a slight primary excitement 
occurring in the case of potassium and rubidium. Lithium and 
potassium paralyse also the ends of the motor nerves. Sodiuin 
does 80 also, though to a much lessextent. Cesium and rubidium 
do not do so, excepting when given in very large doses. 

The contractile power of muscle 1s almost always diminished 
by lithium, unaffected by sodium, and increased by the other 
members of this group in small or moderate doses. Large 
quantities of potassium diminish both the irritability and con- 
tractile power of muscle voluntary and involuntary. 

In frogs the heart becomes weaker and finally stops in 
diastole. 

Group II.—Ammonium differs entirely from the members of 
the first group in the symptoms it produces. While they para- 
lyse the spinal cord with little or no previous excitement, causiny: 
torpor and death, ammonia at first stimulates the cord, pro- 
ducing tetanic convulsions. The action of ammonium is consi- 
derably modified by the acid radical with which it igs combined. 
All the ammonium salts have an action on the spinal cord, 
motor nerves, and muscles, and; in advanced poisoning, para- 
lyse these structures. 

They do not, however, affect all these structures with equal 
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readiness. The organ first affected, and consequently (p. 26) 
the symptoms of poisoning, vary with the salt employed. Some 
salts affect the spinal cord first, others the motor nerves. Am- 
monia and ammonium chloride produce tetanus. The bromide 
produces hyperesthesia with some clonic spasm, passing into 
tetanus, which, however, comes on very late. 

The sulphate also produces hypermesthesia and clonic spasms, 
but rarely tetanus. The phosphate produces paralysis without 
convulsions, either clonic or tonic, the only indication of any con- 
vulsant action being slight twitches accompanying movements 
in the hind limbs before reflex action has ceased. The iodide 
produces progressive paralysis and no tetanus. The brain ap- 
pears to be affected before the spinal cord. This is shown by 
the frog croaking when stroked, as it does after removal of the 
cerebral hemispheres, and by the reflex from the conjunctiva 
failing before that from the limbs. 

Ammonium salts appear to form a series, at one end of 
which the members stimulate the spinal cord and have no 
marked paralysing action on the motor nerves, while those at 
the other end have no marked stimulating action on the cord, 
but, on the contrary, have a marked paralysing action both on 
the cord and on motor nerves. At the stimulating end of this 
series are ammonia and ammonium chloride, and at the para- 
lysing end ammonium iodide; whilst the bromide, phosphate, 
and sulphate lie between. 


Grove L—METALS OF THE ALKALIS. 
POTASSIUM. K; 39. 


General Sovrces or Porasstum Satts.—The chief source 
of potassium salts is the ash left by the combustion of plants or 
trees ; but there are two subsidiary sources, viz. nitrate of potas- 
sium, which is found native, and bitartrate of potassium, which 
is deposited from wine in the process of fermentation. 

GENERAL Reactions oF Potassium Satts.—In analysis, 
potassium is distinguished from all other bases, excepting mag- 
nesium, sodiwn, and ammonium, by not being precipitated by 
ammonium sulphide nor carbonate of ammonium. The positive 
reactions by which its presence is ascertained are—(1) its preci- 
pitation when converted into an acid tartrate ; (2) its precipita- 
tion by perchloride of platinum; (8) the violet colour it imparts 
to flame. " 

The sparing solubility of the acid tartrate is the test which 
ig used in the U.S.P. to distinguish all salts of potassium. The 
reagent employed is tartaric acid in the case of potassium 
hydrate, carbonate, and bicarbonate; in the case of the tartrate 
of potassium and sodium, acetic acid is used. In the case of 
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most other salts a saturated solution of bitartrate of sodium is 
added to their aqueous solution. Potassium chlorate is calcined 
and the reagent added to a solution of the residue. Potassa 
sulphurata is decomposed by boiling with hydrochloric acid, the 
sulphur removed by filtration, and the filtrate neutralised by 
soda before the reagent is applied. No test for potassium is 
given in the case of potassium bitartrate or permanganate. 

This test is only employed in the British Pharmacopeia in 
four instances—viz. neutral tartrate, acetate, bromide, and 
iodide. In the case of the neutral tartrate the test is applied by 
adding a small quantity of acetic acid, and thus producing acid 
tartrate. In the case of the acetate, bromide, and iodide, it is 
applied by adding tartaric acid. On the addition of perchloride 
of platinum to chloride of potassium a double chloride of potas- 
sium and platinum is formed, and falls as a sparingly soluble 
pale-yellow precipitate. If the potassium salt be other than a 
chloride, part of the chlorine in the platinum salt is used up to 
convert the potassium into a chloride, and thus loss of the 
expensive reagent takes place. To avoid this loss hydrochloric 
acid is always to be added before the addition of the platinum 
salt. This reaction is not used for the bromides and iodides, 
because bromide and iodide of platinum would be formed and a 
loss of the reagent would occur. In testing some potassium 
salts, modifications are observed in the mode of applying the 
test. Before applying it to the chlorate the salt is calcined, 
oxygen is thus driven off, and the residue, consisting of chloride 
of potassium, does not require the addition of hydrochloric acid. 
The permanganate is also calcined, but the potash contained in 
the residue, after being dissolved out by water from its admixture 
with manganese dioxide requires to be treated with acid as usual. 
In the case of the sulphide the hydrochloric acid causes the 
evolution of hydrogen sulphide, which must be removed by boil- 
ing, and causes also the precipitation of sulphur, which must be 
removed by filtration before the addition of platinum chloride. 


PREPARATION or Potassicu Sats. 
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Prepared from hy 
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Potassiumcarbonate,! Wood ashes . . Lixiviatiny, evaporating, and 
B. and U.S.P. . erystallising. 

Liquor potassm, B.P. | Potassium carbonate Tieating solution with slaked 
» potassii, U.8.P. lime and partially evaporating. 


ee eer 


Caustic potash, B. Do. . Ditto, and evaporating to dry- 
and U.S.P. , ness, 

Potassium bicarbon- Do. . | Passing carbonic acid gas into 
ate, B. and U.S.P. solution. 

Potassium sulphite, Do. . | Passing sulphurous acid gas into 
U.8.P, strong solution until acid, add- 


ing equal weight of potassium 
carbonate and crystallising, 
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PREPARATION OF Potassium Sauts—(continued). 





| Prepared from By 





Potassium acctate, | Potassium carbonate | Dissolving in acetic acid. 
B. and U.S.P. 


Potassium citrate, B. Do. «| Neutralising with citric acid. 
and U.S.P. 

Potassium hypophos- Do. - | Decomposing by hypophosphite 
phite, U.S.P. of calcium. 

Potassium chlorate, Do. » | Treating with lime and chlorine. 
B. and U.S.P. 

Potassa sulphurata, Potassium carbonate | Heating together. 


B. and U.S.P. and sulphur 
Potassium ferrocyan- | Potassium carbonate 


Fusing with animal matter and 
ide, B. and U.S.P. 


iron ; lixiviating and crystal- 
lising. 

Igniting either alone, or with car- 
bonate of potassium. The for- 
mer process is official B.P. and 
gives a purer, the latter a 
more abundant product. 

Treating with charcoal or clay. 


Potassium cyanide, | Potassium  ferrocy- 
B. and U.S.P. anide 


Potassium acid tar- ; Crude tartar or argol 
trate, B.and U.S P. 
Potassium tartrate, | Acid tartrate of Neutralising with potassium car- 
| 


Potassium nitrate, ' Native. , ‘ 
B. and U.S P. 

Potassium sulphate, 
B. and U.S.P. 


Acid sulphate left 
from admisture of 
sulphuric acid and 
potassium nitrate 
in the preparation 
of nitric acid 

Potassium perman- Chlorate of potas- 
ganate, BB. and: sium, caustic pot- 
U.S.P. ash, and oxide of 


Neutralising with carbonate of 


| 
B. and U.S.P. | potassium bonate. 
| 
| 
| potassium or calcium. 


Ignition together, boiling and 
neutralising. 

manganese [ 

Potassium bichrom- ; Chromate of potas- 
ate, B. and U.S.P. sium 

| Potassium iodide, | Potash and iodine . 
B. and U.S.P. 

Potassium bromide, | Potash and bromine. 
B. and U.8.P. 


Treating with sulphuric acid. 


Mixing and heating with char- 
coal. 
As in the iodide. 











GENERAL AcTION OF Potassium Sauts.—According to Ringer, 
potassium is a protoplasmic poison destroying muscle, nerves, 
and nerve-centres when applied to them sufficiently long and in a 
sufficiently concentrated form. But this action is not peculiar to 
potassium, for sodium, ammonium, hydrocyanic acid, and pro- 
bably many other substances possess it. Potassium salts differ 
from sodium salts in diffusing more readily through membranes. 
They arc more easily absorbed and more easily excreted than 
sodium salts. In the living organism they occur chiefly in the 
solid structures, such as blood-corpuscles and muscles, while 
sodium salts occur chicfly in the fluids of the body. 

When applied to muscle, potassium salts in minute doses may 
increase its contractile power (p. 185) ; but in larger doses, or when 
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continued for a longer time, they diminish its power and finally 
paralyse it altogether. They remove the excessive prolongation 
of muscular contraction produced by veratrine, barium, calcium, 
strontium, and by large doses of sodium or lithium (p. 185). 

They have a somewhat paralysing action on motor nerves. 
They paralyse also the nerve-centres, generally after a primary, 
transitory, excitement. 

A peculiar difference in the action of sodium and potassium 
salts locally applied to the mtestine has been already noticed 
(p. 388). Large doses paralyse the muscular fibre of the intes- 
tines, and it is possible that this paralysing action is the cause of 
the digestive disturbances which the prolonged use of potassium 
salts causes (Rossbach). 

When administered by the mouth they may produce, like other 
salts in large doses, irritation of the gastro-intestinal canal. 
They are, however, 80 quickly excreted that they can hardly 
produce poisoning by their action on the heart while circulating 
in the blood; they probably modify the nutrition of the tissues 
and act as alteratives. It is probable that potassium salts may 
accumulate to a certain extent in the body in the same way as 
sodium chloride (p. 601). By feeding animals with potassium 
salts the poisonous action of barium may be lessened. Cash and 
I have now found that when injected simultaneously with salts 
of barium (cf. p. 187), they will antagonise the action of the 
latter, and prevent death from an otherwise lethal dose of barium. 
Similar experiments with potassium and veratrine have given 
negative results. The prolonged use of potassium salts is apt 
to cause some depression, and larger doses continued for some 
time may diminish the force of the circulation. They do not 
paralyse the heart when given by the mouth, but when injected 
<lirectly into the veins they produce transitory excitement, clonic 
spasms, paralysis, and death. 

Death is preceded by convulsions, and is caused by stoppage 
of the heart while respiration still continues. Even after both 
heart and respiration have ceased and the animal is apparently 
dead, life may be restored by the patient use of artificial respira- 
tion, and mechanical irritation of the heart by compressing the 
cardiac region. After the heart has thus been induced to beat 
spontaneously, respiration still remains in abeyance for some time. 
The nerve-centres are also paralysed, and neither voluntary 
movement nor reflex action occur for some time. When reflex 
excitability returns it is often much exaggerated, 50 that a slight 
shake or gentle touch on the surface may cause spasms. In this 
respect potassium somewhat resembles atropine, and the possible 
explanation of this action has already been discussed (p.171 et seq.). 

The effect of potassium salts on the circulation somewhat 
resembles that of digitalis. In large doses they cause a rapid 
fall of the blood-pressure and pulse-rate. Smaller doses cause a 
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slight fall of both pulse-rate and pressure, followed by a rise of 
both. During the rise of pressure, however, the pulse becomes 
again slow, and continues so even when the pressure again begins 
to fall to the normal. The rise of pressure occurs even when 
the spinal cord is divided, and probably depends on contraction 
of the arterioles (p. 281). 


Potassii Carbonas, B.and U.S.P. Carsonate or Potassium, 
K\,CO,, with about 16 per cent. of water of crystallisation, B.P. 
(<,CO,) 8H,O ; 330, U.S.P. 

Cuaracters.—A white crystalline powder, alkaline, and 
caustic to the taste, very deliquescent. 

SOLUBILITY.—It 1s readily soluble in water, but insoluble in spirit. 

KkKacTION.—It gives the reactions of a carbonate (p. 594) and of potas- 
sium (p. 608). 

20 grains Carbonate 
of Potassium 


(17 grains Citric Acid, or 


neutralise (18 grains Tartaric Acid. 


Dosr.—10 to 30 grains. 

Action.—When taken internally it acts as an irritant poison. 
It is rarely used internally, but may be given instead of liquor 
potassee, or of bicarbonate, or in an effervescent form with citric or 
turtaric acid. It is chiefly employed in the preparation of other 
potassium salts. A dilute solution of if may be used as an 
application to the skin to relieve itching, and for this purpose 
may be alternated with dilute acid. Carbonate of potassium is 
also used as an ingredient in sulphur ointments (Ung. Sulph. 
Alk. U.S.P. p. 544) in cases of indurated acne: the strength 
may be half a drachm to a drachm in the ounce of ointment. 


Liquor Potassz, B. and U.S.P. So.urion or Porasn, B.P.; 
oF Porassa, U.S.P.—An aqucous solution of hydrate of potassium 
(NX HO ; 56) containing 5°84 per cent. of the hydrate, B.P.; about 
5 per cent., U.S.P. 

Dose.—15 to 60 minims. 

Uses.—Dilute liquor potasse is used externally as a lotion 
in freckles, and when diluted with water in the proportion of 1 
to 6, is employed in order to soften ingrowing toe-nails. Inter- 
nally it acts both as a direct and remote antacid and as an 
alterative. It is given in scaly skin-diseases, in eczema and 
acne, especially when these occur in gouty subjects, or are ac- 
companied by acidity of the stomach. In eases of dyspepsia, 
with irritability, it 1s said to have a sedative action upon the 
stomach, and thus to be preferable to the bicarbonate. It is 
believed to be useful in jaundice, and in enlargement or cancer 
of the liver. For its action upon the system it has been adminis- 
tered in rheumatism, both acute and chronic. It is given to 
cause the absorption of fat in obese persons, but may destroy 
the general health (cf. p. 599). It has been used to cause the 
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absorption of scrofulous glands and of bronchocele. It increases 
the bronchial secretion, and renders it more liquid and easier to. 
cough up. It is therefore useful in bronchitis where the secretion 
is scanty and difficult to expectorate, and is equally serviceable 
in the intercurrent bronchitic attacks to which phthisical patients 
are liable (p. 252). 


Potassa Caustica, B.P.; Potassa, U.S.P. KHO; 56. 
Caustic Poraso.—Hydrate of potassium, KHO, containing some 
impurities. 

CuaracTERS.—In hard white pencils, very deliquescent, power- 
fully alkaline and corrosive. 

REACTIONS AND TEsts.—A watery solution gives the reactions of potassium 
(p. 603) and those showing the absence of impurities. 
PREPARATION CONTAINING Cacstic Porasn. 
Liquor Potassee.............. 27 grains in 1 fluid ounce. 
PREPARATION IN WHICH CatsTIc PoTasH I8 USED. 
Potassii Permanganas. 


Usrs.—It 1s used as a caustic where we wish to burn deeply 
and widely, as in snake-bites, the bites of rabid animals, or in 
poisoned wounds. It is occasionally employed to open abscesses, 
more especially abscess of the liver, in which it 1s sometimes pre- 
ferred to the knife, as by its use we secure adhesion of the liver to 
the abdominal wall before the abscess is opened, and thus prevent 
any pus from finding its way into the peritoneal cavity. Ringer 
says that the best way to apply it is to cut a hole in a thick 
piece of plaster, smaller than the size of the slough which we 
wish to make, and rub on the caustic potash, slightly wetted 
until the tissues assume a greyish colour, then to wash the part 
with vinegar, and apply a poultice. Solutions of caustic potash 
of the strength of 10 to 30 grains to the ounce of distilled water 
are useful in dissolving the thickened patches of old eczema: 
acetic acid must be applied to neutralise the potash, and the 
treatment renewed once or twice a weck. 


U.S.P. Potassa cum Calce. Potassa with Lime; Vienna 
Paste. 

CraracTERs.—It is a greyish-white, deliquescent powder with 
a strongly alkaline reaction. 

Rracrion.—-It gives the tests of potassium (p. 603) and calcium (p. 646). 

PREPARATION.— Equal parts of caustic potash and lime made into a paste 
with alcohol. 

Uses.—It is used for the same purposes and in the same 
manner as caustic potash, but being less dcliquesecent its action 
is slower and more limited; it is thus more easily restricted to 
the part which it is wished to destroy, and is less liable to spread. 


Potassii Bicarbonas, B. and U.S.P. BuicarponaTe or 
Potansicu. KHCO,; 100. 
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CuHaracters.—Colourless right rhombic prisms, not deliques- 
cent, of a saline feebly alkaline taste, not corrosive. 
Reactions anD TEsts.—It gives the reactions of a bicarbonate (p. 594 
and of potassium (p. 603) and those showing the absence of impurities. 
20 grains Bicarbonate 14 grains Citric Acid, or 
of Potassium 15 grains Tartaric Acid. 


Dosrt.—10 to 40 grains. 


PREPARATION. 
3.P. 
Liquor Potassee Effervescens (Potash water)..........0. 30 grs. in 1 pint. 


Usrs.—Solutions of bicarbonate of potassium may be used 
externally to relieve itching. Internally it is given in dyspepsia, 
rheumatism, gout, and scalding depending upon excessive acidity 
of the urine with presence of uric acid, or in cases of deposit of 
this acid in the urinary passages. 


Potassii Acetas, B. and U.S.P. Acetate oF Potassium 
CH,K(CO-OH); 98. 

CHaracters.— White foliaceous satiny masses, very deliques- 
cent. 

Reactioxs.--With a watery solution, tartaric acid causes a crystalline 
precipitate (potassium), sulphuric acid the disengagement of acetic acid, and 
a dilute solution of perchloride of iron strikes a deep red colour (acetate). 

Iupurities.—Acid, carbonate, lead. 

Trsts.—Neutral to test paper (no acid); almost entirely soluble in rectified 
spirit (no carbonate). Its solution is unaffected by sulphide of ammonium 
(no metals). 


Dosr.—10 to 60 grains. 


PREPARATION IN WHICH ACETATE OF POTASSIUM IS USED. 
o 
Tinctura Ferri Acetatis. 


Usrs.—From its slight local action and its great solubility 
it produces little effect directly on the stomach and is easily 
absorbed into the blood. Here it is converted into carbonate 
and renders the blood and the secretions which come from it 
more alkaline. This salt of potassium is one which is very 
frequently used for the purpose of rendering the urine alkaline. 
It is one of the most powerful saline diuretics we possess, and 
is much used in dropsies, alone or combined with other diuretics, 
or with tonics and stimulants, e.g. acetate of iron and acetic 
ether. 

When given in large doses (120 grains and upwards) and in 
a concentrated form it acts as a purgative. 

It is employed, like other potassium salts, as an alterative in 
acute rheumatism, skin diseases, and enlarged glands. 


Potassii Citras, B. and U.S.P. Crrrats or Porassrum. 
K,C,H,O,. B.P. K,0,H,0,.H,0; 824. U.S.P. Liquor Porassm 
Crrratis, U.S.P. 


neutralise 
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CHanacters.—A white powder, of saline feebly acid taste, 
deliquescent, and very soluble in water. 


Reactions anp Tests.— Heated with sulphuric acid it forms a brown fluid, 
ives off an inflammable gas and evolves the odour of acetic acid (citrate). 
ts solution gives the reactions of potassium (p. 608) and, mixed with a 

solution of chloride of calcium, remains clear till it is boiled, when a white 
precipitate separates which is readily soluble in acetic acid. This precipitate 
1s citrate of calcium, which is less soluble in hot than in cold water. 


DosE.—20 to 60 grains. 

Usss.—-Is very pleasant to the taste, produces no local action 
and is very soluble. It is thus easily absorbed into the blood, 
and there becomes carbonate. It is less liable to purge than 
other potassium salts, and can thus be given in larger doses. 
After absorption it acts like the carbonate, causes diuresis and 
lessened acidity or even alkalinity of the urine, and probably 
influences tissue-change as well. It is antiscorbutic. 


Potassii Tartras Acida, B.P.; Potassii Bitartras, U.S.P. 
Acip Tartrate or Porassium, B.P.; Brrartrare or Potassium, 
U.S.P. Cream or Tartar. KHC,H,O,; 188. 

An acid salt obtained from the crude tartar which is de- 
posited during the fermentation of grape-juice, B.P. 

CHaracters.—A gritty white powder, or fragments of cakes 
crystallised on one surface; of a pleasant acid taste. 


So._usriity.—Sparingly soluble in water, insoluble in spirit. 

ReAcTIONS AND TEsts.—Heated in a crucible it evolves inflammable 
gas and the odour of burnt sugar, and leaves a black residue (tartrate). The 
calcined residue consists of potassium carbonate and gives its reactions. 


Dosz.—20 to 60 grains as a diuretic; }-4 oz. as purgative. 


PREPARATIONS IN WHICH ACID TarreaTe or Potassicm 18 CUSED. 
B.P. U.8.P. 


Acidum Tartaricum. Pulvis Jalapw Compositus. 
Antimonium Tartaratam, 

Confectio Sulpburis. 

Ferrum Tartaratum. 

Potassii Tartras. . 

Pulvis Jalape Compositus. 

Seda Tartarata. 


Uses.— From there being two equivalents of tartaric acid to 
one of potassium it has a somewhat acid taste, and is used 
instead of tartaric or other acids for making cooling drinks 
in fevers, &c. A refreshing drink called Potus Imperialis, or 
Imperial, is made by dissolving 1 to 14 drachm of acid tartrate 
and a little sugar in a pint of boiling water and infusing with 
half the fresh peel of a lemon. 

In small doses it is absorbed, oxidised in the blood to car- 
bonate, and acts like the acetate as a diuretic. 

In larger doses it retains water with great avidity, and pre- 
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vents its absorption into the blood for a long time. It therefore 
causes the stools to be very watery, by detaining water in the 
intestine, but it has no irritating action on the intestine, and 
produces no increased peristalsis. If no other medicine be given 
to cause peristalsis, the salt and the water it has been retaining 
will be absorbed. Its action is thus very much like that of a 
simple enema of water going along the whole intestine, and like 
a simple enema it produces no depressing effect. 

It is much used in dropsies as a purgative, generally in com- 
bination with jalap or scammony to produce peristalsis, whether 
the dropsy be due to affections of the heart or kidneys, and also 
in Bright’s disease, even when unaccompanied by dropsy. It 
has also been employed as a laxative in dysentery, piles, and 
prolapsus ani. 


Potassii Tartras, B. and U.S.P. Tarrrate or Potassium, 
K,C,H,O,.H,O (B.P.), or (K,C,H,O,),H,O; 470 (U.S.P.). 
CuHaracters.—In small, colourless, four or six-sided prisms. 


ReEactions.—It gives the reactions showing the presence of tartaric acid 
and potassium like the bitartrate, but it is readily distinguishable by its 
greater solubility in water. 

Impuriry.—Bitartrate. 

Trst.— Entirely dissolved by its own weight of water. 


Dosrk.— As a diuretic, 20-60 grains. As a purgative, }-4 
ounce. 

Usrs.—In small doses it is absorbed, converted into carbon- 
ate in the blood and acis as a diuretic, antilithic, \c., like the 
acetate and citrate. In larger doses it acts as a purgative, like 
other saline cathartics. 


Potassii Sulphas, B. and U.S.P. Svu.pxHare or Potassium. 
K,S80,; 174. 

CrHaracrers.—Colourless hard six-sided prisms terminated 
by six-sided pyramids. 


SoLusBixity.— Sparingly soluble in water, insoluble in alcohol. 

Reactions.—It decrepitates strongly when heated. Its solution in water 
fives the reactions showing the presence of potassium and a sulphate (v. p. 
595). 

Impuriries.—Calcium, chlorides, iron and lead. 

Trst.—The solution should give no precipitate with oxalate of ammo- 
nium (no calcium), nitrate of silver (no chloride), nor ammonium sulphide (no 
metals). 


Dose.—15 to 60 grains. 


PREPARATIONS. 
3B.P. 
Pilula Colocynuthidis Composita (p. 522) ............ 1 part in 24, 
os os et Ryoscyami (p. 622) ........ 1 » 36. 
» Specacuanhee cum Scilla (p. 522) ............... 1 ae 
Pulvis Tpecacuanhed Compositus..........cecccscccaees. 4 » 5. 
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Uses.—Sulphate of potassium is employed as a saline purga- 
tive in cases of dyspepsia, biliousness, and albuminuria. It is 
generally combined with some other aperient, such as rhubarb. 
From its hardness it is used to aid in pulverising tough vegetable 
substances, like ipecacuanha in the preparation of Pulv. Ipeca- 
cuanhe Co., B.P. It was once supposed to have the power of 
arresting the secretion of milk, and was therefore given to women 
who wished to stop suckling. 


Potassii Nitras, B. and U.S.P. Nrrmare or Porassium. 
KNO,; 101. 

Nitrate of potassium of commerce, purified, if necessary, by 
crystallisation from solution in distilled water. 

Cuaractrers.—In white crystalline masses or fragments of 
striated six-sided prisms, colourless, of a peculiar cool saline 
taste. 


Reactioxs.—Thrown on the fire it deflagrates; warmed in a test-tnbe 
with sulphuric acid and copper wire it evolves ruddy fumes (nitrate). Its 
solution gives the reactions of potassium (p. 603). 

ImPuRITIES.—Sulphates and chlorides, which are detected by the usual 


tests (v. p. 594). 
DosEe.—10 to 30 grains. 


PREPARATIONS. 


B.P. Argenti ct Potassii Witras. U.S.P. Argenti Nitras Dilutus. 
U.S.P. Charta Potassii Nitratis. Nitrate of Potassium Paper. Unsized paper 
dipped in a 20 per cent. solution of nitrate of potassium and dried. 


Action.—In large doses, nitrate of potassium will produce 
death by gastro-enteritis, with vomiting, weakness, and arrest 
of the circulation, due partly to the reflex action of the drug, and 
partly to its direct action on the heart after absorption. When 
injected into the blood, it slows the pulse by lessening the irri- 
tability of the cardiac ganglia, lowers the temperature, and 
causes dyspnea and death with convulsions. The convulsions 
are due to arrest of the heart, and consequent irritation of the 
brain by venous blood. 

Uses.—-Nitrate of potassium gives up its oxygen readily, and 
paper dipped in a strong solution of it (Charta potassii nitratis, 
U.S.P.) and then dried, may be burnt in a plate, and the fumes’ 
inhaled, in asthma. It has been suggested that among the pro- 
ducts of combustion the nitrite of potassium is the most efii- 
cacious. A ball of nitre, kept in the mouth and allowed to melt 
slowly away, gives relief in cases of relaxed sore-throat. It 
has been used internally in acute bronchitis, spasmodic asthma 
(either internally or by inhaling its fumes), and in dyspepsia with 
congestion of the mucous membranes. Generally it is avoided 
in inflammation of the stomach, intestine, kidneys, and bladder, 
on account of its local irritant action. On account of its action 
on the heart it has been given in hemoptysis and other hemor- 
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rhages. On account of its supposed action on the blood it waa, 
and is, used in inflammation, fevers, and exanthemata. As an 
alterative it is used in scurvy, purpura, rheumatism, and gout. 
Twenty grains of nitre with thirty of potassium bicarbonate ' 
taken in the morning in a large soda-water tumbler full of water ' 
will sometimes prevent the onset of a gouty paroxysm, and will | 
also remove the headache consequent upon a debauch. Nitrate 
of potassium is also used as a diuretic in cases of dropsy and 
gonorrhea, and as a stimulant to the bladder in cases of in- 
continence of urine. 


Potassii Chloras, B. and U.S.P. Cutorate or Porassivm, 
KC10,; 122°4. 

Cuaracters.—In colourless rhomboidal crystalline plates, with 
a cool saline taste. 

PREPARATION.—By passing chlorine through a mixture of potassium car- 
bonate and slaked hme. If potassium carbonate alone were used part of it 
would be converted into KCl and lost. 3K.,CO, + 3CL, = 5KCl + KCI1O, + 8CO,. 
To save this, lime is used, which is much cheaper. After the mixture has 
heen saturated with chlorine 1t 1s boiled, filtered, evaporated, and the 
chlorate crystallised out. K,CO, + 6CaH,O, + 6CL, = 2KC10, + 5CaCl, + CaCO, 
+6H,QO. 

SOLUBILITY AND Reactions.—Sparingly soluble in cold water. It ex- 
plodes when triturated with sulphur. When heated it fuses, gives off 
oxygen gas, and leaves a white residue, which dissolves in water and gives 
the reactions of potassium and of a chloride. 

Imrurriries.—Chloride and calcium. 

Trest.—Its solution 1s not affected by nitrate of silver (no chloride) nor 
oxalate of ammonium (no calcium). 


Dose.—10 to 30 grains. 


OFFICINAL PREPARATIONS, 
B.P. and t.s.P. Dost. 


Trochisci Potassii Chloratis.........5 grains in each lozenge.—1 to 6. 
Used also in preparing Potass1 Permanganas. 


Action.—Chlorate of potassium, when injected into the cir- 
culation, has not the same action as other salts of potassium. 
Small doses generally at first depress, and afterwards raise the 
blood-pressure and accelerate the pulse. Large doses cause 
stulden stoppage of respiration, and sinking of the blood-pressure 
down to zero, while the exposed heart continues to beat at nearly 
its normal rate, or a little over it, for half or three-quarters of 
an hour. 

Large doses administered medicinally have caused poisoning, 
especially in children. The symptoms are due to the hemoglobin 
of the blood being converted into methemoglobin by the action 
of the chlorate. They consist in hematuria with blood-casts and 
diminished secretion of urine, many of the renal tubules being 
filled with plugs of blood. The skin becomes discoloured or 
jaundiced, and death occurs with coma or convulsions. 

Uses.—Chlorate of potassium is chiefly used as a local appli- 
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cation to the mouth, to bring about a more healthy condition of 
the mucous membrane, and to cause ulceration present there to 
heal up. It is used in stomatitis occurring during nursing, what- 
ever it may depend upon; in aphtha, in cancrum oris. Asa 
gargle it is used in follicular pharyngitis ; and has been employed 
internally and as a local application in cases of croup, diphtheria, 
and spasm of the larynx. It may be used internally as a lotion 
to relieve the dryness of the throat after diphtheria and scarla- 
tina. When taken earlv, it is said to lessen or arrest catarrhal 
conditions of the nose, throat, and larynx. It has been recom- 
mended in chronic mucous diarrhea with whitish or mucilagin- 
ous-looking stools. It has also been used as an enema in cases 
of dysentery. After absorption into the blood it has been sup- 
posed to give off its oxygen, and thus to have a disinfectant 
action in cases of blood-poisoning and malignant fevers. A great 
part of it is excreted unchanged by the kidneys, but in large 
doses it decomposes the blood and converts it into methxmo- 
globin. It has been employed in acute and chronic bronchitis, 
in order to thin the secretion and promote expectoration, and as 
a diuretic in cases of dropsy. It was recommended by the late 
Sir James Simpson in 20-grain doses three times a day, to 
pregnant women where abortion was liable to occur from fatty 
degeneration of the placenta. 


Potassii Permanganas, B. and U.S.P. PERMANGANATE OF 
Potassium. KMn0O,, B.P. K,Mn,O,; 314, U.S.P. 

Cuaracters.—Dark purple, slender, prismatic crystals, in- 
odorous, with a sweet astringent taste. 


PREPARATION.— By heating caustic potash and manganese dioxide 
together in a crucible with chlorate of potassium which yields up its oxygen 
to the manganese and forms manganate of potassium, 8MnO,+ 6KHO + 
KCl0, = 8K,MnO, + KC1+3H,0. On boiling this with water it is decom- 
posed, permanganate being formed, and manganese dioxide being deposited. 
8K, MnO, + 2H,O = K,Mn,0,+ MnO,+4KHO. On decanting from the man. 
ganese dioxide, neutralising with sulphuric acid, evaporating, filtering 
through asbestos, and evaporating further, the salt crystallises out. 

SoLuBiLity.—It is entirely soluble in cold water. A single small erystal 
suffices to form with an ounce of water a rich purple solution. 

Reactions.—It gives off oxygen readily to organic substances and is de- 
composed, manganese dioxide being precipitated, so that the solution when 
mixed with a little rectified spirit and heated, becomes yellowish-brown. 
The crystals heated to redness decrepitate, evolve oxygen gas, and leave 
a black residue from which water extracts potash, recognised by its alkaline 
reaction and by the appropriate tests. 


B.P. Liquor Potassii Permanganatis (Permanganate of Potassium 
4°4 prs. in 1 fl. oz. of water or 1 per cent. solution). 
Condy’s fluid is a solution of 2 grains to the ounce. 


ADMINISTRATION.—The solution has a disagreeable taste, and 
the solid permanganate of potassium gives off oxygen so readily 
that, if mixed with easily oxidisable substances, such as sugar, 
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syrup, or glycerine, the mixture may explode or take fire spon- 
taneously. Martindale recommends that the necessary quantity 
of permanganate should be made into a pill with kaolin ointment 
consisting of equal parts of vaseline, paraffin, and kaolin. 

Action.—Permanganate of potassium very readily parts with 
its oxygen, and thus destroys organic matter; when mixed 
with cobra poison it completely destroys the deadly power of 
the latter, and the mixture may be injected subcutaneously with- 
out any bad effects. When injected after the poison, however, 
it does not appear to come into such immediate contact with it 
in the tissues as to destroy it, and it therefore does not act as 
an antidote. 

Usrs.—It is used to disinfect the stools in typhoid fever, and 
to disinfect the hands after making post-mortem examination, or 
after coming in contact with matters likely to convey contagion 
or infection (p. 105). It is applied as a lotion to wounds and 
sores, especially those having a foul-smelling discharge, and may 
be injected into the cavity of abscesses after evacuation of pus, 
or used to wash out the cavity of the pleura after the fluid has 
been removed in cases of pleurisy. In cases of ozena it is em- 
ployed to wash the nose, and as a lotion or gargle to the mouth 
in ulceration with fcetor, such as mercurial stomatitis, and also 
in diphtheria. It has been recommended internally in cases of 
diabetes. It is said by Ringer and Murrell to be of very great 
use in amenorrhea, two or three grains being given in pill three 
or four times a day for some days before the period. 


Potassa Sulphurata, B. and U.S.P. Scirsvrarep Porasn, 
B.P.; SutpHtrateD Potassa, U.S.P. 

CHaracters.—Solid, greenish fragments, hver-brown when 
recently broken, alkaline, and acrid to the taste. 

SoLuBmATY AND Reactions.—It readily forms with water a yellow solu- 
tion, which has the odour of sulphuretted hydrogen, and evolves it freely 
when excess of hydrochloric acid is dropped into it, sulphur being at the 
same time deposited. The acid fluid when boiled and filtered 1s precipitated 
yellow by perchloride of platinum, and white by chloride of barium. 

Imrurity.—Carbonate left in the preparation, or sulphate formed by 
decomposition. 

Trst.—About three-fourths of its weight are dissolved by rectified spirit, 
in which both carbonate and sulphate are insoluble, 


Dosr.—2 to 10 grains. 


PREPARATION. 
B.P. 
Unguentum Potasse Sulphuratee (5 parts, hard paraffin 18, soft paraffin 55). 


Action.—When applied to the skin, the ointment may be 
used instead of simple sulphur ointment. In the intestine sul- 
phurated potash seems to stimulate peristaltic action, and to act 
as a laxative. Apparently also, like sulphur, it has a somewhat 
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stimulating action upon the respiratory mucous membrane, and 
upon the sweat-glands. 

Usres.—The ointment is used externally in cases of scabies 
and acne. Sulphurated potash is used as a bath in chronic 
rheumatism (p. 470), rheumatoid arthritis, and chronic organic 
nerve-disease, and as a diaphoretic in albuminuria. It has been 
given internally in chronic bronchitis, croup, and whooping- 
cough, and used as an injection into the rectum to destroy 
ascarides, in solutions of half a grain to a grain in the ounce of 
water. 


Potassii Bichromas, B. and U.S.P. BicnromaTE oF 
Porassium, K,CrO,.CrO,, B.P. : K,Cr,0,; 294°8, U.S.P. 

Cuaracters.—In large red, transparent, four-sided tables; 
anhydrous. 

REACTIONS AND SoLusBILity.—It fuses below redness; at a higher tem- 
perature is decomposed, yielding green oxide of chromium and yellow chro- 
mate of potassium, which may be separatea by dissolving the latter in water. 
The bichromate dissolved in water gives a yellowish-white precipitate with 
chloride of barium, and a purplish red precipitate with nitrate of silver, and 
both these precipitates are soluble in diluted nitric acid. The solution also 
when digested with sulphuric acid and rectified spirit acquires an emerald 
green colour. 


PREPARATIONS IN WHICH BICHROMATE OF POTASSIUM IS USED. 
Acidum Chromicum. Sodw Valerianas. 
Test solution of Bichromate of Potassium, U.8S.P. 1 in 10 of water. 


Action.—In frogs it causes general feebleness of motion, 
respiration, and circulation, and sometimes convulsions. The 
nerve-centres are tirst excited and then depressed. The nerve- 
centres are affected before the nerves or muscles. The heart 
stops in diastole. In mammals it causes vomiting, diarrhea, 
and bloody stools, great feebleness, and general clonic movements. 
In rabbits and guinea-pigs convulsions and paralysis occur, 
chiefly affecting the posterior limbs. Lost mortem a red colora- 
tion of the muscles is observed, and the gastric and intestinal 
mucous membranes are congested. 

Uses. —It has been used by Vulpian alternately with iodide 
of potassium and nitrate of silver in tabes dorsalis ; and in doses 
of 4-14 grain it is said to be useful in cases of dyspepsia simulat- 
ing cancer of the stomach. 


Potassii Ferrocyanidum, B. and U.S.P. Ferrocyanive 
OF Potassium. K,Fe(CN),.3H,O; 421-9. 

Cuanacrers.—In large yellow four-sided tablets or prisms, 
permanent in the air. 

SoLusiuitry.— Soluble in water, insoluble in aleohol. 

Reactions.—The aqueous solution precipitates deep blne with persulphate 


of iron, brick-red with sulphate of “ed and white with acetate of lead, 
Heated with diluted sulphuric acid, hydrocyanic acid vapours are evolved. 
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PREPARATIONS FOR WHICH F'ERROCYANIDE oF PorTAssIUM IS USED. 
Acidum Hydrocyanicum Dilutum, Potassii Cyanidum. 


Test solution of Ferrocyanide of Potassium. Dissolve } ounce of ferrocyanide 
of potassium (yellow prussiate of potash) in crystals in 5 fluid ounces of distilled 
water and filter, B.P.; 1 in 10 of water, U.S.P. 


Test solution of Ferricyanide of Potassium. Dissolve } ounce of ferricyanide 
of potassium (red prussiate of potash) in crystals in 5 fluid ounces of distilled 
water and filter, B.P.; 1 in 10 of water, U.8.P. 


Potassium Cyanidum, B. and U.S.P. Cyanine or Poras- 
sium. KCN; 65. 

CuaracTtEers.— White, opaque, deliquescent, crystalline masses 
having the odour of hydrocyanic acid, like which it is intensely 
poisonous (p. 586). 


B.P. Prepararion FOR WHICH IT I8 USED. 
Bismuthum Purificatum. 


Potassii Bromidum, B. and U.S.P.—Vide p. 5538. 
Potassii lodidum, B. and U.S.P.—Vide p. 559. 


SODIUM. Na; 23. 


Socrces oF Soprom Satts.—The chief source of sodium is 
common salt obtained by the evaporation of sea-water, or from 
salt mines. ‘T'wo subsidiary sources are the nitrate of sodium 
and borax, both of which are found native. 

GENERAL Reactions or Sopivm Satts.—They are not preci- 
pitated by any of the ordinary reagents. The special test for 
them is the ycllow colour which they give to flame. The mere 
appearance of the yellow colour is the test adopted by the British 
Pharmacopaia, but it is improved upon in the American Pharma- 
copaia, Which directs that the flame should not appear more 
than transiently red when observed through a blue glass. In 
this way sodium salts are both more readily distinguished from 
those of potassium, and the presence of the slightest impurity is 
easily observed; for sodium salts are so widely distributed in 
nature, and the yellow colour which they give to the flame is so 
bright, that minute quantities of sodium mixed with potassium 
may disguise the violet colour which the potassium gives, although 
it should be present in much greater quantity than the sodium. 
To distinguish between potassium salts and sodium salts, it is 
therefore necessary to look at the flame through a blue glass, 
which cuts off the yellow rays emitted by the sodium of the flame, 
and thus allows the violet ones of the potassium to be seen. 
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PREPARATION oF Sopium Savts. 





Prepared from By 





Sodium chloride . | Sea-water . : .| Evaporation. Or found native. 

Sodium sulphate .|Sodium chloride  ./| Heating with sulphuric acid in the 
preparation of hydrochloric acid. 

Sodium carbonate .; Sodium sulphate  ./; Roasting with calcium carbonate 
and coal. 

Sodium . . .' Sodium carbonate’. | Igniting with charcoal. 


(Liquor) | 
Dried sodium carbon- ' Sodium carbonate .' Heating. 


Sodium ethylate; Sodium . ... | Dissolving in ethylic alcohol. 
ate 
; Sodium bicarbonate . Ditto .| Mixing with dry carbonate and 
saturating with carbonic acid. 
Caustic soda. ‘ Ditto . | Decomposing by lime. 
Sodium acetate . Ditto .| Neutralising with acetic acid. 
Effervescent _citro- Ditto .| Heating dry carbonate with tar- | 
tartrate taric and citric acids. 
Tartrate of soda and Ditto .| Neutralising solution with acid | 
potash (soda _tar- tartrate of potassium, evaporat- | 
tarata) ing and crystallieing. | 
Sodium _ benzoate, Ditto .| Neutralising a hot solution with | 
U.S.P. benzoic acid and crystallising. 
Sodium phosphate . Ditto .| Decomposing bone-ash with sul- | 


phunic acid, and saturating the 
acid phosphate of calcium thus 
obtained with sodium carbonate. 


Sodium hypophos- Ditto .| Decomposing hypophosphite of : 
phite lime with sodium carbonate. 

Liquor sod chlori- Ditto . | Passing chlorine through its solu- 
nate tion. 

Sodium valerianate . Ditto . Neutralising by valerianic acid. 

Sodium salicylate, Ditto . Neutralising solution by salicylic 
B. and U.S.P. acid with slight excess of acid 


| and evaporating. 
Sodium sulphocarbo- Ditto -: Decomposing by barium sulpho- 
late, B. and U.S.P. ! carbolate. The barium sulpho- 
' carbolate is prepared by mixing 
equal parts of carbolic and strong 
sulphuric acid, allowing them 
to stand for some days, diluting 
and neutralising with barium 
carbonate. 
. Sodium bisulphite,; Sodium carbonate .; Saturating its solution with sul- 
i U.S.P. phurous acid. 


'Sulphite, B. and | Sodium bisulphite Adding an equal weight of sodium 
, U.S.P. carbonate to the bisulphite pre- 


pared as above. 
Hyposulphite, U.S.P.; Sulphite . ° .!| Heating with sulphur. 

and B.P., App. 
Borax P — Found native. 
Nitrate. ; Found native. 


Arseniate . ‘ | Carbonate and nitrate | Fusing with arsenious acid. 





_ Gerxenau Ivpurities or Sopicm Saits.-- As sodium carbonate 
18 prepared from sodium sulphate, and the latter from sodium 
chloride, sulphates and chlorides may be present as impurities 
in it. As the other sodium salts are chiefly obtained from the 
carbonate, chlorides and sulphates also come to be present as 
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impurities in them. They also occur even in the: nitrate of 
sodium found native. 

GENERAL Tests FoR Impurities 1x Soprum Satts.—In order 
to distinguish between salts of potassium and sodium, as well as 
to prove the absence of potassium as an impurity, the B.P. 
directs that the solutions of sodium salts, when acidulated, 
should not give a precipitate with perchloride of platinum. The 
U.S.P. directs that the yellow colour which sodium salts give to 
the flame should not appear more than transiently red when seen 
through a blue glass. The absence of chlorides and sulphates is 
ascertained by the usual tests (pp. 594, 595), and the absence of 
metals by the want of any colour or precipitate on the addition 
of hydrosulphurie acid or ammonium sulphide. 

GENERAL Action oF Sopium Sats. —Salts of sodium diffuse 
more slowly than those of potassium. They are neither absorbed 
nor excreted so readily, and have not a marked diuretic action. 
When locally applied to muscle and nerve in large doses they 
paralyse both, but not so powerfully as salts of potassium, nor 
have they such a paralysing action upon the involuntary muscle, 
either of the heart or theintestine. In large doses they lengthen 
the muscular curve, and increase the length of the curves pro- 
duced by calcium and strontium instead of shortening them, like 
potassium (p. 142). 

Urate of sodium is less soluble than urate of potassium or 
lithium. It is therefore less readily excreted, and forms the 
nodules known by the name of chalk-stones in gouty patients. 


B.P. Sodium. Sopium. Na; 28. The metallic element 
sodium as met with in commerce. It should be preserved in 
well-stoppered bottles under mineral naphtha. 

Cuaracters.—A soft metal, rapidly oxidising in the air, but 
showing a bright metallic surface when freshly cut. 


Reactions.—It attacks water or alcohol, with evolution of hydrogen gas, 
little or no insoluble matter remaining. Twenty-three grains, cautiously 
dissolved in water, require for neutralisation at least 975 grain-measures of 
the volumetric solution of oxalic acid. 


PREPARATION. 
Liquor Sodiui Ethylatis. 


B.P. Liquor Sodii Ethylatis. Soxivrron or Eraynate or 
Soprum.—lt contains 19 per cent. of the solid salt, NaC,H,O. 

CuaracTers.—A colourless liquid of syrupy consistence, be- 
coming brown by keeping. Specific gravity 0°867. 


Preranation.—By dissolving metallic sodium (1) in ethylic alechol (20) oon- 
tained in a flask which is kept cool in a stream of cold water. The solution 
should be recently prepared. 

Reacrions.— When heated it boils and gives off alcoholic vapours, leaving 
® white salt which, on being strongly heated, chars. If the white salt be 
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mixed with water and heated, it yields alcohol, and the solution, on evapora- 
tion, leaves a white residue consisting almost wholly of caustic soda. 
Acrion.—It is a powerful caustic. 
Uss.—To destroy nevi. It should be applied by means of 
a glass rod to the nevus for two or three days successively, and 
then discontinued until the scab which forms has become de- 
tached, after which the treatment should be resumed. 


Sodii Chloridum, B. and U.S.P. CxHtoripe or Soproum. 
Common Saut. NaCl; 58-4. 

CxHaracteRs.—In small white crystalline grains, or trans- 
parent cubic crystals, free from moisture. It has a purely saline 
taste, and imparts a yellow colour to flame. 

SoLUBILITY AND Reactions.—Is soluble mm water. The solution gives 
the reaction of a chloride (p. 594), and does not give that of potassium but of 
sodium (p. 617). 

PREPARATIONS IN WHICH CHLORIDE oF SopIUM IS USED. 
Acidum Hydrochloricum. Hydrargyri Perchloridum. 
Hydrargyri Subchloridum. 


Actions.—Although chloride of sodium is not much used as 
a remedy, it is most important as a food. It forms a large pro- 
portion of the salts of the body, and no doubt plays a very 
important part in tissue-change. When persons are deprived of 
it for a length of time the longing for it becomes intense, and 
animals will go very great distances to obtain it. When mixed 
with water, in the proportion of 0°65 to 100, the solution does 
not destroy animal tissues like water alone, and may be mixed 
with blood without destroying the corpuscles (vide p. 600). Strong 
solutions, however, are intensely irritating. When injected into 
the lymph-sac of a frog it causes increased diapedesis of the red 
corpuscles, which then pass out through the vessels in consider- 
able numbers. It is possible that an increase in the proportion 
of sodium chloride may have something to do with the produc- 
tion of scurvy, as this disease appears to be relieved by salts 
containing another base than sodium and another acid radical 
than chlorine. 

Usres.—Externally it is used as a stimulant to the skin in 
the form of baths (pp. 459 and 469). A solution of salt of 4 to 
1 per cent. has been recommended by Kuhne to wash wounds 
and raw surfaces in place of water, as it does not destroy the 
vitality of the tissues, and a similar solution may be used instead 
of water to wash out the nasal cavities, either alone or mixed 
with other medicaments. When taken in eonsiderable quan- 
tities it produces vomiting, and may be used as an emetic, 
either alone or to aid the action of other emctics. Half a tea- 
spoonful of dry salt, repeated until nausea is produced, is said 
sometimes to arrest hemoptysis. It appears to diminish the 
secretion of mucus, and may be given to children suffering from 
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worms, where the intestinal mucus is excessive and affords a 
nidus for the parasites. 

A solution (388 in 3) water) flavoured with liquorice, in table- 
spoonful doses every two hours, sometimes proves very useful in 
causing absorption of pleuritic serous exudation. It is contra- 
indicated when the exudation is purulent. 

After hemorrhage there is generally excessive thirst, and the 
addition of chloride of sodium to the water drunk by the patient 
has been recommended in order to prevent destruction of the 
blood-corpuscles which might arise from the absorption of small 
amounts of pure water. During convalescence patients some- 
times exhibit a desire for salt and indigestible food, which, if 
given, would probably derange the digestion, but the craving 
may be allayed by giving salt alone. It has been used in bilious 
diarrhoea, in doses of 10 to 60 grains, three or four times a day. 

As an enema to destroy ascarides it 1s frequently used. The 
proportion generally is 1 or 2 tablespoonfuls to the pint of water. 


Sodii Carbonas, B. and U.S.P. Carsonate or Sopium. 
Na,CO,.10H,0O ; 286. 

Obtained from the ashes of marine plants, or produced by 
chemical decomposition with chloride of sodium. 

Cuaracters.—In transparent, colourless, laminar crystals, of 
a rhombic shape, efflorescent, with a harsh alkaline taste and 
strong alkaline reaction. 

Reactions.—By heat it undergoes aqueous fusion, and then dries up, 
losing 63 per cent. of its weight. 

20 grains ) - {9°7 grains Citric Acid. 
Gaibonate of Sodium | neutralise {1 9, grains Tartaric Acid. 
Dose.—5 to 30 grains. 


PREPARATIONS. 
B.P. DOSE. 
Sodii Carbonas Exsiccata. Dried carbonate of sodium (used for 
PINS): Giadsuntsvnrstnsescns ces ecgdumaseceetvaleseatnen ens mensel suateaanuniaaceceet 3-10 grs. 


Usss.—It is not much used as a remedy. Its chief use is 
in the preparation of other sodium salts. A dilute solution of it 
may be used as a wash to the skin to remove itching. In cases 
of anmmia it may be combined with ferri sulphas exsiccata, 
4 grains of each, in pill. 


Soda Caustica, B.P.; Soda, U.S.P. Caustic Sopa, B.P.; 
Sopa, U.S.P.—Hydrate of sodium, NaHO, 40, with some im- 
purities. 

Craracters.—Hard, greyish-white pencils or fibrous pieces, 
deliquescent in moist air, dry and efflorescent in dry air, very 
alkaline and corrosive. 


Reactions AND TEsTs.—It gives the tests of sodium (p. 617), and not of 
potassium. Its solution in water, acidulated by nitric acid, effervesces only 
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slightly (limit of carbonate) and gives only scanty white precipitates with 
nitrate of silver and chloride of barium (limit of chlorides and sulphates). 
Impurities.—Carbonate, chlorides, sulphates. 
PREPARATION CONTAINING Caustic Sopa. 
Liguor Sodee ......... aaieetasebiiecions 18°8 grains in 1 fluid ounce. 


Uss.—It is used as caustic like potash, but has less affinity 
for water, and so does not take it from the tissues and destroy 
them so powerfully. At the same time it has less tendency to 
run over adjacent parts. 


Liquor Sodz, B. and U.S.P. Souvtion or Sopa.—An 
aqueous solution of hydrate of sodium (NaHO; 40) containing 
about 3 per cent. of the hydrate, U.S.P. (4°1 per cent. B.P.). 

CuaractErs.— Like those of liquor potasse (p. 607), but it is 
not precipitated by tartaric acid nor by perchloride of platinum. 

Usrs.—Is used in preparing ferric oxide and in other phar- 
maceutical processes, as it is cheaper than solution of potash. 
Internally it may act on the blood, rendering it and the secretions 
more alkaline, but it will not alter nutrition in the way that 
potassium salts do. 


Sodii Bicarbonas, B. and U.S.P. Bicarsonate or Sopium. 
NaHCO, ; 84. 

CHaracTERs.—In powder, or small opaque irregular scales, 
white, of a saline and not unpleasant taste. 


ReEactions.—It gives the reactions showing the presence of sodium, and 
of carbonic acid. It is distinguished from carbonate by its solution in cold 
water giving & white and not a coloured precipitate with solution of per- 
chloride of mercury. 


20 grains of Bi- ) : 
carbonate of Sodium } neutralise | 


Dose.—10 to 60 grains. 


PREPARATIONS CONTAINING BicarBonate or Sopicw. 


16°7 grains of Citric Acid, or 
17°8 grains of Tartaric Acid. 


B.P. DOSE. 
Liquor Sods Effervescens (soda-water)...30 grains in 1 pint...... ~1 pint. 
Sodii Citro-tartras Bilorvescens............ 17 parts in 31 .........0 gra. to 4-02. 
Trochisct Sodii Bicarbonatis ............... 5 grs.in each lozenge...1 to 6. 
U.8.P. 
Sodii Bicarbonas Venalis (for external use). 
Mistura Rhei et Sodio ...........cccceseccercenveesecscaseees 2 dr. to 3 oz. 
Pulvis Effervescens Compositus .................ceceeeeee, one or two powders. 


U.S.P. Sodii Bicarbonas Venalis. Comencta, Bicanponare or Soprcm.— Should 
contain 95 per cent. of pure bicarbonate, which it resembles in appearance and tests. 
U.S.P. Mistura Rhei et Sode. Mrixtcre or Ravpars anp Sopa.—Bicarbonate of 
sodium 3, fluid extract of rhubarb 8, spirit of peppermint 38, water q.s. to make 100. 
_U.S.P. Pulvis Effervescens Compositus. Compouxp Errerveacina PowpEer.— 
Bicarbonate of sodium 8, tartrate of potassium and sodium 24, mixed to make a 
powder of 160 grains; tartaric acid, in separate powder, 35 grains. 


Usrs.— Bicarbonate of sodium has a slight local irritant 
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action. It may be used as a wash in cases of itching skin- 
diseases, e.g. prurigo, and as a lotion to eczema. The strength 
is 2 grains to the ounce, and it is applied like water-dressing. 

A solution of this strength when used to rinse the mouth 
sometimes relieves the pain of toothache, and also relieves 
headache, either temporal or occipital, depending on decayed 
teeth, even though no pain should be felt in the tooth itself. 

It may also be used to prevent injury to the teeth from acid 
tonics. 

Mixed with tincture of opium, and introduced into the cavity 
of a decayed tooth by means of a pledget of cotton-wool, it will 
often arrest the pain of toothache. When swallowed it stimu- 
lates the secretion of gastric juice, and isa most efficient remedy 
when given from ten minutes to half an hour before meals, in 
cases of atonic dyspepsia, where the patient complains of weight 
or pain at the pit of the stomach, pain between the scapule, and 
much flatulence unaccompanied by constipation. In such cases 
it is often advantageous to combine it with a bitter tonic and 
some carminative. As dyspepsia often occurs in persons engaged 
in business who cannot carry mixtures about with them, the 
lozenges (B.P.) are very useful, for they can be easily carried 
about and taken when necessary. 

It also relieves frontal headache, unaccompanied by constipa- 
tion, where the headache is situated just at the junction of the 
forehcad with the hairy scalp. Frontal headache, lower down, 
just above the eyebrows, is better treated by nitro-hydrochloric 
ucid (p. 576). In persons who suffer from great acidity after meals, 
it may be used as an antacid. A solution of 4 or 1 grain to the 
ounce of water or milk is exceedingly useful in the diarrhea and 
marasmus of infants. 

It is also serviceable in cases of diabetes, to lessen the amount 
of sugar. It renders the bronchial secretion less tenacious, but 
is not so useful as bicarbonate of potassium. The lozenges are 
very convenient in such cases. 

It seems to have less tendency than potash to produce 
catarrh of the stomach, and may be used for a longer time 
(p. 606). 

As sodium naturally exists in large quantity in the blood, the 
amount we can add is but a small fraction of that quantity, and 
its alterative action is very slight. It will mezease the alkalinity 
of the blood, and has been given instead of bicarbonate of potas- 
sium in acute rheumatism, but it is perhaps not so good. The 
urate of sodium 1s not so soluble as that of potassium, so sodium 
is not so good in the uric acid diathesis (Garrod), and its diuretic 
power is also less. 


B.P. Sodii Citro-Tartras Effervescens. Errervescentr 
CITRO-TARTRATE OF Sopium, 
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Cuaracters.—A granular powder which effervesces on the 
addition of water. 

Dosr.—60 grains to }-ounce. 

Use.—If absorbed there may be some slight difference be- 
tween the effect of this salt and of tartarated soda, which contains 
some potash, but this is very slight, and of no importance. It 
is used only for its laxative effect. It is both pleasanter to take 
than tartarated soda, and it is less likely to cause unpleasant 
feelings in the stomach. 


Soda Tartarata, B.P.; Potassii et Sodii Tartras, U.S.P. 
TarTaRATED Sopa, B.P.; TarrratTe oF Potassium anp Sopivum, 
U.8.P. Rocwenite Sart. NaKC,H,0,.4H,0; 282. 

CHaractEeRs.—In colourless, transparent prisms or halves of 
prisms, of the right rhombic order, generally eight-sidea ; tasting 
like common salt. 

Impurity.—Bitartrate of potassium. 

Trst.—Entirely soluble in cold water. 

Reactions.— Heated with sulphuric acid it blackens, evolving inflammable 
gases and the odour of burnt sugar (tartrate). It imparts a yellow colour to 
flame (sodium). A strong solution gives a crystalline precipitate with a small 
quantity of acetic acid (potassium). 

Dosr.—As & purgative, + to 4 ounce; as a diuretic, 80 to 60 
grains. 

Uses.—In large doses it retains water, quickens peristalsis, 
acts as a purgative, and is chiefly used as such. In small doses 
it is absorbed from the intestines, is converted in the blood into 
carbonate of potassium and sodium, causes diuresis and renders 
the urine alkaline. It may be used as a remote antacid. 


Sodii Acetas, B.P. Appendix, and U.S.P. Acrrare or 
Soprcm, U.S.P. NaC,H,0,.8H,O; 136. 
Uses.—In testing and in preparing acetic ether. 


Borax, B.P.; Sodii Boras, U.S.P. Borax, B.P.; Borate 
oF Soprum, U.S.P. BrsoratE or Sopium. Na,B,O,.10H,0; 382. 

A native salt. It is also made artificially by boiling together, 
in proper proportions, boric acid and carbonate of sodium. 

Cuaracrers.—In transparent, colourless crystals, sometimes 
slightly effloresced, with a weak alkaline reaction. 

SoLusitiry.—Insoluble in rectified spirit, soluble in water. 

ReactTions.—A hot saturated solution, when acidulated with any of the 
mineral acids, Jets fall, as it cools, a scaly crystalline deposit (boric acid), the 
solution of which in spirit burns with a green flame. 


Dosz.—65 to 40 grains. 


PREPARATIONS. 


Gtycerinum Boracis....... 1 part in 6 by weight (=1 oz. in 4 fluid oz. glycerine). 
Mel Boracis ...,,.00..00...02- 56 grains in 1 oz. 


Used also to prepare boric acid. 
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Usres.—Borax destroys low vegetable organisms and prevents 
their germination. It thus acts asa disinfectant. Applied to the 
skin it removes the epidermis, and may be used for this purpose 
instead of soap. It is used as a lotion in acne. It forms a useful 
wash to remove scurf from the head, chloasma or liver spots, 
and to allay itching in urticaria, psoriasis, impetigo, and pruritus 
pudendi, scroti, and ani; it is also used in acute eczema in a 
solution of 1 per cent. with 1 per cent. of acetate of alum. In 
intertrigo it may be dusted on in a mixture with 5 per cent. of 
oxide of bismuth and starch. It is much employed in aphthous 
conditions of the mouth and throat, either alone or combined 
with chlorate of potassium. It may be given simply in solution, 
or in the form of the honey or glycerine. As an injection it is 
useful in leucorrheea and gonorrhcea. 

It has been supposed to have a special action upon the uterus, 
and has been employed in amenorrhea, dysmenorrheea, and puer- 
peral fever and convulsions. On account of its asserted power 
to increase the uterine contraction, it ought either to be avoided 
or employed with care during pregnancy. Borax is useful in some 
cases of epilepsy in doses of 10 to 15 grains three times a day. 
It acts as a solvent to benzoic acid. 


Sodii Sulphas, B. and U.S.P. SvupuHare or Soprum. 
GLAUBER’s Satt. Na,SO,.10H,0; 322. 

CHaracTERs.—In transparent, oblique prisms. It has a salt 
and bitter taste and effloresces on exposure to the air. 

So.uBiLity.—It is soluble in water, insoluble in spirit. 

Reactions. —It gives the reactions of sodium (p. 617) and of a sulphate 

59D). 
aw B.P.—May be obtained from the residue left in the manu- 
facture of hydrochloric acid, by neutralising it with carbonate of sodium, and 
crystallising from solution in water. 

Dosrt.—} to 1 ounce. 

Uses.—Sulphate of sodium, when introduced into the 
stomach, is supposed to excite peristaltic movements in it, and 
to have a similar action upon the intestine. It produces in the 
intestine a secretion of watery fluid, and acts as a purgative. It 
is used either alone, or mixed with bicarbonate of sodium, in 
ulcer of the stomach, chronic gastritis, and dilatation of the 
stomach. A mixture of sulphate and bicarbonate of sodium has 
been used in imitation of the Carlsbad salts obtained by evapora- 
tion of the natural mineral water of Carlsbad. The mixture, or 
the natural salts, ought to be taken dissolved in warm water 
immediately after rising, and it is better to sip the solution at 
intervals, while dressing, than to drink the whole off at a draught 
(p. 406). One-third of a teaspoonful of the crystallised salts in 
a large tumblerful of warm water, taken immediately on rising, 
is frequently sufficient to produce one free action of the bowels 
after breakfast, and no more. This quantity of salts, with a 

8s 
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smaller quantity of water, may have no action ; and if a smaller 
quantity of water be used along with a larger quantity of salts 
it not unfrequently happens that several scanty motions occur 
during the day, with considerable discomfort in the abdomen. 
Carlsbad water, natural or artificial, is also useful in bilious 
disorders, and in persons of a gouty diathesis. <A gentle course 
will often remove the dulness, irritability, and other symptoms 
which accompany bilary derangements or precede a gouty attack, 
It may be used, also, with advantage in chronic constipation and 
tendency to congestion of the brain or of the abdominal and pelvic 
organs. A continued course of the water is exceedingly bene- 
ticial in cases of excessive obesity, and also in diabetes mellitus. 
The Carlsbad waters contain a number of other salts which 
are not crystallised out, and they often prove much more efficient 
when drunk at the springs than when the solution of the salts is 
taken by patients at their own homes. The great benetit which 
is often obtained from a course of the waters at Carlsbad 1s no 
doubt due in great measure to the diet and regimen which 
patients will follow there in company with others, but which 
nothing would induce them to conform to while at home. 


Sodii Sulpho-carbolas, B. and U.S.P. ScipHo-Carno.ate 
oF Sopitm. NaC,H,SO,.2H,O. 

Cuaracters.—Colourless, transparent, rhombic prisms, in- 
odorous, or nearly so, with a cooling, saline, and somewhat bitter 
taste. 


So_vsBiLiry.—Readily soluble in water, less so in spirit. 

Reactions.—On ignition it gives off vapours of carbolie acid, and the resi- 
due dissolved in water gives a precipitate with chloride of barium (swphate). 
It gives a yellow colour to flame. The watery solution is neutral to test- 
paper, and gives a violet colour with perchluride of iron. It is nut at once 
rendered turbid by chloride of barium. 


DosE.—10-15 grains. 

Action.—Antiseptic and mildly astringent. 

Uses.—It arrests fermentation in the stomach, and when 
given before meals is useful in flatulence and acidity occurring in 
phthisical patients. It may be combined with bitters. It is used 
in septic conditions. 


Sodii Phosphas, B. and U.S.P. PuHospnare or Sopivum. 
Na,HPO,.12H,0 ; 358. 

CHaracters.—In transparent, colourless, rhombic prisms, 
terminated by four converging planes, efflorescent, tasting like 
common salt. It imparts a yellow colour to flame. 

Reactions.—Its solution has a faintly alkaline reaction ; it gives a yellow 
precipitate with nitrate of silver, the resulting fluid acquiring an acid reaction 
(phosphate). 

Dose.—As a purgative,} to 1 ounce. As an alterative, 20 to 
40 grains. 
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Uses.—It is used as a purgative in children and in delicate 
persons, both because it acts gently and has little or no taste. It 
may be easily given to children in a little soup without their 
knowing it. 

It has been used in fevers as a purgative, and in rickets in 
order to supply phosphoric acid to the bones. It has been found 
especially useful in children with hepatic derangement, as shown 
vither by white or green stools, or by jaundice. The dose for 
them is 3 to 10 grains given in food or milk. 


U.S.P. Sodii Chloras. Cuiorate or Sopium. NaClO,; 106-4. 

CuaracrErRs.—Colourless, transparent tetrahedrons of the 
regular system; permanent in dry air, odourless, having a 
cooling saline taste and a neutral reaction. 

SoLuBiuity.—Soluble in 1:1 parts of water, and in 40 parts aleohol at 
15° C. (59° F.); in 0°5 parts of boiling water, and in 43 parts of boiling 
alcohol. 

ReEactions.— When heated the salt melts, and afterwards gives off a por- 


tion of its oxygen, finally leaving a residue of sodium chloride which gives 
the reactions peculiar to it (p. 620) 


Uses.—Similar to those of chlorate of potassium (vide p. 618). 
As it is more soluble, stronger solutions can be employed. 


Sodii Hypophosphis, B. and U.S.P. HyporHospHiTe oF 
Sopium. NaH,PO,.H,O; 106. 

CraracTers.— Small, colourless or white rectangular plates, 
or a white granular powder, deliquescent on exposure to air, 
odourless, having a sweetish saline taste and a neutral reaction. 


SoLuBILity.--- Soluble in 1 part of water and in 80 parts of alcohol at 15° C. 
(59° F.); in O12 parts of boiling water, and in 1 part of boiling alcohol. 

Reactions.— When heated in a dry test-tube the salt loses water, and then 
evolves a spontaneously inflammable gas (phosphoretted hydrogen), burning 
with a bright yellow flame. A fragment of the salt imparts to a non-luminous 
{laine an intense yellow colour, not appearing more than transiently red when 
observed through a blue glass. On triturating or heating the salt with an 
oxulising agent the mixture will explode. 


1 to 10 grains (5 to 10 gers. B.P.). 





Dose. 


PREPARATION. 
U.8.P. 
Syrupus Hypophosphitum. 


Uses.—It is said to have a stimulating action upon the 
nervous system, and to increase digestion and nutrition. It is 
chiefly given in the earlier stages of phthisis (vide p. 717), and 
in ansmia and nervous debility. 


U.S.P. Liquor Sodii Silicatis. 
Cuaracters.—An almost colourless, slightly yellow, viscid 
liquid, with a sharp saline taste and an alkaline reaction. 
33 
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REaAcTIons.—It imparts an intense yellow colour toa non-luminous flame. 
A small quantity should not produce any caustic effect on the skin (showing 
the absence of excess of alkali). 


Usr.—It is used for making bandages, which are thus ren- 
dered lighter than plaster-of-paris, and stronger than starch, 
bandages. 


U.S.P. Sodii Benzoas. Benzoate or Sopium. NaC,H,0,. 
H,O; 162. 

CHaRACTERS.—A white,semi-crystalline, or amorphous powder, 
efflorescent on exposure to air, odourless, or having a faint odour 
of benzoin, of a sweetly astringent taste, free from bitterness, 
and having a neutral reaction. 

Trsts.— When heated the salt melts, emits vapours having the odour of 
benzoic acid, then chars, and finally leaves a blackened residue of an alkaline 
reaction and exhibiting the reactions of sodium \p. 617). On mixing an 
aqueous solution of the salt with a dilute solution of ferric sulphate a flesh- 
coloured precipitate is produced. 


Dosse.—10 to 20 grains. 

Uses.—It has been strongly recommended as a remedy in 
phthisis, and has also been used in puerperal fever and to elimi- 
nate uric acid in gout. 


Sodii Iodidum.—Vide p. 563. 
Sodii Bromidum.— Vide p. 555. 


U.S.P. Sodii Pyrophosphas. Pyropnospnate or Sopivm. 
Na,P,0,.10H,O; 446. 

CHaracTers.— Colourless, translucent, monoclinic prisms, per- 
manent in the air, odourless, having a cooling, saline, and feebly 
alkaline taste, and a slightly alkaline reaction. 

So.vsitity.—Soluble in 12 parts of water at 15° C. (59° F.) and in 11 
parts boiling water; insoluble in alcohol. 

ReEActions.—Its aqueous solution with excess of test-solution of nitrate of 
silver gives a white precipitate and a neutral filtrate. 


Action.—Ita actions in medicinal doses appear to be nearly 
the same as those of the phosphate, but probably it would have 
a greater influence on the nervous system. 

Uses.—To prepare the pyrophosphate of iron. 


Sodii Salicylas, B. and U.S.P. Sauicynate or Sopivum. 
2NaC,H,0,.H,O; 338. 

CuaRACTERS.—Small, white, crystalline plates, or a crystal- 
line powder, permanent in the air, odourless, having a sweetish 
saline and mildly alkaline taste and a feebly acid reaction. 

SOLUBILITY.—Soluble in 1:5 parts of water and in 6 parts of alcohol at 
15° C. (59° F.); very soluble in boiling water and in boiling alcohol. 

<EACTIONS.— When heated the salt gives off inflammable vapour and 
leaves an alkaline residue amounting to between 80 and 81 per cent. of the 
original weight, and which gives the reactions of sodium carbonate. 
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Dose.—In rheumatism with high temperature 10 to 20 grains 
every two to four hours. The addition of some aromatic spirit 
of ammonia, or alcohol in some form, tends to lessen the cardiac 
depression which the salicylate alone may cause. 

Action anp Uses.—It agrees in its action with salicylic acid, 
excepting that it has no power to destroy low organisms. In 
febrile conditions, and especially in acute rheumatism, it greatly 
lowers the temperature and lessens the pain. Its use should be 
continued for some time after apparent convalescence, as the 
temperature is apt to rise again when the administration of the 
remedy ceases. It often gives relief in tonsillitis. In small doses 
it is useful in chronic rheumatism. In doses of 4 to 24 grains 
every quarter or half hour it will often cut short headaches. The 
symptoms of its physiological action are the same as those of 
salicylic acid (see p. 819)—ringing in the ears, &c. (pp. 228 and 
229). These symptoms may be lessened by ergot, hydrobromic 
neid, or bromides. It renders the bile more watery, and so may 
be used to prevent gall-stones; it 1s sometimes very useful in 
diabetes. 


U.S.P. Sodii Santoninas. SanroninaTE or Sopium. 2NaC,, 
ard . € 
H,,0,-7H,0; 698. 
PREPARATION. DOSE. 
Trochisci Sodii Santoninatis ......0 ..........68 1 grain in each, 1-5 lozenges 


Cuaracters.—Colourless, transparent, tabular, rhombic crys- 
tals, slowly coloured yellow by exposure to light, slightly efflo- 
rescent in dry air, odourless, having a mildly saline and somewhat 
bitter taste, and a slightly alkaline reaction. 

Reactions.—The aqueous solution, on the addition of hydrochloric acid, 
deposits a crystalline precipitate, which is soluble in chloroform, and which 
yields, with alcoholic solution of potassa, a scarlet-red liquid gradually 
becoming colourless. 

Dosr.—8 to 10 grains. 

Uses.—This substance has been introduced into the U.S.P. 
as an anthelmintic. 


Sodii Sulphis, B. and U.S.P. Suurmire or Sopicm. | 
Na, 5O,.7H,0 ; 252. 

(‘HAracTERS.—Colourless, transparent, monoclinic prisms, 
efforescent in dry air, odourless, having a cooling saline and 
sulphurous taste. 


REACTIONS OF Sop1uM SuULPHITE, BIsULPHITE, aNnD HyposuLPHITE.—They 
all evolve sulphurous acid vapours, recognised by their giving the smell of 
burning sulphur on the addition of hydrochloric acid to an aqueous solution. 
The hyposulphite is distinguished from the sulphites by the acid causing 
sulphur to be deposited from the solution, and thus rendering it turbid, whilst 
solutions of the sulphites remain clear. The sulphites are distinguished 
from each other by the bisulphite having an acid and the sulphite a neutral 
or feebly alkaline reaction. 


Dosz.—65 to 20 grains, or even up to 1 drachm (3°9 gm.). 
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Usres.—A solution of 1 part in 8 of water is used in cases of 
aphthe in the mouth; it has been given also to destroy sarcinse 
and torule in cases of yeasty vomiting (ride Sulphurous Acid, 
p- 572). In some cases of boils the sulphite and hyposulphite in 
15 to 20 grain doses every 2 or 8 hours are said to have effected 


@ cure. 


U.S.P. Sodii Bisulphis. Biscupuite or Sopium. NaHSO, ; 
104. 

CHaRACTERS.—Opaque, prismatic crystals, or a crystalline or 
granular powder, slowly oxidised, and losing sulphurous acid on 
exposure to air, having a faint sulphurous odour, and a disagree- 
able sulphurous taste. 

Dose.—15 to 60 grains. 

Uses.—The same as those of the sulphite. 


U.S.P. and Appendix B.P. Sodii Hyposulphis. Hyposut- 
PHITE OF Sopium. Na,S,0,.5H,O; 248. 

Cuaracters.—Large, colourless transparent prisms or plates ; 
no smell; cooling, rather bitter taste. 

Use.—It is an antiseptic and deodoriser like the sulphites. 
Chiefly used as a reagent to estimate iodine (ride p. 556). 


B.P. Sodii Valerianas. VaLertanaTE or Sopium. NaC,H,0,. 

Cnaracters.—In dry white masses, without alkaline reaction, 
entirely soluble in rectified spirit, and giving out a powerful 
odour of valerian on the addition of dilute sulphuric acid. 

PREPARATION.— By distilling amylic alcohol with a mixture of dilute 
sulphuric acid and an aqueous solution of bichromate of potassium : 
2h Cr,O, + 8H,SO, = 2(Cr,(SO,),) + 24, SO, + 8H,0 + 80,; and C,H,,HO+ 0, 
=HC,H,O,+H,O. The salenanic acid thus obtained is saturated with 
solution of soda and dried: HC,H,O,+ NaHO = NaC,H,O, + H,0. 


Dose.—} to 5 grains. 


PREPARATION IN WHICH VALERIANATE OF SODIUM 18 CBED. 
Zine: Valerianas. 


Use.—As an antispasmodic in hysteria. It is chiefly used 
for making the zinc salt. 


LITHIUM. Li; 7. 


Sovrces or Lirnivcu.—Native silicates and phosphates of 
lithium and other metals. 

Reaction.—It is recognised by the red colour which it gives to 
flame. This appears to be more brilliant when the salt is first 
converted into chloride by addition of hydrochloric acid. 

oo Impurities oF Lituium.—Alkalis, alkaline salts, and 
metals. 
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PREPARATION or Lituium Sats. 


Lithium Salt Is prepared from By 





Carbonate, B. and | Lithium chloride ob- | Precipitating with carbonate of | 


U.S.P. tained from minerals | ammonium. 
Citrate, B. and U.S.P. | Lithium carbonate . | Dissolving in citric acid. 
Benzoate, U.S.P.. Ditto . | Neutralising in hot solution with 


benzoic acid, filtering, and evapo- 
rating to dryness, or crystallising. 





Salicylate, U.S.P. . Ditto . , Neutralising hot solution with 
salicylic acid, filtering, and eva- 

| porating. 
Bromide, U.S.P. ; Ditto - , Neutralising with sulphuric acid, 


and decomposing the sulphate 
thus obtained by bromide of 
potassium, 


Trsts.—The alkalis are detected by igniting the lithium salt and convert- 
ing the carbonates which remain (when the acid has been an organic one, as 
citric or salicylic) into chloride by the addition of hydrochloric acid. On 
evaporating the filtered solution to dryness, 1 part of the residue should be 
conipletely soluble in 3 parts of alcohol, and should give no precipitate on the 
addition of an equal volume of stronger ether, U.S.P. (Alkaline salts, if 
present, would give a precipitate.) A solution in water of another portion of 
the residue should give no precipitate with a solution of oxalate of ammonium 
(absence of alkaline earths), and no precipitate or colour with hydrosulphurie 
acid or ammonium sulphide (absence of metals, U.S.P.). 


GeNERAL Action oF Liruivau Sautrs.—The action of lithium 
upon muscle, nerves, and nerve-centres is very much like that of 
potassium (vide p. 605), but is more powerful. 


Lithii Carbonas, B. and U.S.P. Carzonare or Lirarum. 
Li,CO,; 74. 

CHarRacTERS.—In white powder or in minute crystalline grains, 
alkaline in reaction. 

SOLUBILITY.—It is soluble in 100 parts of cold water, insoluble in alcohol. 

ReactTions.—It dissolves with effervescence in hydrochlone acid; and the 
solution evaporated to dryness leaves a residue of chloride of lithium, which 


communicates a red colour to the flame of a spirit-lamp, and redissolved in 
water vields a precipitate with phosphate of sodium. 


Dosre.—8 to 6 grains. 


PREPARATION, 
B.?. 


Ziquor Lithis Effervescens. Lita Warer (10 grains in 1 pint of water 
saturated with carbonic acid), given in quantities of 5 to 10 fluid ounces. 


Uses.—The urates of lithium being much more soluble than 
those of cither potassium or sodium, lithia is often employed in. 
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preference to these other alkalis in gout. It is given internally 
in order to aid in the elimination of uric acid by the kidneys, to 
prevent the gouty paroxysm, and to lessen the acidity of the 
urine, to prevent the deposit of uric acid gravel or calculi in the 
kidneys or bladder, and also to aid in their solution when already 
formed. It is applied locally to parts affected with gouty inflam- 
mation, in order to aid in the solution and absorption of the 
urate of sodium in the tissues. For this purpose it may be applied 
to stiff joints and chalk-stones, whether covered by the skin or 
already laid bare by ulceration. A solution of lithia, five grains 
to the ounce, is kept constantly applied to the part for several 
weeks together. 


Lithii Citras, B. and U.S.P. Cirrare or Lirnitm 
Li,C,H,0, ; 210. 

CHARACTERS AND Tests.—A white amorphous powder, deli- 
quescent, and soluble in water without leaving any residue. 


Reactioxs.—Heated to redness it blackens, evolving inflammable gases ; 
and leaving a residue of lithium carbonate which gives the usual reactions. 


Dose.— 5-10 grains. 

Use.—It has a similar action to the carbonate, and may be 
used in its stead where we wish to avoid any local action upon 
the stomach itself. 


U.S.P. Lithii Benzoas. Benzoate or Liruicmu. LiC.H,0,; 
128. 

CuaracTers.—A white powder, or small shining scales per- 
manent in the air, odourless or having a faint benzoin-like 
odour ; of a cooling sweetish taste, and a faintly acid reaction. 

Reactions.— When heated, the salt fuses; at a higher temperature it 
chars, emits inflammable vapours having a benzoin-like odour, and finally 
leaves a black residue of an alkaline reaction, and imparting a crimson 
colour to a non-luminous flame. On mixing the aqueous solution with ao 
dilute solution of ferric sulphate, a flesh-coloured p ‘ecipitate is produced. 


Dose.—8-30 grains (0°5-2 gm.). 
Uses.—It has been used as a remedy for gout and uric acid. 


U.S.P. Lithii Bromidum.—Vide p. 556. 


U.S.P. Lithii Salicylas.  Sanicynate or Lirnivm. 
2LiC,H,0,.H,0; 806. 

Cuaracters.—A white powder, deliquescent on exposure to 
air, odourless, or nearly so, having a swectish taste and a faintly 
acid reaction. 


SOLUBILITY.— Very soluble in water and in alcohol. 

Keactions.—When strongly heated the salt chars, emita inflammable 
vapours, and finally leaves a black residue having an alkaline reaction and 
imparting a crimson colour to a non-luminous flame. On supersaturating 
the dilute aqueous solution with hydrochloric acid a bulky white precipitate 
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is obtained, which is soluble in boiling water, from which it crystallises on 
cooling ; also soluble in me and producing an intense violet colour with 
ferric salts. 


Uses.—It is used as a remedy in gout and rheumatism, and 
is intended to unite the properties of salicylic acid and lithium. 
It is less irritant to the stomach than salicylic acid. 

Dosr.—20-40 grs. (1°3-2°6 gm.). 


Monapd MeErtaus.—Grovp II. 
AMMONIUM SALTS. Awmyonia. NH,; 17. 


Ammonium salts are well-defined, like those of potassium and 
sodium, but the base, instead of being a so-called element, is 
known to be a compound of nitrogen and hydrogen. They are 
formed by the direct union of ammonia, NH,, with acids. Thus 
ammonia and hydrochloric acid unite directly to form ammonium 
chloride, NH, + HCI=NH,Cl. In the case of other members of 
the metallic group this direct union with the components of the 
acid does not occur, the metal replacing hydrogen, e.g. Zn + 2HClI 
=“ZnCl,+H,. This exception to the general rule may be avoided 
by regarding the compounds of ammonia with acids as not being 
formed by the direct union of ammonia with the acids, but by 
the replacement of hydrogen in a basylous radical ammonium, 
NH 

In gascous ammonia the nitrogen may be AH 
supposed to be triad with its three anities: thus, N—H 
saturated by hydrogen, 


In the radical ammonium the nitrogen is . ZF 
supposed to be pentad, four of its affinities being! nee 
saturated by hydrogen, the other being free to | ‘ 
unite with an atom of some other element, i | Y 

In ammonium x ; In liquor ammo- N 7 
chloride this free a _ nie this freeafiinity N 
affinity is saturated r \’ is saturated by vA \ 
by chlorine flac. ty  bydroxyl, HO 

a 
H 


The atoms of hydrogen in ammonia or in ammonium can be 
replaced by organic radicals, and compound ammonias are 
formed. When the organic radical which replaces the hydrogen 
is of a positive nature, the compounds are termed amines, but 
if it is of a negative nature they are termed amides. 
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Ammonium, NH,, does not exist in the free state, and 
NH, 
whether the double molecule, N,H, or 4, exists separately 
4 
is uncertain. 

It has been supposed to form an amalgam with mercury. 
When mercury, potassium, and sal-ammoniac are mixed, the 
mercury swells up enormously and forms a pasty amalgam. 
This may consist of ammonium and mercury, but it soon decom- 
poses into mercury, ammonia, and hydrogen, so that some have 
supposed it to be nothing more than mercury which has absorbed 
a certain quantity of gas, as the mercury in this condition yiclds 
to pressure in the same way as froth does in other liquids. At 
all events the salts of ammonium correspond very closely with 
those of potassium and sodium. In their general reactions they 
differ, however, in the fact that ammonia is volatile, whereas 
potassium and sodium are not. 

Sources or Amywontium Satts.—Ammonia is formed chiefly 
by the union of the nitrogen and hydrogen contained in animal 
or vegetable tissues during the processes of decomposition or 
destructive distillation. The principal commercial source ot 
ammonium salts is the ammoniacal liquor from gas-works, though 
some of it is also obtained by the dry distillation of bones im 
making animal charcoal. 

GENERAL Reactions oF AmMonivum Saits.—Like potash ane 
soda, ammonia is not precipitated by most reagents. If Is re- 
cognised by its volatile alkaline character. It is given off from 
any of its salts on the addition of caustic potash or soda to them, 
and is then distinguished by its peculiar smell, and by its vola- 
tile alkaline character—turning a piece of red Jitimus-paper bluc 
and turmeric paper brown, when they are held above the test- 
glass in which the ammonium salt has been mixed with potash 
or soda. It also forms white fumes of ammonium chloride when 
Lrought near to strong hydrochloric acid. 

GENERAL Impurities oF Awmonitum Sauts.—As all the salts 
are obtained from the chloride or sulphate, chlorides or sulphates 
may be present. Iron may be present, as the chloride is usually 
sublimed in an iron pot, and, if the heat employed be too great, 
some ferric chloride sublimes along with the ammonium chloride 
and gives it a reddish colour. Some lead may also be present 
from the leaden domes into which the ammonium chloride is 
sublimed. 

General Tests.—Lead and iron are detected by hydrosul- 
phuric acid, or ammonium sulphide, and iron also by ferrocyanide 
of potassium. As the gas liquor contains many empyreumatic 
substances, these may sublime, and they are tested for in car- 
bonate of ammonium (U.8.P.) by solution of permanganate of 
potassium. The colour of this ought not to alter after standing 
for five minutes. 


CHAP. XXIV.] METALS. 685 


PREPARATION oF AmMONIUM SALTS. 


Is prepared From By 








Ammonium Chloride, | Gas liquor ; . | Adding hydrochloric acid and sub- 
B. and U.S.P. liming in iron pots covered with 
leaden domes ; or by adding sul- 

phuric acid, and subliming the 

ammonium sulphate with so0- 

dium chloride in the same way. 


Ammonium Sulphate,| Ditto ’ .| Adding sulphuric acid and sub- 
U.S.P. liming. 

Liquor Ammonis | Ammonium chloride, | Heating with lime, and saturating 
fortior, B.P.; Aqua; or sulphate | @ quantity of water with the 
Ammonue  fortior, gaseous ammonia (NH,) given 
U.S.P. off :— 

2NH,Cl + Ca(OH), = CaCl, + 2NH, 
+ 2H,0. 
Liquor Ammonis, Ditto ° «| Is simply liquor ammonie fortior 


B.P.; Aqua Am- 
moni, U.S.P 


diluted with 2 parts of water. 





Ammonium Carbon- Ditto e .| Subliming with calcium carbonate. 
ate, Beand U.S.P. _ =e 
Ammonium Valerian-' Ditto ‘ . Mixing with lime and neutralising 


ate, U.S.P. | valerianic acid with the am- 
i moma given off. 
Ammonium Iodide, , Ammonium sulphate | Decomposing by potassium iodide, 





USP. ' precipitating potassium sulphate 
) by alcohol, filtering, and evapo- 
, rating. 
Ammonium Bromide, Ditto - Same process as for iodide, sub- 


B. and U.S.P. stituting bromide for iodide of 
potassium. Or by neutralising 
| hydrobromic acid with ammonia. 
Liquor Ammonii Ace- | Ammonium carbon- , Neutralising with acetic acid. 
tatis, Brand U.S.P." | ate | 
Spiritus  Ammoniwe )| Ammonium = carbon- ; Distilling with volatile oil of nut- 
* ! j : ° - 
Aromaticus, B. and; ate and liquor am-; meg, oil of lemon, rectified spirit, 
US.P. moni and water, B.P. Oil of lemon, of 
lavender tlowers, and of pimenta 
| | are the flavouring agents, U.S.P. 
Liquor Ammonii Ci- , Liquor ammonim for- | Neutralising with citric acid. It 
tratis Fortior, B.P. | tior would be better prepared by neu- 
tralising ammonium carbonate 
| with citne acid. 
Liquor Ammonie Ci- ; Liquor ammonii ci- | By diluting with water five times. 
tiatis, B.P. tratis 
Ammonium —Phos- | Liquor ammoniw  .! Neutralising with phosphoric acid. 
phate, B. and U.S.P. 








ef AE OR OTE ae 


Ammonium Sulphide; Ditto . | Saturating with hydrogen sulphide. 
Ammonium Natrate, | Liguor ammonia or | Neutialising with dilute nitric 


B. and U.S.P. carbonate acid, evaporating and fusing. 


i cpeeamagminitiemmtimnetnbe ae 








GeNeRAL AcTION oF Amuonium Satts.— This has already 
been described, as well as the modifications induced in it by 
different acid radicals (p. 602). The tetanus produced by am- 
monia and ammonium chloride is due to their action on the 


' Liquor ammonii acetatis fortior, B.P., is made from the carbonate, and liquor 
ammonii acetatis is prepared by diluting the strong solution with water. 
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spinal cord, and not on cerebral centres, for it persists, like that 
of strychnine, after section of the cord. The paralysing action 
of ammonium chloride on the muscles modifies the tetanus, in 
so far that after the first spasm, irritation applied to the skin 
does not cause tetanic convulsions, but only a single reflex 
twitch. This effect is usually ascribed to the paralysing action 
on the motor nerves, but it seems really to be due to an affection 
of the muscles (Fig. 167), as well as to a disturbance of the relation 
between the muscle and motor nerve. Amylamine, which is a 
compound ammonia, has a paralysing action on muscle similar 
to ammonia, as shown in Fig. 168. When a muscle has been 
poisoned by some ammonium salt, a single stimulation applied to 


Muscle poisoned by } 
ammonium culphate 





Normal muscle 


Pig. 167.—Tetanus-tracing to show the paraly<ing action of ammoen:im sniphate on muscle. The 
first contraction of the porsoned muscie is nearly as great as that of the unpoisoned one, but it 
soon becomes exhausted, and the curve rapidly falls during the continuance of the stiuuulation, 
while that of the normal muscle rather rises. 


the nerve causes a strong contraction like that of an unpoisoned 
muscle; but a second stimulus has sometimes little or no ac- 
tion, and when the muscle is stimulated directly it soon becomes 
exhausted. Ammonia is a powerful muscular irritant, causing 
contraction and subsequent rigor mortis when applied directly to 
voluntary muscle. 





Fic. 168.—Tetanus-tracing to show the paralysing action of amj!amine on muscle. Cf. Fig, 167. 


Ammonium salts are said to increase the secretion of the 
mucous glands of the bronchi and of the intestine, as well as 
that of the sweat-glands and of the kidneys. Ammonia appears 
to be converted almost entirely into urea in the blood of mam- 
mals, but in birds it is converted into uric acid.! 








’ Schroder, quoted by Kmerin, Zischr. f. Biol., xxi. p. 76. 
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It increases the formation of glycogen in the liver.' 

Neither ammonia, nor its carbonate, nor its salts with organic 
acids diminish, but rather increase the acidity of the urine, and 
in this ammonia differs from potash, soda, and lithia. 


Ammonii Chloridum, B. and U.S.P. CuxuoripE or Am- 
moniumM. NH,Cl; 53-4. 

Cuaracters.—In colourless, inodorous, translucent, fibrous 
masses, tough, and difficult to powder. 


SoLuBILiTy.—It is soluble in water and in rectified spirit. 

Reactions.—When heated it volatilises without decomposition, and 
leaves no residue. Its solution in water gives the reactions of ammonia 
(p. 634) and a chloride (p. 594). 


Preraration. U.S.P. 
DOSE. 


Trochisci Ammonii Chloridi. 2 grains in each ....... 1 every hour or two. 


Dose.—5 to 20 grains. 

Action axp Uses.—Cold 1s produced during the process of 
solution in water of ammonium chloride, and so its solution has 
been used locally in headache, inflammation of the brain, mania, 
and apoplexy. It has been employed as a lotion to remove ecchy- 
moses, to prevent discoloration in bruises and sprains, and to allay 
itching in prurigo. It has been applied locally as a dressing in 
abscess of the mamma, and to remove glandular enlargements. As 
a gargle, it has been used to cause contraction of the enlarged 
flabby uvula, and to relieve the cough which the tickling of the 
pharynx by the uvula often causes. 

A small dose of 5 to 7 ers. of ammonium chloride has 
no effect, but if taken frequently it causes discomfort and heat 
in the stomach, slight headache, diuresis, and an increased secre- 
tion of mucus from the intestine, although the stools are not more 
numerous. 

Large doses given to animals often cause pain and excite- 
ment, then collapse (no diarrheea), convulsions, and death. The 
stomach is congested, the mucous membrane swollen, and the 
epithelial cells easily separated. 

The same symptoms are produced when ammonium chloride 
is applied to a wound, and the same post-mortem appearances are 
seen in the stomach. 

It thus seems to have a special action on the gastric mucous 
membrane. It is used in Germany in cases which are usually 
supposed to be due to a catarrhal state of the stomach—viz. 
when there is loss of appetite, sickness, bad taste in the mouth, 
fulness in the stomach, and flatulence, with a coated tongue, and 
along with these bronchial catarrh without fever. Ammonium 


Rohmann, Centralblatt f. klin. Med., No. 36, 1884, 
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carbonate is preferred when there is much cough or the person 
is weak. 

It is also used alone in bronchial catarrh, when this has 
either come on without fever, or the feverish symptoms have 
passed off. It is supposed to have the power of increasing the 
secretion of mucus in the bronchi as well as in the intestine, and 
it is therefore not given when the expectoration is profuse, but 
only when it is scanty and difficult to bring up. 

It has been given to relieve the vomiting and heartburn 
occurring in cancer of the stomach. It is said to have a 
powerful action on the liver (p. 636), and has been strongly 
recommended in chronic congestion and hepatic abscess, as well 
as in dropsy depending upon hepatic disease. For its alterative 
action it has been given in muscular rheumatism, rheumatic 
pains, and neuralgia. In neuralgia it should be given in half- 
drachm doses several times a day; but if the pain is not relieved 
after four or five doses have been given, it may be discontinued. 
It is also useful in neuralgic headaches. 


Liquor Ammoniz Fortior, B.P.; Aqua Ammoniz For- 
tior, U.S.P. Srroxe Soiution or Awsmonia, B.P.; STRONGER 
Water or Ammonia, U.S.P. 

Cuaracters.—A colourless liquid, with a characteristic and 
very pungent odour, and strong alkaline reaction. Specitic 
gravity 0°891. 


PREPARATIONS IN wHicH Strona SoLcTIon oF AMMONIA 18 USED. 


U.b.P. 
Ammonii Phosphas. Spiritus Ammonia. 
Linimentum Camphorse Compositum (p. 516). 
Liquor Ammonice. 


»  Ammonii Citratis Fortior. 
Spiritus Ammonise Aromaticus. 

‘ - Footidus, 
Tinctura Opii Ammoniata. 
Action anp Uses.— When applied to the nose, the vapour of 
strong ammonia acts as a powerful irritant. It stimulates the 
nasal branches of the fifth nerve, and thus reflexly excites the 
vaso-motor centre and raises the blood-pressure. It thus tends 
to prevent or to remove conditions of shock and syncope. When 
applied for too long a time, or in too concentrated a form, it 
may produce inflammation of the mucous membrane and respi- 
ratory passages. Applied to the skin it quickly evaporates, and 
has but a slight rubefacient effect, but when its evaporation is 
prevented it passes through the epidermis and acts as a powerful 
vesicant. When swallowed in large quantities, and undiluted, 
it may produce gastro-enteritis, but on account of the vapour 
gaining access to the air-passages and causing immediate suffo- 
cation, it may cause death in a few minutes. Along with the 
gastro-enteritis there may be comatose symptoms due to the 
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action of the drug itself on the brain after absorption, and 
in this it differs from poisoning by caustic potash or soda. It 
stimulates the circulation reflexly through the nerves of the 
stomach, and after its absorption stimulates both the respiration 
and circulation by its direct action upon the circulatory and 
respiratory nerve-centres. 

Usres.—Inhalation of its fumes is used to prevent drowsiness 
or fainting, or to recover persons from a faint, or from shock, or 
from the narcosis produced by opium, syncope, or the depression 
caused by vascular sedatives. It should not be applied for too 
long a time, lest bronchitis be induced. It is sometimes employed 
in a milder form to cut short nasal catarrh, to lessen pain in the 
nose and forehead, and diminish the expectoration in chronic 
bronchitis. It is used as a counter-irritant to the skin in 
rheumatic pains, stiffened rheumatic joints, and bronchitis. As 
a vesicant it may be employed where the use of cantharides is 
objectionable. A pledget of lint, somewhat larger than the blister 
desired, is moistened with ammonia, covered with a watch-glass, 
and applied to the skin until a red ring forms round the glass. 
The pledget is then removed and a poultice applied. The poison 
of nettles and insects 1s frequently of an acid character, and 
ammonia rubbed over the part stung will lessen the pain and 
swelling. The injection of ten drops of strong liquor ammoni'e, 
diluted with three parts of water, into the veins, has been recom- 
mended in cases of snake-bite. It may be useful possibly in 
hites of less poisonous snakes, but is of no utility in bites bv 
the cobra or daboia. It may be given internally, diluted, as a 
stimulant in cases of syneope, and in the depression, weakness, 
and faintness to which some women are subject. In these cases 
the liquor ammoniw# may be employed as a substitute for 
alcohol, and thus the tendency to contract habits of drinking 
may be counteracted. It may be used, like other alkalis, to 
stimulate the secretion of gastric juice, and especially where we 
do not wish to diminish the acidity of the urine or render it 
alkaline, and also where we wish to stimulate the nervous 
system, as in cases of anemia and debility, and more especially 
where the stomach is relaxed and distended with gas. It also 
stimulates the intestines, and aids the expulsion of gas from 
them. It is therefore very useful in the flatulence and colic of 
children. It may be employed to lessen the watery discharge 
from the bowels where this persists after the removal of the irri- 
tant which has causcd it. 


U.S.P. Spiritus Ammoniz. Sprint or Amonta.—An aleco- 
holie solution of ammonia containing 10 per cent. by weight of 
the gas. 


PREPARATION.—By warming strong water of ammonia so as to expel the 
ammoniacal gas, passing this into cold alcohol, and diluting with alcohol to 
the necessary strength. 
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Liquor Ammoniz, B.P.; Aqua Ammoniz, U.S.P. Sotv- 
TION oF Ammonia, B.P.; Water or Ammonia, U.S.P.—Ammoniacal 
Gas, NH,; 17; dissolved in water. 


PREPARATION.—By mixing 1 part of strong solution of ammonia with 2 of 


water. 
PREPARATIONS. 
B.P. U.8.P. 


Linimentum Ammonis (p. 516). Spiritus Ammonim Aromaticus. 
Linimentum Ammonie (p. 517). 


Dose.—10 to 80 minims well diluted. 

Uses.—This may be used as a local application in a similar 
manner to the liquor ammonie fortior, except that it has not the 
same powerful vesicant action. It may be given internally for 
similar purposes. When mixed in the proportion of two ounces 
of liquor ammonis with two ounces of common salt and three 
drachms of camphorated spirit of wine to thirty-two ounces of 
water, it forms Raspail’s sedative solution, for the treatment of 
headaches occurring at the menopause, or due to uterine de- 
rangement. 


Ammonii Carbonas, B. and U.S.P. CarsonaTe or Amwo- 
nium, N,H,,C,0,, B.P. NH,HCO,NH,NH,CO, ; 157, U.S.P. 

A volatile and pungent ammoniacal salt, produced by sub- 
mitting a mixture of sulphate or chloride of ammonium and 
carbonate of calcium to sublimation. It consists of a mixture of 
acid carbonate of ammonium (NH,HCO,), and carbamate of 
ammonium (NH,NH,CO,). 

Cuaracters.—In translucent crystalline masses, with a 
strong ammoniaca! odour, and alkaline reaction. 

So_uBiLity.—Soluble in cold water, more sparingly in spirit. 
Reactions.—It volatilises entirely when heated, and is readily dissolved 
by acids with effervescence. 
20 grains of Carbonate 
of Ammonium 


(234 grains Citric Acid. 
(254 grains Tartaric Acid. 
Dose.—83 to 10 grains as stimulant and expectorant, 80 grains 
as emetic. 
PREPARATIONS IN WHICH CARBONATE OF AMMONIUM Ig TSED, 
B.P. U.8.P. 


Liquor Ammonii Acetatis. Spiritus Ammoni# Aromaticus. 
Spiritus Ammonia Aromaticus. 


neutralise 


Uses.—Carbonate of ammonium may be used as an inhala- 
tion, and may be given internally, for similar purposes to liquor 
ammoniz. 

It is an emetic, and may be employed in cases of bronchitis, 
where the bronchial tubes are choked with mucus, and the 
patient's circulation is weak. In smaller doses it stimulates the 
secretion of gastric juice, and may be used in atonic dyspepsia, 
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flatulence, and colic to relieve sinking and depression, and as 
a substitute for alcoholic stimulants. When employed for this 
latter purpose, five to ten grains may be given along with ten 
minims of tincture of capsicum in an ounce of bitter infusion, to 
be taken whenever the feeling of sinking comes on, or the craving 
for alcoholic stimulants is experienced. 

From its power of stimulating the respiratory centre, it is 
employed as a stimulating expectorant in chronic bronchitis, in 
the broncho-pneumonia of children, and in asthma depending on 
cardiac disease. It is also given in measles, and has been re- 
commended as almost a specific in scarlet fever, in doses of three 
to five grains, every one, two, or three hours, according to the 
severity of the case, no acid drinks or fruits being allowed to the 
patient at the time. 

Carbonate of ammonium has been supposed to have the 
power of preventing iodism, when given along with iodide of 
potassium. 


Spiritus Ammoniz Aromaticus, B. and U.S.P. Aromatic 
Sprrit of Ammonia (Sau VouatiLe).—It consists of carbonate of 
ammonium, and strong solution of ammonia diluted with alcohol 
and water. It is flavoured with volatile oil of nutmeg and oil of 
lemon in the B.P., and with oil of lemon, oil of lavender flowers, 
and oil of pimenta, in the U.S.P. 

Dosze.—20 to 60 minims in water. 


PREPARATIONS. 


Tinctura Guaiaci Ammontata. B. and U.S.P. 
” Valerianse Ammontiata. ,, oa 


Usrs.—It is very commonly taken to relieve feelings of faint- 
ness and depression, and is much safer than alcohol, which might 
otherwise be employed. It may be used also for other purposes 
instead of carbonate of ammonium, to which it has a similar 
action. 


B.P. Liquor Ammonii Acetatis Fortior. Srrona SoLvurion 
oF ACETATE OF AMMONIUM. Sp. gr. 1:078. 
Dosze.—25 to 75 minims. 


Liquor Ammonii Acetatis, B. and U.S.P. Sonvrion or 
Acetate oF AmMonium.—Acetate of Ammonium, NH,C,H,0O,, 
dissolved in water. 

Dosr.—2 to 6 fluid drachms. 

Uses.—It is used as an eyewash, and as a lotion to inflamed 

When given internally it acts as a diaphoretic, if the 
ae be kept warm, or as a diuretic if it be cool. As a dia- 
phoretio it i given when the skin is hot and dry, and is very 
frequently used, especially combined with spirit of nitrous ether, 
whenever & feverish condition is present, whether its cause be 

TT 
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known or not. It is especially used in the exanthemata, in 
influenza and catarrh. 


B.P. Liquor Ammonii Citratis Fortior. Strona Soivurion 
OF CiTrRaTE oF AMMoniIuM. Neutral. Sp. gr. 1°209. 
Dosr.—} to 14 fl. dr. 


B.P. Liquor Ammonii Citratis. SonutTion or CrrraTE oF 
Anuwonium.—Citrate of Ammonium, or (NH,),.C,H,0,, dissolved 
in water. 

Dose.—2 to 6 fluid drachms. 

Usres.—Like the solution of the acetate, but more agreeable. 


B.P., Appendix, Oxalate of Ammonium (NH,),C,0,.H,0. 

Proprerties.—Colourless prismatic crystals, no smell. 

Uses.—Used to test for calcium, and to separate it from 
magnesium. 


Ammonii Phosphas, B. and U.S.P. Puxosruats or An- 
montium. (NH,),HPO,; 182. 
CraracteRs.—In transparent colourless prisms. 


Sotusiuity.—Soluble in water, insoluble in rectified spirit. 
Reactions.—The aqueous solution gives the reactions of ammonia, and 
of a phosphate (p. 595). 


Dose.—5 to 20 grs. freely diluted. 

Usrs.—It has been used as a remedy in cases of gout, in 
order to eliminate urate of sodium from the system, the theory 
of its action being that it decomposes the insoluble urate of 
sodium, converting it into soluble urate of ammonium and 
phosphate of sodium. 


Ammonii Bromidum.—Jide p. 556. 
Ammonii Iodidum.— Vide p. 664. 


Ammonii Nitras, B. and U.S.P. Nirrare or AmMoNIvM. 
NH,NO, ; 80. 

CuHaracTers.—Colourless crystals, generally in the form of 
long thin rhombic prisms, or in fused masses somewhat deli- 
quescent, odourless, having a sharp bitter taste and a neutral 
reaction. 


Reactions.— When gradually heated, the salt melts at 165° to 168° C. 
(829° to 881° F.), and at about 185° C. (365° F.) it is decomposed into nitrous 
oxide gas and water, leaving no residue. The aqueous solution of the salt, 
when heated with potassa, evolves vapour of ammonia. On heating the salt 
with sulphuric acid, it emits nitrous vapours. 


Use.—It is only used for the preparation of nitrous oxide. 


U.S.P. Ammonii Sulphas. Svipyarz or AMMONIUM. 
_,50,; 182. 
Ciisnacters.—Colourless transparent rhombic prisms, perma- 


nent in the air, odourless, having a sharp saline taste, and a 
neutral reaction. 
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Uszs.—It is not used internally, but is only employed for the 
preparation of other salts of ammonium, of ammonium alum 
(B.P.) and sulphate of iron and ammonium (U.S.P.). 


U.S.P. Ammonii Valerianas. Va.erianaTE oF AMMONIUM. 
NH,C,H,0, ; 119. 

Cuaracters.—Colourless or white quadrangular plates, deli- 
quescent in moist air, having the odour of valerianic acid, a 
sharp and sweetish taste, and a neutral reaction. 

So_usi.tiry.—Very soluble in water and in alcohol. 

REACTIONS.—When heated the salt fuses, gives off vapour of ammonia, 
and of valerianic acid, and is finally dissipated without leaving a residue. 

Dose,—2 to 8 ers. (0°18 to 0°52 gm.). 

Usr.—lIt is chiefly used, like valerian, in cases of hysteria. 


Ammonii Benzoas, B. and U.S.P. Benzoare or AmMo- 
nium, NH,C,H,0O,; 139. 

Guaracters.—Thin white four-sided laminar crystals, per- 
manent in the air, having a slight odour of benzoic acid, a 
saline, bitter, afterwards slightly acrid taste, and a neutral 
reaction. 

Rractions.—When strongly heated the salt melts, emits vapours having 
the odour of ammonia and of benzoic acid, and is finally wholly dissipated. 

Uses.—It is used as a diuretic, and to render the urine acid 
where there is a tendency to phosphatic deposits. 


B.P. Sulphide of Ammonium.—(NH,),S. Test Souvrion. 

Propertiges.—Greenish-yellow transparent liquid, with a 
disagreeable pungent odour. 58.G. 0°999. 

PREPARATION.— Saturate a solution of ammonia by sulphuretted hydrogen. 


Dosr.—8 minims, cautiously increased. 

Actions.—In small doses it increases secretion, especially of 
bronchi and skin, and is thus used as a sudorific and expectorant 
in chronic skin-diseases, rheumatism, and bronchitis; in large 
doses it causes giddiness, drowsiness, faintness, and nausea. 
Little given. 

It is chiefly used as a test. 
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CHAPTER XXV. 


METALS—(continued). 


Class II.—DYAD METALS. 
Group 1.—METALS OF THE ALKALINE EARTHS. 


Calcium, Strontium, Barium. 


Aprenpix.—METALS OF THE EARTHS. 


Aluminium, (? triad) Beryllium (dyad), Zirconium (tetrad), Nio- 
bium (tetrad), Cerium, Lanthanum, Didymium, Yttrium, 
Eriwum (triads). 


Group IT.—MAGNESIUM. 
Group III.—COPPER, ZINC, SILVER, Cadmium. 


Grove IV.—MERCURY. 


This large class contains a number of metals which have 
widely different characters and reactions. Yet it will be seen 
from the following table that the successive addition of four 
reagents divides the metals tolerably nearly into those groups 
which agree in their physiological action. In some respects 
Groups I. and II. of Class 2 are perhaps more closely connected 
with the alkaline metals than with the heavy metals. 
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Reactions oF tHe Merats rm Cuass II. 


Hydrochloric | Sulphuretted Ammonium 
Acid Hydrogen Sulphide 


Calcium No precipitate. | No precipitate. | No precipitate. |White precipitate. 
Strontium .... Do, Do, Do. Do. 
(APPENDIX.) 
Aluminium .... F s White (Hydrate) 
Allother ey) Do 
metals ° a 7 


No precipitate. | No precipitate. 


Do. Do. White (sulphide) 
Do. Black ppt. 
Yellow ppt. 
Black ppt. 
soluble in am- 
monia. 


White ppt. Black ppt. 
Do. 





It must be borne in mind that the above reagents are used 
successively, and each remains in the solution. Thus when 
ammonium sulphide is added, part of it is decomposed by the 
hydrochloric acid and ammonium chloride is formed. It is on 
account of the presence of the ammonium chloride in the liquid 
that magnesium is not precipitated by the ammonium sulphide, 
while aluminium 1s. 


Class II. Grovp I. 


GENERAL ActTion.—In regard to the action on the nervous 
system of the chlorides of calcium, strontium, barium, berylhum, 
didymium, erbium, and lanthanum, these substances fall into 
two groups— 

(a) Containing beryllium, calcium, strontium, and barium ; 

(b) Containing yttrium, didymium, erbium, and lanthanum. 

Group (a) has a tendency to increase reflex action, as evi- 
denced by spasm or tremor in the frog. 

With group (b) reflex action in the cord appears to be little 
affected, but its members appear to have a tendency to paralyse 
motor centres of the brain in the frog. 

Group (a) a!l paralyse motor nerves to some extent. lan- 
thanum has also a slight paralysing action, but the other mem- 
bers of the group (b) have not, agreeing in this respect with 
sodium and rubidium, and differing from all the others. 
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In regard to their action on muscle these substances cannot 
be divided into sub-groups.- Their action on muscle has been 
already described (p. 185). 

The lethal activity, on frogs, of the chlorides of the alkalies 
and earths is not in proportion to their atomic weight. It is as 
follows, potassium being most powerful, and calcium least power- 
ful:—potassium, beryllium, rubidium, barium, ammonium, 
cesium, lithium, lanthanum, didymium, erbium, strontium, 
yttrium, sodium, calcium (vide p. 29). 

Barium causes contraction of the ventricle of the frog’s heart 
in much the same way as veratrine, and by its local action on 
the walls of the vessels causes them to contract. When injected 
into the circulation it causes enormous rise of blood-pressure at 
first, followed by stoppage of the heart and consequent fall of 
pressure. It causes contraction also of the involuntary fibres of 
the bladder and intestine, so that the lumen of the latter may 
be almost completely obliterated. The symptoms of poisoning 
in mammals are probably due to its action on the involuntary 
muscles of the intestines, heart, and vessels, on the voluntary 
muscles, and on the nervous system. They are vomiting, colic, 
diarrhea, muscular weakness and cramp, ringing in the ears, 
tightness over the heart, and general convulsions. Injection of 
sulphate of sodium into the veins appears to counteract the 
effect of barium,' and the simultaneous injection of potassium 
salts will prevent death from an otherwise lethal dose of barium.’ 
The action of barium on muscles and on the heart is abolished 
by heat in the same way as that of veratrine (p. 128), and the 
inhabitants of southern climates tolerate much larger doses of 
barium than those of northern.* 


MeEtTaLs oF THE ALKALINE EARTHS. 
Calcium, Strontium, Barium. 


The only one of these whose preparations are used internally 
is calcium. At present barium is only used as a test, though 
possibly it may yet prove useful in muscular tremor (p. 184). 


CALCIUM. Ca; 40, or 39°9. 


Sources or CaLcium-saLts.—The chief source is the carbonate 
found native as chalk or limestone. 

GENERAL TEST oF CALCIUM-SALTS.—The addition of ammonium 
oxalate to calcium salts causes a white precipitate of calcium oxa- 
late, which is very sparingly soluble in water. It is soluble in 
hydrochloric, but insoluble in acetic acid. 








* Hermann, Lehrbuch d. experimentel. Toxicologie, p. 191. 
? Brunton and Cash, Centralblatt fur d. med. Wissenschaften, 1884, p. 545. 
* Lisfranc, quoted by Lewin, Nebenwirkungen d. Areneimittel, p. 74. 
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GENERAL PREPARATION oF Sats or CaLcivun. 


Is prepared From | By 


Creta preparata, B. | Chalk ; q . | The process of elutriation, which 
and U.8.P. P consists in stirring with water, 
pouring off the liquid contain- 
ing fine particles in suspension, 
and allowing them to subside. 
Calx (quicklime), B. | Chalk or limestone . | Calcining; CaCO, = CaO + CO,. 
and U.S.P. | 
Calcii hydras (slaked | Quicklime , . Slaking with water. 
lime), B.P. | 
Calcii chloridum, B. | Limestone or chalk Neutralising with hydrochloric 
and U.S.P., (Carbonate) . | acid; CaCO, + 2HCl = CaCl, 
+ H,O + CO, 
Calcii carbonas prw- | Calcium chloride . 


Precipitating with excess of car- 
cipitata, B. and 


bonate of sodium; CaCl, + 


U.S.P. Na,CO, = CaCO, + 2NaCl. 
Calx chlorata (chlo- | Slaked lime Exposing lime to chlorine gas 

rinated Hee B, until saturated: thus 1s formed 

and U.S.P. chlorinated lime, consisting of 


a mixture of calcium chloride 
! and calcium hypochlorite. 
Calcii hypophosphis, | Lime and phosphorus Heating together with water; 
B. and U.S8.P. removing excess of lime by 
CO,, and evaporating. 
Dissolving in diluted hydro- 
chloric acid, precipitating with 
ammonia, and drying. 


——oo 


Calcii phosphas, B. | Bone ash é : 
and U.S.P 





‘ 





_ GeneraL Inpurities.—The chief impurities are aluminium and magne- 
slum. 

Tests.—These are usually detected by converting the calcium-salt into 
chloride by hydrochloric acid, and evaporating to dryness so as to drive off 
all excess of acid. The residue is re-dissolved in water and the tests applied 
to the solution. On the addition of saccharated solution of hme, aluminium 
and magnesium will be precipitated. ‘The B.P. states that only a very scanty 
precipitate should occur, showimg that only traces of magnesium and alumi- 
nium are present. The test used in the U.S.P. to detect aluminium is water 
of ammonia; and to detect magnesium, water of ammonia and phosphate of 
sodium. These reagents should not give more than a faint turbidity with 
dilute solutions of calcium salts. 


B.P. Marmor Album. Ware Marsie. CaCQ,. 
Hard white crystalline native carbonate of calcium, in masses. 
Used in producing carbonic acid gas. 


B.P. Creta. Cuatx. CaCQ,. Native friable carbonate of 
calcium. Used in producing carbonic acid gas. 


PREPARATION. 
Creta Preeparata. 


Calx, B. and U.S.P. Lime. CaO; 56. 

An alkaline earth, oxide of calcium, CaO, with some impuri- 
ties, obtained by calcining chalk or limestone so as to expel 
carbonic acid. 
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CxHaractrEers.—In compact masses of a whitish colour, which 
readily absorb water, and which, when rather less than their 
weight of water is added, crack and fall into powder with the 
development of much heat. 

Trests.—The powder obtained by the process of slaking, when agitated 
with distilled water, gives, after filtration, a clear solution which has an 


alkaline reaction, and is shown by the appropriate tests to contain calcium 
and only traces of aluminium and magnesium. 


PREPARATIONS. 


Calcii hydras. Liquor Calcis. 
Potassa cum Calce (p. 608). 
Syrupus Calcis. 


B.P. Calcii Hydras. Snaxep Lime. 

Hydrate of lime, Ca(HO),; 74; with some impurities, recently 
prepared by pouring 1 pint of water over 2l]bs. of lime ina 
metal pot. 

So.usitity.—It dissolves in water, but only sparingly, 11 grs. being 
dissolved by a pint of water at 60° F.; and, contrary to the usual rule, its 
solubility is increased by cooling the water, and diminished by heating it. 

Its solubility is greatly increased by the addition of sugar, as in the 
Liquor Calcis Saccharatus, B.P., or Syrupus Calcis, U.S.P. 


PREPARATIONS. 
DOSE. 
Liquor Calois. 1-4 fi. oz. 
Liquor Calcis Saccharatus. 15-60 min. 


Liquor Calcis Saccharatus, B.P.3; Syrupus Calcis, U.8S.P. SaccHanaTep 
Sotvrion or Lie, B.P.; Syror or Line, U.S.P. 

Preparation.—B.P. Like lime-water, mixing 1 ounce of lime with 2 of sugar 
and using them instead of 2 of lime. This mixture contains 7°11 grains of lime 
in 1 fluid ounce. U.S.P. Mixing lime (5) and sugar (30) with boiling water 
(50) ; diluting with an equal volume of water, filtering, and evaporating to 100 
parts. 

Doste.—15 to 60 minims. 


Liquor Calcis, B. and U.S.P. Soxicrion or Lom. Lias Warer. 

PrepaRATION.—B.P. By shaking 2 ounces of slaked lime with 1 gallon of dis- 
tilled water in a stoppered bottle well for two or three minutes. After twelve 
hours the excess of lime will have subsided, and the clear solution may be drawn 
off with a syphon as it is required for use, or transferred to a green glass bottle 
furnished with a well-ground stopper. In the U.S.P. the lime is first washed with 
ordinary water and afterwards stirred well with distilled water. 

It is a saturated solution, and contains a little over half a grain to an ounce. 

Dosz.—1-4 fi. oz. 

PREPABATIONS. 
B.P. U.8.P. 


Linimentum Calcis (p. 516). Linimentum Calcis (p. 517). 
Argenti Oxidum. 
Lotio Hydrargyri Flava. 

” ss Nigra. 


Uses.—When applied to the surface either of the skin or of 
@ mucous membrane from which a watery discharge is issuing, 


lime seems to act as a slight astringent, possibly because it 
combines with the albumen. 
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Lime-water is therefore sometimes used as a lotion for cracked 
nipples and as a dressing to eczematous surfaces, where it eases 
the smarting and tingling. It is often mixed with oil, as in lini- 
mentum calcis, or glycerine for this purpose. The efficacy of 
the liniment is much increased by the addition of minute quan- 
tities of carbolic acid. 

Linimentum Calcis—better known, perhaps, under the name 
of Carron oil—is used as an application to burns and scalds. It 
derives its name of Carron oil from its being so extensively used 
by the workmen in the foundries at Carron. 

It was formerly made with linseed oil, and this preparation is 
less fluid, and is often preferable to that made with olive or cotton- 
seed oll. It is useful not only in burns and scalds, but as a 
dressing to the face in small-pox, and in some cases of eczema 
affecting a large extent of skin. 

Lime-water is also used as an injection to lessen discharges 
from the ears, urethra, vagina or vulva, in otorrhea, gleet, and 
leucorrhea, while active inflammation is still present, and as 
an enema to destroy ascarides in the rectum. It may also be 
used as a wash to the mouth in ulceration. In croup it has 
been recommended as a solvent for the false membrane. It 
is either applied as spray or by a camel’s-hair pencil. When 
taken into the stomach it will act as an antacid. It is especially 
useful in preventing vomiting, and a mixture of milk and lime- 
water will offen be retained by the stomach and digested when 
no other food can be borne. In children suffering from chronic 
vomiting and diarrhoea, where the milk is vomited in hard 
lumps instead of small flakes, lime-water proves very useful. 

In typhoid fever it tends to prevent milk from forming hard 
undigested lumps which may irritate the intestine, while it has 
at the same time an astringent action. 

It is very useful as an astringent in diarrhw@a, more especially 
in slight cases of diarrhoea in children. When the child is at 
the breast about one teaspoonful of lime-water mixed with an 
equal quantity of milk should be given to it every three hours, 
and when it 1s brought up by hand the lime-water is just mixed 
with the milk which the child ordinarily takes. It has been used 
in diarrhea in adults depending on ulceration of the intestine, 
with the view of healing the ulcers by combining with the 
albumen on their surface and thus forming a coating over them, 
but it is not so efficient as other remedies for this purpose. 

Only a small quantity is absorbed by the intestine and passes 
into the blood; yet, after it has been used for a little while, 
the urine becomes alkaline from the lime being excreted by the 
kidneys. Lime-water has been used in cases of stone, and with 
considerable benefit. It has been supposed to dissolve stones in 
the bladder ; but the good effects which result from its use are 
probably not due to this cause, which is still problematical. 
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They are most probably produced by the lime lessening the 
irritating qualities of the urine, and at the same time acting as 
an astringent on the walls of the bladder and rendering it less 
irritable. 

Liquor Calcis Saccharatus, B.P., or Syrupus Calcis, U.S.P., 
may be given in milk instead of liquor calcis, when it is desired 
simply to get the effect of the lime and it is unadvisable to dilute 
the milk, as admixture with liquor calcis would necessarily do. 
It has been used also in acute rheumatism. 


Creta Preparata, B. and U.S.P. PREpareD CHALK. 
Properties.—It is a white powder, or in small lumps which 
break into powder readily on pressure. It has no taste or smell. 


PREPARATION.—Prepared chalk is simply chalk freed from sand and other 
impurities by elutriation (p. 647). 

SoLuBILITy.—It is insoluble in water, but it dissolves in acids such as 
acetic acid. 

Reacrions.—While doing so it effervesces strongly, showing that it Is a 
carbonate, and the solution gives the reactions of calcium (p. 646). 

ImMPpURITIES.—Silica, barium, strontium, magnesium, iron. 

Trst.—It should dissolve without leaving any residue in hydrochloric 
acid (absence of silica), B.P. The solution in acetic acid should give no pre- 
cipitate with test solution of sulphate of calcium (absence of strontium and 
barium), and the tests for magnesium and iron should not indicate more than 
traces of these substances, U.S.P. 


Doszt.—10 to 60 gr. 


OFFICINAL PREPARATIONS. 
B.P. DOSE. 
Mistura Cretes. Chalk mixture. 
Chalk (1) suspended in cinnamon water (30) by means of \ 1-2 #1. oz. 
gum (1) and sweetened with syrup (2) .................08. oe 
Pulvis Cretse Aromaticus. Aromatic powder of chalk. 
Cinnamon (8), cardamoms (2), cloves (3), nutmeg (6), saf- . 10 60 gr. 
fron (6), sugar (50), chalk (22) o..... cece eee eee e eee 


Pulvis Crete Aromaticus cum Opio. aromatic powder 
of chalk thoroughly mixed with powdered opium. 10-40 gr. 
1 part of opium in 40 ou... cece ce cece eneeeeee ceseeeeseens 
U.8.P. 
Mistura Crete. Chalk mixture. YT. 
Compound chalk powder (20), cinnamon water (40), water (40) $-2 fl. oz. 
Pulvis Crets Compositus. Compound chalk powder. 8-60 4 
Prepared chalk (30), powdered acacia (20), sugar (50)......... “60gr. (}-4gm.). 
Trochisci Crete. Chalk lozenges. 
4 QTAINS IN CACH pa cilis ses ar secu se hasacmesyotawernnnreveeh deat eauseours Ad lib. 


Chalk is also contained in Hydrargyrum cum Creta, B. and U.S.P. 


Action.—Carbonate of calcium or chalk possesses the astrin- 
gent and antacid powers of lime itself, and is without its irritat- 
ing qualities. It can therefore be given in much larger doses, 
and so chalk is used, instead of liquor calcis, in the diarrhea of 
adults accompanied by acidity. 

Usrs.—Chalk may be used as a dusting powder tothe skin in 
excoriations, burns, and ulcers. It forms a useful tooth-powder. 
Internally it serves to arrest diarrhea, and is often given, whatever 
be the cause of the diarrhoea ; but when the disease depends upon 
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some irritating substance in the intestine, the irritant should be 
removed by a dose of castor oil previous to the administration of 
the chalk. In the form of whiting, chalk forms a useful antidote 
in cases of poisoning by acids, and especially by oxalic acid. 


Calcii Chloridum, B. and U.S.P. CxHtoripE or Catcrum. 
CaCl, ; 110-8. 

CuaractTers.—Colourless, slightly translucent, hard and fri- 
able masses, very deliquescent, odourless, having a hot, sharp, 
saline taste, and a neutral or faintly alkaline reaction. 

Sotusitity.—Soluble in 1°5 parts of water, and in 8 parts of alcohol at 
15° C. (59° F.). 

Reactions.—The aqueous solution yields the reactions of calcium (p. 646) 
and of a chloride (p. 594). 


Dosr.—1 to 8 grains for children, and 10 to 20 for adults in 
syrup. May be given in milk after meals. 


OFFICINAL PREPARATION. 
B.P. 

Liquor Calcii Chiloridi. Sovrion or CHLoRIpE or Caucrom. Calcium 
chloride 1, water 5 parts. Dosz.—15-50 minims. It is used as a test for tartrates, 
citrates, and oxalates. 

Uses.—Chloride of calcium was in much greater use formerly 
than at present. It was strongly recommended by Dr. Warbur- 
ton Begbie for cases of strumous enlargement of the cervical 
glands, for strumous children with hectic, diarrhoea, and loss of 
appetite, and for the chronic diarrhea of children. It reduced 
the glandular swelling and improved the general health, increas- 
ing the appetite: to do good, however, the drug must be taken 
for months and even as long as two years.’ It has, however, 
fallen almost into disuse, and is now practically replaced by cod- 
liver oil and other tonics. 

It has a great affinity for water, and is used to remove water 
from other substances in pharmacy, e.g. in the preparation of 
absolute alcohol or ether. 


Calcii Carbonas Precipitata, B.P.; Calcii Carbonas 
Precipitatus, U.S.P. Precrprratep CarponaTE oF Caucrum. 
CaCO, ; 100. 

CuHaractEers.—A very fine white impalpable powder, perma- 
nent in the air, odourless and tasteless. 

SoLuBILITY.—It is insoluble in water or alcohol. 

Reactions.— Wholly soluble in hydrochloric, nitric, or acetic acid, with 
copious effervescence. A neutral solution of the salt in acetic acid yields the 
reactions of calcium. 

Uss.—It may be used as an astringent in the same way as 
chalk. 


Calcii Bromidum, U.S.P.—Vide p. 556. 
! Warburton Begbie’s Works; New Syden. Soe. 
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Calcii Phosphas, B.P.; Calcii Phosphas Przcipitatus, 
U.S.P. Poospuate or Caucrum, B.P.; Precrerratep PxHospHats 
or Catcrum, U.S.P. Ca,(PO,),; 810 (Synonym, PHosPHaTE oF 
Lime). 

Cuaracters.—A light, white, amorphous powder, permanent 
in the air, odourless, tasteless. 


Sotvusitiry.—It is msoluble in water or alcohol. 

IMPURITIES AND TEsts.—Wholly soluble in nitric or hydrochloric acid 
without effervescence (absence of carbonate). A solution of the salt in diluted 
nitric acid, after being mixed with an excess of acetate of sodium, yields a 
white precipitate with test solution of oxalate of ammonium (calcium), and 
a lemon-yellow precipitate with test solution of ammonio-nitrate of silver 
(phosphate). 


Dose.—1-20 grains. A simple way of giving it is to mix 
it with the salt used at meals. 


OFFICINAL PREPARATIONS. 


B.P. U.8.P. DOSE. 
It is contained in Pulvis Syrupus Calcii Lactophos- 1-4 fl. dr. (7°5-15 cc.). 
Antimonialis. phatis. 


U.8S.P. Syrupus Calcii Lactophosphatis. Syrop or LactopHosPpHaTE oF LIME. 
Made by dissolving freshly-precipitated phosphate in lactic acid, and mixing with 
\orange-flower water and sugar (22 parts phosphate in 1,000). 

Action.—Phosphate of calcium is an important constituent 
of the body, and occurs in considerable quantity wherever active 
_cell-growth, either normal or pathological, is going on. It forms 
a large proportion of bones, and Chossat found that when animals 
were fed on food containing no lime-salts, the bones were soft. 
During pregnancy, fractures unite slowly, and Milne-Edwards 
found that when animals were supplied with abundance of phos- 
phate of calcium fractures united more quickly. 

It has been supposed that the constant use of fine flour tends 
to cause premature decay of the teeth, owing to the want of suffi- 
cient proportion of lime-salts. The decay of the teeth amongst 
Americans has been attributed tothe perfection of their machinery, 
which completely separates the external parts of the grain and 
makes the flour exceedingly fine and white. 

Usres.—It frequently lessens or removes toothache, especially 
that occurring in pregnancy or lactation (p. 858). It is useful 
in cases of chronic diarrhcea in children. It has been recom- 
mended in cases of rapid growth or deficient repair, as in grow- 
ing children, angwmia, and debility from over-work, child-bearing, 
‘suckling, or diseases such as chronic abscess, diarrhea, leucor- 
rhea, bronchitis, and phthisis. It is frequently given in rickets 
with considerable benefit, although it is well to combine it with 
cod-liver oil. It is often advantageously given, along with iron, 
in the form of Parrish’s Chemical Food, containing two and 
a half grains of phosphate of calcium and one grain of phosphate 
of iron in every ae 
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Calcii Hypophosphis, B.P. and U.S.P. HypopHospaits or 
Caucrum, Ca(PH,O,),, B.P. CaH,(PO,),; 170, U.8.P. 

CuaractErs.—Colourless or white six-sided prisms, or thin 
flexible scales, of a pearly lustre ; permanent in dry air, odourless, 
having a nauseous, bitter taste and a neutral reaction. 


Reactions.—The aqueous solution yields the reactions of calcium (p. 646).. 


Dosz.—1-10 grains. 


OFFICINAL PREPARATION. 
B.P. U.8.P. DOSE. 


None Syrupus Hypophosphitum...... 1-2 fi. dr. (3°75 to 7:5 ce.). 
U.S.P. Syrupus Hypophosphitum. Syrvr or Hyrrorxosrpuires. Consists 
of the hypophosphites of calcium (35), of sodium (12), and of potassium (12) ; citric 
acid (1), spirit of lemon (2), sugar (500), water q.s. to make 1,000. 


Uses.—Hypophosphite of lime is useful in the early stages of 
phthisis (p. 717), and in nervous debility consequent upon over- 
work orworry. It may be given between two thin slices of bread 
and butter, if no irritability of the stomach be present. It is well 
to begin with a dose of two grains and gradually increase it, as 
otherwise it is apt to cause derangement of the digestion. 


Calx Chlorinata, B.P.; Calx Chlorata, U.S.P. Cuxtori- 
NaTED Lime.—Vide CHLORINE (p. 549). 


Calx Sulphurata, B. and U.S.P. Sunpuvcratrep Live.—A 
mixture (commonly misnamed sulphide of calcium) consisting 
chiefly of sulphide of calcium [CaS ; 72] and sulphate of calcium 
[CaSO,; 186], in varying proportions, but containing not less 
than 50 per cent. of absolute sulphide of calcium, B.P. (86 per 
cent. U.S.P.). 

Cuaracters.—A nearly white powder with a smell somewhat 
resembling that of sulphuretted hydrogen. 

PREPARATION.—B.P. By calcining sulphate of calcium (7) with wood 
charcoal (1) when part of the sulphate is reduced to sulphide. _ 
igo) By calcining finely-powdered lime (100) with precipitated sulphur 

Dose.—5-1 gr. 

Action.—In large doses it is an irritant to the stomach, but 
medicinal doses usually cause no trouble, or at most slight dis- 
comfort, sometimes giving rise to eructations of sulphuretted 
hydrogen, and perhaps to some looseness of the bowels. 

Usrs.—lIt is used chiefly for its effect on the process of suppura- 
tion, hastening the discharge of pus if already formed, and check- 
ing its formation if the inflammation be still in its early stage. 

Sulphite of calcium in doses of ~,—1 gr. four or five times. 
daily is said to do good in acne. 
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Class II. 


Group I.—AppeENpDIX. 
ALUMINIUM. CERIUM. 
ALUMINIUM. Al; 27°5. 


GENERAL Sources oF AuLumM §atts.—Aluminium is very 
widely distributed in nature, clays being silicates of alumina. 
Two kinds of clay, kaolin and fuller’s earth, being inert 
powders, are used as demulcents (pp. 347 and 446), and kaolin 
also as a pill-basis. 





GENERAL PREPARATION.—It is prepared on a large scale from a kind of 
lay-slate called alum-schist. This contains a quantity of ferric sulphide. 
It is first roasted and moistened and exposed to air. The sulphur is thus 
converted into sulphuric acid, and ferrous sulphate and aluminium sulphate 
are formed. These are separated by hxiviation with water, and amiunonium 
chloride is added. This forms ammonium sulphate, which combines with 
aluminium sulphate to form alum, ferrous chloride remaining in solution. 

GENERAL REACTIONS OF ALUM Sa.ts.— Salts of aluminium give a white 
gelatinous precipitate of hydrate with caustic potash or soda, soluble in 
excess; with ammonia a similar precipitate, insoluble in excess. The in- 
solubility of the precipitate with ammonia in excess of the reagent readily 
distinguishes aluminium from zinc, which also gives a white precipitate with 
amimonium sulphide. Carbonates of potassium, sodium, and ammonium 
also precipitate the hydrate, which is insoluble in excess; ammoniuin sul- 
phide also gives a white precipitate of hydrate. 

GENERAL IMPURITIES oF ALUMINIUM SaLts.—The chief is sulphate of 
iron coming from the schist. 

GENERAL TeEsts.—Alum should give no blue with either ferro- or ferri- 
cyanide of potassium. 

Alumen, B. and U.S.P. Atvs.—A sulphate of aluminium 
and potassium (potassium alum or potash alum), or of. alu- 
minium and ammonium (ammonium alum or ammonia alum), 
erystallised from solution in water, B.P.; a sulphate of alu- 
minium and potassium, U.S.P. K,Al,(SO,),.24H,O; 948. 

Cuaracters.—B.P. In colourless transparent crystalline 
masses, exhibiting the faces of the regular octahedron, and 
having an acid sweetish astringent taste. 

Reactions.—Its aqueous solution gives with caustic potash or soda a 
white precipitate soluble in an excess of the reagent (aluminium) ; and an 
immediate precipitate with chloride of barium (sulphate). 

U.8.P. Large colourless octahedral crystals, acquiring ao 
whitish coating on exposure to air; no smell, sweet astringent 
taste, and acid reaction. 


Impuriry.—Iron. 
Trst.—The solution in water does not acquire a blue colour from the 
addition of yellow or red prussiate of potash. 


Dose.—10 to 20 grains. 
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PREPARATIONS, 
B.F. U.8.P. 


Alumen exsiccatum. Alumen exsiccatum. 
Glycerinum Alaminis (1 in 5). 


Alumen Exsiccatum, B. and U.S.P. Driep Atvm. 
K,S0,A1,(SO,),; 516. 

Proprerties.—Dry white powder with the taste and other 
properties.of alum. 

PREPARATION.—By heating potassium alum until the water of crystallisa- 
tion is driven off, 

Dosre.— As an astringent, 10 to 40 grs.; as an emetic, 80 to 
60 grs. For a lotion or gargle, 4 to 20 ers. to an ounce of water, 
or in the glycerinum aluminis, B.P. 

Acrion.—Alum precipitates albumen and gelatin. It has 
no action on the unbroken skin, but when applied to parts 
from which the epidermis has been removed, it causes a film of 
coagulated albumen to form on the surface, and produces con- 
traction of the tissues and vessels below. It thus lessens the 
supply of blood to the part, relieves congestion, diminishes 
the swelling, lessens the discharge from inflamed surfaces, and 
therefore acts as an astringent. By causing contraction of 
vessels and aiding the formation of coagula, it arrests hemor- 
rhage, and is therefore used either as a strong solution, or, if 
this prove insufficient, in the form of powder mixed with starch 
asa Styptic. Dried alum abstracts water from the tissues and 
acts as a slight caustic. When swallowed in large quantities 
alum produces gastro-enteritis. In smaller doses it acts as an 
emetic. It is not so powerful as a caustic, astringent, styptic, 
or emetic as the salts of zinc or copper. 

Usres.—Dried alum is sometimes used to check exuberant 
granulation in ulcers. Bleeding from the nose may be stopped 
by sniffing up or injecting a solution of alum into the nostrils, 
and if the solution be ineffectual, powdered alum may be blown 
up by means of a paper funnel; it is also employed locally in 
bleeding from the mouth, throat, gums, hemorrhoids, and the 
uterus. As an astringent, alum is used in both purulent and 
simple ophthalmia, but on account of its solvent action on 
the cornea it may lead to perforation, and should therefore 
be avoided (p. 216). A 1 per cent. solution, with 1 per cent. 
borax, is useful in acute eczema. It is used as a lotion in 
otorrhea; as a wash to the mouth in ptyalism, aphthe, and 
ulceration of the mouth and gums; as a gargle for sore-throat, 
congestion of the pharynx, and elongation of the uvula, as well 
as for the tickling, violent coughs which depend upon them, and 
are often accompanied by retching (p. 248). Dried alum has 
been applied in powder to remove the false membrane from the 
throat in croup and diphtheria. 


656 INORGANIC MATERIA MEDICA. [SHOT.-III. . 


Alum may be employed as a spray to the larynx in coughs 
and hoarseness depending upon chronic laryngeal catarrh. As 
a wash it may be used in inflammation of the vulva in children, 
to relieve itching in pruritis vulve, and to prevent the recur- 
rence of prolapsus ani. It is useful as an injection in gonorrhea 
and leucorrhea. 

When swallowed it will act on the stomach as an astringent, 
and is useful in preventing the vomiting of phthisis. It is not 
improbable that the vomiting which occurs usually after paroxysms 
of coughing is due to the congestion produced in the stomach by 
the cough, and that the alum prevents the vomiting by lessening 
this congestion (p. 377). When given in larger quantities alum 
is an emetic, acting promptly, and producing little depression. 
A teaspoonful of powdered alum proves a very useful emetic in 
cases of croup, and may be given to children mixed with honey. 
In the intestines alum acts as an astringent also, and is useful 
in diarrhea; but, curiously enough, in lead colic it will act as a 
purgative, relieving the pain and opening the bowels. Its utility 
in lead-poisoning probably depends, to a considerable extent, on 
its being a sulphate, and thus precipitating any lead salts it may 
meet in the intestine in the form of insoluble lead sulphate, and 
preventing absorption from the intestinal canal. In typhoid 
fever, and in chronic dysentery and diarrhea, it is said to be 
useful in checking the discharges from the bowels. 

After its absorption into the blood it is supposed to exercise 
an astringent action, and is given to check sweating. 

Internally, as a styptic, it is employed to check bleeding 
from the stomach, intestines, lungs, uterus, or kidneys. 

ANTIDOTE.—Give tepid water with small doses of carbonate 
of sodium to decompose the alum, and empty the stomach by 
the stomach-pump or emetics. 


U.S.P. Aluminii Hydras. Hyprare or ALUMINIUM. 
Al,(HO),; 156. 

CxaractERs.—A white, light, amorphous powder, permanent 
in dry air, odourless, and tasteless. 

So_vuBiiary.—It is insoluble in water or alcohol. 


Reactions.—Soluble without residue in hydrochloric or in sulphuric acid, 
also in solution of potassa or of soda. 


Uses.—It is feebly astringent and desiccant. Is used ex- 
ternally as a powder in inflammatory diseases of the skin. 


U.S.P.  Aluminii Sulphas. Svunpaate or Axnumimivum. 
Al,(50,),-18H,O; 666. 
_ Cuaracrers.—A white, crystalline powder, permanent in the 
air, odourless, has a sweet, and afterwards an astringent taste, 
and an acid reaction. 
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Soivusitiry.—Soluble, without leaving more than a trifling residue, in 1:2 
parts of water at 15° C. (59° F.), and very soluble in boiling water; almost 
insoluble in alcohol. 


REACTIONS.—The aqueous solution of the salt yields the reactions of 
aluminium (p. 654) and of a sulphate (p. 595). 

Uses.—It is a powerful antiseptic. A saturated solution 
has been used as a mild caustic in enlarged tonsils, nasal polypi, 
nevi, scrofulous and cancerous ulcers, diseases of the os uteri, 
and various chronic enlargements. Weaker solutions are used 
as lotions to ulcers, and as injections in gonorrhea, leucorrhea, 
and foetid discharges from the vagina. 

A solution of the sulphate dissolves recently precipitated 
gelatinous alumina, and thus a benzoated solution of alumina 
can be prepared by saturating with gelatinous alumina 8 oz. of 
the sulphate in 1 pint of water, adding 6 drms. of powdered 
benzoin, keeping it at a temperature of 150° F’. for six hours, 
and putting in a cool place for several days to allow the deposi- 
tion of crystals. This solution is remarkable for its sweet odour 
and astringent balsamic taste.! 


CERIUM. Ce; 92. 


It is a rare metal. 
Its salts are supposed to resemble those of bismuth and silver 
in their action. 


Cerii Oxalas. Oxanate or Cerium, B. and U.S.P. 
CeC,0,.3H,0, B.P.; Ce(C,0,),.9H,0, U.S.P. 

Cuaracters.— It is a white granular powder, insoluble in 
water. 

PREPARATION.—Is prepared by precipitating a soluble salt of cerium with 
oxalate of ammonium. 

Reactions.—At a red heat it is decomposed into a reddi#h-brown powder, 
which dissolves completely in boiling hydrochloric acid without effervescence 
(oxide). The resulting solution gives a white crystalline precipitate of double 
sulphate of putassium and cerium when a saturated solution of sulphate ot 
potassium is added to 1t. 

JmpuritTies.—Aluminium, carbonates, and metals. 

Trst.—-When the salt is boiled with caustic potash and filtered, the filtrate 
is not affected by chloride of ammonium, showing that no aluminium is 
present: but when supersaturated with acetic acid it gives with calcium 
chloride a white precipitate of oxalate of calcium, The absence of car- 
bonates and metals is ascertained by the usual tests. 


Dose.—1 to 10 grains. Large doses may succeed when 
small ones fail. 

Usres.—It was introduced-by the late Sir James Simpson as 
a@ remedy to check the vomiting of pregnancy, and for this pur- 
pose is sometimes useful. It has also been employed in cases 
of chronic bronchitis and dyspnoea, and has been used also in 
nervous cough and nervous palpitation. It has been given, but 
with doubtful utility, in chorea and epilepsy. 


1 United States Dispensatory, 15th ed. p. 167, 
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Class II. 
Group II.— Maanesrom. 
MAGNESIUM. Mg; 24. 


Sournces.—The chief source is dolomite, or mountain lime- 
stone, which consists of carbonates of magnesium and calcium. 
Magnesium is also found native as carbonate and silicate. 

GENERAL Reactions oF Maanestum Satts.—They give a 
gelatinous white precipitate with potash, soda, or ammonia, 
insoluble in excess, but soluble in a solution of ammonium 
chloride. They likewise give a white precipitate with potassium 
and sodium carbonates, but none with ammonium carbonate. 

The characteristic test of magnesium is the formation of a 
precipitate of triple phosphate on the addition of ammonia and 
a soluble phosphate to a solution of a magnesium salt. Caustic 
ammonia itself throws down a precipitate of magnesium hydrate 
insoluble in excess, but soluble in ammonium chloride. As it is 
easier to prevent the precipitation of hydrate than to re-dissolve 
it when down, it is usual to add ammonium chloride first, then 
the ammonia, and lastly the phosphate of sodium. 


GENERAL PREPARATION OF SaLTs oF MaGnesiIvM. 


From | By 


Is prepared 
Magnesium sulphate, | Dolomite . : | Dissolving in sulphuric acid ; 
B. and U.S8.P. when soluble magnesium sul- 
" phate and insoluble calcium 
sulphate are formed. 
Magnesium carbon- | Magnesium sulphate | Precipitating with sodium car- 
ate (heavy), B.P. bonate, using hot concentrated 
solutions. 
Ditto ene 3 Ditto . : Ditto, using dilute solutions in 
and U.8.P. | the cold. 
Magnesia (heavy), B. | Magnesium carbon- | Calcining until all the carbonic 
and U.S.P. ate (heavy) . acid is driven off, as shown by 


Ditto (light), B 


some taken from the centre of 
the crucible no longer effer- 
vescing on the addition of acid. 


Ditto (light). Calcining hke the heavy mag- 


and U.§8.P. nesia. 
Granulated citrate of Ditto . ‘ Mixing with citric acid and water, 
magnesium, U.S.P. drying and powdering. The 


Magnesium sulphite, | Magnesta. ° 
U.S.P. as 


eect ssc SREN SSP 


powder is mixed with sugar, 
sodium bicarbonate, and citric 
acid, damped with alcohol, 
passed through a sieve, so as 
to form a coarse powder, and 
dried. 

Suspending in water and adding 
excess of sulphurous acid. 





ee 
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GENERAL Impurities.—The chief impurities in the oni paete are the cal- 
cium and iron from dolomite. Other alkaline earths and alkalis may also be 
present. The sulphuric acid employed may be impure, or the sulphate may 
have been prepared by a process in which hydrochloric acid is used, and thus 
chlorides may occur. In the carbonate prepared from the sulphate the same 
impurities may occur, a8 well as unchanged sulphate. In magnesia these 
may all occur, and carbonate as well. 

Trsts.—The absence of iron and other metals is ascertained by the 
aqueous solution giving no colour or precipitate with ferrocyanide of potas- 
sium, hydrogen sulphide, or ammonium sulphide. Chloride of ammonium 
prevents the precipitation of magnesium by ammonia and ammonium carbon- 
ate, but it does not prevent the precipitation of other alkaline earths, and 
their absence is ascertained by the solution remaining clear after the addition 
of these three reagents. 


GENERAL ACTION OF MaGnesiumM.— When administered by the - 
mouth the difference between absorption and excretion (p. 39) is 
not great enough to allow magnesium salts to accumulate in the 
blood sufficiently to produce any toxic effects. When injected 
into the blood, sulphate of magnesium, in doses of about 5 grs. 
per pound of body weight, abolishes reflex action, and paralyses 
the respiration and heart in cats (Hay), and has a similar effect 
in other animals also. 


Magnesii Sulphas, B. and U.S.P. Svnpsare or Maane- 
sium. Epsom Satts. MgS0O,.7H,0; 246. 

Prorerties.—In minute, colourless, transparent, acicular 
crystals, whose form is a rhombic prism. They look exactly like 
sulphate of zinc. Its taste is bitter, and it is called in Germany 
Bittersalz. This distinguishes it from zinc sulphate, which has a 
strong metallic taste. 


So.usi.Liry.—It readily dissolves in water. 

Reactions.—The solution gives the reactions of magnesium (p. 658) and 
a sulphate (p. 595). 

ImpuRITIES.—Calcium and iron. 

Tests.—Its aqueous solution is not precipitated at ordinary temperatures 
by oxalate of ammonium (no calcium), nor does it give a brown precipitate 
with chlorinated lime or soda (no iron). 

Dosze.—As a purgative, half an ounce to an ounce and a half 
for a single dose. In repeated doses, especially if taken fasting, 
60 to 120 grains. As a diuretic, 20 to 60 grs. 


OFFICINAL PREPARATIONS. 
B.P. U.8.P, 


Bnoma Magnesii Sulphatis. Infusum Senn# Compositum. 
Mistura Sennsw Compoaita. 


B.P. Enema Magnesii Sulphatis. Enema or ScipHate or MAGNESIUM 
(Enema Catharticum).—Sulphate of magnesium 1, olive oi] 1, starch mucilage 15. 


Action.—Sulphate of magnesium to saturation precipitates 
globulins. 

In moderate doses it causes a copious secretion from the 
intestinal mucous membrane, and acts as a purgative. It does 
not stimulate the muscular coat of the bowels much; it thus 


ru 2 
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causes little griping. As it does not accelerate peristaltic action, 
a part of the fluid poured out into the intestine may be reabsorbed 
as it passes slowly along. It is therefore usual when we wish to 
produce free purgation to combine the salt with some purgative 
which will stimulate the muscular coat of the bowel, such as 
senna or cascara sagrada. When given alone it is apt to produce 
much flatulent distension of the abdomen and rumbling, and a 
carminative is therefore often given along with it. Its objection- 
able bitter taste may be covered by dissolving it in acid infusion 
of roses and adding spirit of chloroform. It may be employed 
as a purgative enema. When absorbed into the blood it acts as 
a diuretic if the skin be kept cool, and as a diaphoretic if the 
skin be kept warm or moderate exercise be taken. It is absorbed 
more readily when given in small quantities, but a little is also 
taken up when purgative doses are employed, and it is therefore 
a useful purgative in febrile states. 

Usrs.—Sulphate of magnesium is one of the most common 
and useful saline purgatives. For its mode of action and uses, 
vide pp. 391-394. On account of its great solubility it may be 
used in very concentrated solution to remove dropsy (p. 394) 
when less soluble salts cannot. Repeated small doses are very 
serviceable in biliousness. 


U.S.P. Magnesii Carbonas. CarsponaTE or MAGNESIUM. 
(MgCO,),Mg(HO),.4H,O; 484. This corresponds to the two 
kinds mentioned in the B.P. 


B.P. Magnesii Carbonas. CarsonaTeE or Maanesium. 
(MgCO,),Mg(HO),.4H,0. 


B.P. Magnesii Carbonas Levis. Licut CarponaTE or 
Macnesium. (MgCO,;),Mg(HO),.4H,O. 

Both the light and heavy carbonates of magnesium have the 
same chemical composition, and differ only in their weight. 

Properties.-—A white granular powder almost tasteless. 


PrepaRATION.— Both are prepared by precipitating a solution of sulphate 
of magnesium by a solution of carbonate of sodium ; removing the resulting 
sulphate of sodium, washing the carbonate, and drying it at a temperature 
not exceeding that of boiling water so as not to decompose it. 

In preparing the heavy carbonate, concentrated Boilie solutions are used, 
the mixture evaporated to dryness, and the sulphate of sodium removed by 
subsequent digestion with water. In preparing the light carbonate, dilute 
solutions are employed: they are mixed cold; boiled for fifteen minutes; 
and the sulphate of sodium separated by filtration. 

Reactions.—It is recognised as a carbonate by dissolvmg with efferves- 
cence in hydrochloric acid, and the magnesium is detected by the appro- 
priate tests in the resulting solution (p. 658). The two carbonates are distin- 
guished by their weight. 


Acrion.— When swallowed, carbonate of magnesium will have 


a less stimulating effect upon the mucous membrane than potash 
or soda, as it is nearly insoluble; but on this very account it is 
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to be preferred to them for neutralising acid in the stomach after 
meals, inasmuch as it will only neutralise the excess of acid with- 
out rendering the fluids alkaline. In the intestine it acts as a 
laxative, and is partly excreted in the feces and partly converted 
into magnesium salts which are absorbed and pass out in the 
urine. 

Usrs.—As an antacid and laxative, especially in children ; 
in heartburn, in dyspepsia, and vomiting during pregnancy; and 
in cases where it 18 desirable to render the urine alkaline, as in 
gouty persons, where potash and soda disagree. 

Dosr.—As an antacid, 5 to 20 grains; as a laxative, 10 to 60 
grains. It may be conveniently given in milk. 


OFFICINAL PREPARATIONS, 
B.P. DOSE. 


Liquor Magnesii Carbonatis, as antacid, 1-4 fl. dr.; as laxative, 1-2 fl. oz. 
* on Citratis, as laxative,.....5-10 fl. oz. 


U.8.P. 
Mistura Magnesii et Asafcetidm.................. 1 fi. oz. 


B.P. Liquor Magnesii Carbonatis. SoLvcTion or CARBONATE OF Mac- 
NESIUM.—It is a solution of carbonate of magnesium in water containing carbonic 
acid. It contains about 13) grains in the fluid ounce. It is a pleasant laxative 
for children; and laxative and antacid for women, especially useful during 
pregnancy. 

B.P. and U.8.P. Liquor Magnesii Citratis. SoLvtion or CITRATE oF 
Maonistum.—Dissolve citric acid, 200 giains, in 2 ounces of water, add carbonate 
of magnesium 100 grains, and stir until it 18 dissolved. Fulter the solution into a 
strong half-pint bottle, add syrup of lemons } fl. oz. and enough water nearly to 
fill the bottle; then introduce bicarbonate of potass1um in crystals 40 grains, 
and immediately close the bottle with a cork, which should be secured with string 
or wire. Afterwards shake the bottle until the bicarbonate of potassium has 
dissolved. 

U.S.P. Mistura Magnesii et Asafotidre (Dewees’ Carminative).—Carbonate 
of magnesium 5, tincture of asafu-tida 7, tincture of opium 1, sugar 10, distilled 
water up to 100. Dosse.—’} fl. oz. in hysterical flatulence. 


Magnesia Levis, B.P.; Magnesia, U.S.P. Magnesia. 
Lieut Maanesia, MgO; 40. 


PREPARATION. 


U.8.P. 
Trochisci Magnesiw (3 grs. in each). 


Magnesia Ponderosa, B. and U.S.P. Heavy Macnesta. 
Cuaracters.—Both are white powders differing from each 
other only in their weight, which is 34 to 1. 


SoLuBiLity.—They are insoluble in water, but dissolve in acids without 
effervescence. 
Reactions.—The solution in acids exhibits the reactions of magnesium, 


Dose.—10 to 60 grains of either heavy or light. 
Action anp Uses.— Like those of the carbonate. 


OrFIcINAL PREPARATION. 
Pulvis Rhei Compositus, 2 parts of heavy magnesia in 8. 
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CHAPTER XXVI. 
METALS—(continued). 


Class II.—DYAD METALS—(continued). 


GENERAL Actions oF Heavy Metauts.—The heavy metals form 
compounds with albumen, known as albuminates. These are 
sparingly soluble, and in consequence of this, white of egg is a 
useful antidote in poisoning with heavy metals. Albuminates of 
copper have been obtained by Harnack in which the proportion of 
copper is definite, and is either 1-35 or 2°64 per cent. On account 
of their affinity for albumen the heavy metals combine with the 
albuminous constituents of the tissues, and act as powerful 
astringents (p. 349), irritants (pp. 341 and 395), or caustics 
(pp. 844 and 346), according to the strength of the application. 
Their action is comparatively slight when they are applied tothe 
unbroken skin, as the epidermis forms an obstacle to their action, 
but it is strongly marked where the epidermis is absent, as in 
wounds or ulcers, and on mucous surfaces where the epithelium 
is soft. In addition to their astringent action on the fluids and 
tissues, two metals—lead and silver—cause contraction of the 
blood-vessels (p. 849). In considering the action of the heavy 
metals belonging to this group and those belonging to Classes 
III.—VITI., on the organism, it is necessary to distinguish care- 
fally between— 

(1) The local action upon the surface of the body or upon 
the alimentary canal, with the refiex effects upon the nervous, 
respiratory and circulatory systems consequent on this local 
action, and— 

(2) The effects produced on the various organs of the body by 
the metal after its absorption. Thus, a large dose of corrosive 
sublimate when swallowed may produce the ordinary symptoms 
of irritant poisoning, causing vomiting and purging by its local 
action on the stomach and intestine, and producing reflexly general 
collapse with feeble circulation and respiration. Yet if the treat- 
ment be prompt, none of the metal may be absorbed, and thus the 
symptoms which would be produced by its action on the various 
organs when carried to them by the circulation may be absent. 

In considering the effects produced by a metal after its absorp- 
tion, we must remember that the nature of its action differs 
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according to the quantity present in the blood at any one time, 
and that this quantity depends on the relation between the rapidity 
of absorption and excretion (p. 39). 

The proportion between absorption and excretion depends 
greatly on the channel of introduction, and therefore the same 
drug may produce quite different effects according to the mode 
of its administration. Thus solution of perchloride of iron, when 
injected directly into the veins, will cause almost immediate 
death from coagulation of the blood. Other salts of iron which 
have no coagulating action, if injected into the circulation, pro- 
duce paralysis of the central nervous system and of the vaso- 
motor nerves, causing loss of voluntary motion, an enormous fall 
of the blood-pressure, and death. When injected subcutaneously 
iron is absorbed, but it enters the blood less rapidly than when 
injected into the veins, the quantity present in the blood at any 
one time is less, and these symptoms are not produced. Never- 
theless absorption takes place from the subcutaneous tissue so 
rapidly that enough iron enters the blood to produce a toxic action. 
But this action, instead of affecting the nerves, is chiefly exerted 
on the excreting system, and inflammation of the kidneys occurs. 
When taken into the intestinal canal iron is absorbed very 
slowly, and only a very small quantity appears in the urine. It 
is hard to say whether the slight headache which is apt to come 
on from the administration of iron is due to the direct action of 
the metal on the nerve-centres after its absorption, or is merely 
reflex and due to the action of the metal on the intestine. No 
injury is done to the kidneys of healthy persons, though the effect 
of the iron upon these organs may be manifested by the diminu- 
tion of albumen in cases of renal disease. 

The form in which metals are absorbed from the intestinal 
eanal is probably that of albuminates, or, perhaps, more properly, 
of peptonates. 

The only heavy metals which are rapidly absorbed from the 
healthy intestinal canal are lead, mercury, and arsenic. Copper, 
zine, silver, tin, iron, manganese, nickel, and cobalt are absorbed 
very slowly indeed. This is shown by the fact that when given 
internally only mere traces of them appear in the urine. That 
their absence from this secretion is due to non-absorption, and 
not to their retention in the blood or tissues, is proved by the 
fact that when they are injected subcutaneously they pass readily 
through the kidneys. 

Contrary to one’s expectation, it has been found that metals 
are much more readily absorbed by the gastro-intestinal mucous 
membrane when it is in a catarrhal condition than when it is in 
a healthy state. When large doses of metallic salts are given at 
once they are very apt to produce acute catarrh of the intestinal 
canal, and they are then readily absorbed, and appear in large 
quantity in the urine. If small doses are given at first, instead 
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of large ones, they may be gradually increased without producing 
any catarrh, and then absorption into the blood and excretion by 
the urine does not occur, or only to a slight extent, although the 
dose finally reached may be large. 

The therapeutic bearing of this fact is that if we wish to affect 
the kidneys by metallic remedies, e.g. by iron in cases of albu- 
minuria, the best method of administering the remedy is to begin 
with large doses at once. 

After absorption into the blood the metals probably remain, 
to a great extent, if not entirely, in the plasma, and do not 
become combined with the corpuscles, or only to a very slight 
extent.! 

They are carried to all parts of the body, and probably unite 
with certain tissues. They remain in combination with the 
tissues for a greater or less length of time, modifying their nutri- 
tion and functional activity, and then, being again set free, they 
become excreted. 

The heavy metals have all a powerful poisonous action on 
muscles, nerves, nerve-centres, and glands. The slightness 
of the action which they exert on these structures when admin- 
istered by the alimentary canal is due to their slow and sparing 
absorption by it. But their poisonous power at once becomes 
evident, as in the case of iron, when they are injected either sub- 
cutaneously or directly into the circulation in the form of double 
salts or organic compounds, which produce no local irritation at 
the point of injection, nor coagulation of the blood when they 
are introduced directly into the vessels. The alterations in the 
spinal cord in acute poisoning by some of them—e.g. lead and 
mercury, and also by arsenic— have the characters of acute central 
myelitis, the grey substance being chiefly affected. In more 
chronic poisoning the white substance is affected as well, so that 
the alterations resemble those of diffuse myelitis. The nervous 
symptoms produced by heavy metals are probably due to such 
alterations in the nerve-centres, and sometimes to peripheral 
alterations in the nerves also. 

Metals are excreted chiefly by the bile (p. 405), by the kidneys, 
by the mucous membranes of the stomach and intestine; and 
probably to a slight extent by the skin. Elimination by these 
channels may commence very soon after the metal has entered 
the blood. 

During the process of elimination the metals may irritate the 
eliminating organs (Fig. 5, p. 39), and may cause vomiting by their 
action on the stomach (p. 372), diarrhoea by their action on the 
intestine, and albuminuria by their action on the kidneys, although 


’ This is best shown by separating the corpuscles and plasma in a centrifugal 
geo and aualysing them separately, so as to ascertain the amount of metal 
eac 
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they have been injected into the veins, or subcutaneously, and 
only reach these organs through the blood. 

On account of the quantity of metal which is eliminated by 
the bile and intestinal mucous membrane, purgatives are useful 
agents in the treatment of chronic metallic poisoning (cf. pp. 
384 and 561). 

When metals have entered the blood in considerable quantities, 
the kidneys become inflamed during the process of their excre- 
tion, and undergo changes which affect both the tubules and the 
glomeruli. The tubules are affected first, and the epithelial cells, 
both of the convoluted and straight tubules, take up the metal 
and become gradually disintegrated. They are partly thrown 
out as casts, and partly block up the tubules, causing secondary 
degeneration of the glomeruli. Both tubules and glomeruli be- 
come atrophied. These effects appear to be produced by all the 
heavy metals. 

The possible effect of mercury on the kidneys should be 
borne in mind when prescribing a very prolonged mercurial 
course, and it would be interesting to inquire how far albumi- 
nuria in apparently healthy persons is caused by mercurials (cf. 
p- 20). 


Grovur II].—Zrnc, Correr, Cudmium, anp SILVER. 


GENERAL Actions.—They combine with albumen and form 
insoluble albuminates, and have thus an astringent action. 

With the exception of salts of silver, which form a compound 
with the epidermis, they have no action on the epidermis, but 
they may pass through the pores, especially chloride of zine. 
This salt produces inflammation, or even mortification, acting 
by its affinity both for water and for albumen. It is used as a 
caustic for destroying the surface of unhealthy sores and produc- 
ing a more healthy action. The other preparations of the metals 
in this group act in the same way, but are less powerful, and are 
applied to ulcers and to chronic skin-diseases. 

They are apphed for their astringent action to the eye in 
gonorrhceal ophthalmia, ulcerations or opacity of the cornea, and 
to the mucous membranes of the urethra and vagina in gonor- 
rhea and leucorrhea. 

Insoluble preparations such as oxide of zinc have little action 
on the skin, but are applied as powder or ointment to raw and 
excoriated surfaces, where protection from external influences 
with very slight stimulation is wished, as in intertrigo. 

In the mouth they combine with the albumen of the tongue 
and cheeks, and produce a very disagreeable metallic taste. 
Notwithstanding this they are employed, especially sulphate of 
copper, for ulcers of the mouth or fauces. 

Zine chloride has been recommended for carious teeth. 
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In the stomach they unite with the albumen in its walls, 
producing irritation and consequent nausea, accompanied by 
muscular relaxation. They have been used as nauseants in 
spasmodic affections, as epilepsy, chorea, hysteria, &c. 

In a somewhat larger dose they produce vomiting, which is 
speedy and complete, especially in the case of zinc and copper, 
which are consequently much used in cases of poisoning where 
we wish the stomach emptied with all possible speed. They are 
preferred in such cases to tartar emetic, as they do not produce 
so much depression, nor are they so liable to cause diarrhea ; and 
to ipecacuanha, because their action is more rapid and certain. 

The compounds of zinc or copper with albumen or peptones 
will produce vomiting, either when given by the mouth or when 
injected into the veins, but they are classed as local emetics 

. 873). 
= Their emetic action when injected into the veins may be due 
to a direct action on the vomiting centre in the medulla (p. 371); 
but it may also be that they are carried to the stomach by the 
blood and act reflexly from it (vide Fig. 5, p. 89, and cf. p. 373). 

The albuminates of copper and zinc, and probably those of 
the other metals, undergo changes both in the stomach and in- 
testine before absorption which we do not perfectly understand. 
Albumen is not simply dissolved and absorbed in the intestinal 
canal, but 1s converted into peptone. Albumuinate of copper has 
been introduced into a gastric fistula in a doy, and the blue 
colour was seen to disappear at the edges, and finally all copper 
was removed from it before the albumen was itself completely 
digested. Whether or not the copper was removed in combina- 
tion as a peptone or not we cannot as yet say. Copper salts 
unite with peptone, forming an easily soluble compound. 

In the intestine small doses lessen the frequency of the 
stools, and have been thus used in chronic diarrhw@a and dysen- 
tery, but larger doses have an irritant effect and cause diarrhoea. 
The insoluble salts, as oxide and carbonate of zinc, have a 
much weaker action than the soluble ones, and thus a large 
quantity of them has the same action as a small one of the 
soluble salts. 

Chronic poisoning by copper is said to have occurred in 
consequence of the use of copper salts to give a bright green 
colour to tinned peas or other vegetables, as well as from the em- 
ployment of imperfectly cleansed copper pans. Some doubt has 
been thrown on the possibility of producing chronic poisoning by 
the internal administration of copper in small doses, as in some 
experiments it was given to animals for a length of time without 
injury. More recent experiments show, however, that at least 
in ruminants chronic poisoning may be produced. The symp- 
toms are loss of appetite, imperfect rumination, periodical 
constipation, imperfect nutrition, muscular weakness, languor, 
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jaundice, albuminuria, and towards the end hmmoglobinuria or 
hematuria. On post-mortem examination granular degeneration 
of the muscles and heart, enlarged spleen, fatty degeneration 
of the liver, dark brown colour of the blood, and granular 
deposits of methemoglobin in the renal tubules, along with 
hemorrhagic parenchymatous nephritis, are found. 

Chronic poisoning by copper may occur among coppersmiths, 
or in families where copper pans have been used. The symp- 
toms are a metallic taste, a feverish state, with symptoms of 
subacute gastro-enteritis, not unfrequently jaundice, trembling of 
limbs, and cramps. A purple line is said to form on the gums. 


ZINC. Zn; 64°9. 


Sources or Zinc.—The chief are native carbonate or cala- 
mine (ZnCO,) and zinc blende (ZnS). 

GENERAL Reactions or Zinc Satts.—The most character- 
istic test is that it forms a white sulphide, which is precipitated 
on the addition of ammonium sulphide to a solution, and which 
is insoluble in caustic alkalies. Caustic potash, soda, or ammo- 
nia give a white precipitate of hydrate, soluble in excess; am- 
monium carbonate gives a similar precipitate, soluble in excess ; 
but sodium and potassium carbonate give a white precipitate, 
insoluble in excess. 


GENERAL PREPARATION OF Zinc Sats. 


Prepared Froin By | 
Zinc, B. and U.S.P. .| Zine blende or cala- | Roasting, to drive off sulphur ‘ee 
mine carbonic acid, and then distilling 
the oxide with charcoal. 
Granulated zinc, B.P. | Zinc . : ° . | Melting and throwing into water. . 
Zino chloride, B. and | Zinc . ‘ ‘ .| Dissolving in hydrochloric acid 
U.S.P. (Zn, + 4HCl = 2ZnCl, + 2H,): 





it ig then purified from lead or 
iron by passing chlorine through | 
it, and adding carbonate of zinc, 
2} eCl, + Cl, = Fe,C),. 
Ferrous Chlorine Ferric 
chloride chloride. 
FeCl, + 3ZnCO, + 3H,0 = 
Ferric Carbonate 

chloride of zinc 

Fe,HO), + 382ZnCl, + 8C0O,. 
Ferric Chioride of Carbonic 
hydrate zino acid gas, 
PbClL + Cl, + 2ZnCO, = 
Chloride Chlorine Carbonate 

of lead of gino. 
PbO, + 2ZnCl, + 2C0,. 
Peroxide Chloride Carbonio 


_ 


; of lead of zinc acid gas. 
Zino sulphate, B.and| Zinc. . «. «| Dissolving in sulphuric acid, and 
U.8.P. purifying in the same way as 
chloride. 


Zinc carbonate, B.| Zinc sulphate . .| Precipitating with carbonate of 
and U.8.P. sodium. 
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GENERAL PREPARATION oF Zrnco Satts—continued. 


Prepared From By 





| Zine acetate, B. and | Zine carbonate. — .! Dissolving in acetic acid. 
U.S.P. 


Zinc oxide, B. and Ditto ‘ . | Calcining. 
U.S.P. 
Zinc oleate, B.P. .| Zine oxide . . | By dissolving in oleic acid. 
Zinc valerianate, B.| Zinc sulphate . . | Mixing with sodium valerianate. 
| and U.S.P. 
| Zine bromide, U.S.P.| Ditto .  .| Mixing with hot solution of potas- 


sium bromide, precipitating 
potassium sulphate by alcohol, 
filtering and evaporating. Or by 
acting on zinc with bromine. 


Zinc iodide, U.S.P. .| Zine. ; . .| Digesting with iodine in water 
and evaporating. 
Zine phosphide. — Passing phosphorus vapour in dry 
U.S.P. hydrogen over melted zinc. 
Zinc sulphocarbolate, ; Zinc oxide ‘ .| Heating a mixture of carbolic acid 


and sulphuric acid, saturating 
the product with zinc oxide, 
evaporating and crystallising. 


GENERAL ImpuRITIES OF Zinc Satts.—Iron, lead, copper, and arsenic. 

GENERAL Trsts.—A solution of zinc salt acidulated with hydrochloric 
acid gives no precipitate with sulphuretted hydrogen (absence of lead, copper, 
or arsenic). The absence of copper is further ascertained by ammonia piving 
with a solution of zinc salts a white precipitate, soluble in excess without 
colour. If copper be present the solution would be blue. Solutions should 
give no blue with ferro- or ferri-cyanide of potassium, nor any black colour 
with tincture of galis (absence of iron). 

GENERAL Action oF Satts or Zinc.—They combine with 
albumen and coagulate it. The chloride of zinc thus acts as an 
escharotic after the epidermis has been previously removed by 
caustic potash. Neither it, nor the sulphate, nor acetate of zinc 
has any action on the unbroken skin, but when applied to 
mucous membranes, they will act as irritants in large, and as 
astringents in small doses. 

Sulphate and acetate of zinc are prompt emetics, causing 
rapid evacuation of the contents of the stomach with little nausea 
or depression. 

The mode of action of zinc salts as emctics has not been 
perfectly determined. It is probably partly due to the local 
effect upon the stomach, and partly to the stimulant action upon 
the vomiting centre in the medulla oblongata after absorption 
into the circulation. 

Vomiting is produced by the injection of zinc salts into the 
circulation, but this may be partly due to irritation of the stomach 
by the zinc salts during the process of excretion by its mucous 
membrane, as well as to the action upon the medulla. 

In small doses zinc salts act also as nervine tonics, and 
lessen sweating. 
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Zincum. B. and U.S.P. Zinc. 64:9. Zine of commerce, 


B.P. Metallic zinc in the form of thin sheets or irregular granu- 
lated pieces, U.S.P. 


Cuaracters.—A bluish-white metal having the sp. gr. 6°9. 


REAcTIONS.— When treated with warm diluted sulphuric acid it is almost 
completely dissolved, forming a colourless oy ae which yields a white pre- 
cipitate with test solution of ferro-cyanide of potassium, or of sulphide of 
ammonium. U.S.P. 

PREPARATIONS CONTAINING ZINC. 


B.P. U.8.P. 
Liquor Zinci Chloridi. Liquor Zinci Chloridi. 
Oleatum Zinci. Unguentum Zinci Oxidi. 
Unguentum Zinci. Zinci Acetas. 

3 »  Oleati. » Bromidum. 


Zinci Acetas. », Carbonas Precipitatus. 


» Carbonas. » Chloridum. 

» Chloridum. », Lodidum. 

» Oxidum. » Oxidum. 

»  Sulphas. » Phosphidum. 

» Sulphocarbolas. » Sulphas. 
Valerianas. » Valerianas. 


Zincum Granulatum. 
B.P. Zincum Granulatum. GranvLaTeD Zinc—(Zinc fused and poured 
into water). 
Impuritirs.—Very frequently 1t contains sulphur or arsenic. 
Trsts.—Zine 1s chietly used for preparing hydrogen, and these impurities 
are tested by adding pure dilute hydrochloric or sulphuric acid to it and hold- 
ing over it a piece of paper dipped in acetate of lead. If sulphur be present 
the paper is blackened. If the piece of paper be wetted with solution of 
nitrate of silver, a brown or black stain is produced if arsenic is present. On 
lighting the hydrogen and depressing a piece of porcelain on it, a black stain 


is produced if arsenic is present. 

Zinci Oxidum, B. and U.S.P. Oxme or Zinc. ZnO. 
80:9. 

Cuaracters.—A soft, nearly white, tasteless and inodorous 
powder, becoming pale-yellow when heated. 


ImpuRITIES.—Undecomposed carbonate, chloride, sulphates, iron and 
copper. 

Mpeeraiss Disedlyes without effervescence in diluted nitric acid, forming a 
solution, which is not affected by chloride of barium or nitrate of silver, and 
gives with carbonate of ammonium a white precipitate which dissolves entirely 
(no iron) without colour (no copper) in an excess of the reagent, forming a 
solution which is precipitated white by sulphide of ammonium. 


DosEe.—2 to 10 grains. 


OFFICINAL PREPARATIONS. 


Unguentum Oxidi Zinci. 


Unguentum Zinol. {Zinc Orntusnt.— Oxide of zinc 80 grs., benzoated 
lard 1 oz., or 1 in 6} nearly. 


U.S.P. Unguentum Oxidi Zinci, Onersent or Oxrwz or Zinc.—Oxide of zine 
20, benzoated lard 80, or 1 in 5. 

Usres.—Oxide of zine is sparingly soluble in the stomach. It 
dissolves to a slight extent, too little to act as an emetic, but 
sufficient to produce the action of small doses of soluble zine salts 
as a nervine tonic and astringent. 
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It may be used as a dusting powder in intertrigo, and the 
zinc ointment is one of the most efficacious remedies we possess 
for application to excoriated surfaces. In acute eczema, zinc 
ointment can sometimes be borne, when other forms of bland 
ointment only increase the inflammation, and in acute vesicular 
eczema, dabbing the part for about fifteen minutes with black 
wash and then rubbing in zinc ointment gently is sometimes a 
very successful treatment. It has been given in whooping-cough, 
epilepsy, hysteria, nervous headache, and to check profuse 
sweating in phthisis, and profuse secretion from the bronchi in 
bronchitis. In the sweating of phthisis it is frequently com- 
bined with hyoscyamus, and it is somewhat difficult to say how 
much of the beneficial action is due to the hyoscyamus. 


B.P. Oleatum Zinci. Oueate or Zinc (p. 591). 


B.P. OrricrnaL PREPARATION. 
Unguentum Zinci Oleati (oleate of zinc 2, benzoated lard 11). 


Uses.—Ointment of oleate of zinc alone, or along with oleate 
of morphine, is an excellent preparation in many cases of acute 
eczema and of intertrigo. 


B.P. Calamina Przparata. Preparep CaLamme.—Native 
carbonate of zinc calcined in a covered earthen crucible at a 
moderate temperature, powdered and freed from gritty particles 
by elutriation. 

CHaracTers.—A pale pinkish-brown powder, without gritti- 
ness. 

SoLusriitry.—It is almost entirely soluble, with effervescence, in acids. 


OrFictnaL PREPARATION. 
Unguentum Calaminee (prepared calamine 1, benzoated lard 5). 


Usrs.— Used sometimes instead of oxide. In skin diseases 
preferred to the oxide by some, especially in weeping eczema; it 
is still better applied in the form of a lotion, e.g. calamine 40 
grs., oxide of zinc 20 grs., glycerine 20 min., water to 1 0z., or 
prepared calamine 12 grs., prepared chalk 24 grs., lime water 1 oz. 


Zinci Carbonas, B.P.; Zinci Carbonas Precipitatus, 
U.S.P. Cansonate or Zinc. B.P. Precirirarep CarBoNATE OF 
ao ZnCO,(Zn0),.8H,0. B.P.; (ZnCO,),.8Zn(HO), ; 546°5, 

CHaractERS.— White, tasteless, inodorous. 

_ So.usitiry.—It is insoluble in water; soluble, with effervescence and 
without residue, in dilute nitric acid. 

Reacrions.—The solution 1n nitric acid gives the reactions of zino (p. 667). 


Dosz.—1 to 10 grains. 
Usres.—Like those of calamine. 


OHAP. XXVI.] METALS. 671 


Zinci Chloridum, B. and U.S.P. CxtLoripe oF Zinc, 
ZnCl, ; 185-7. 

Cuaracrers.—Colourless opaque rods or tablets, very deli- 
quescent and caustic. 

So.usiirry.—It is soluble almost entirely in water, alcohol, and ether. 


Reactions.—The watery solution gives the reactions of zinc and of a 
chloride (p. 594). 


PREPARATION CONTAINING CHLORIDE oF ZINC. 
Giquor Zinci Chloridi .................. 366 grains in one fluid ounce. 


Liquor Zinci Chioridi, B. and U.8.P. Soxvrion or Curioni or ZINc, 
ZnCl, ; 185°7, U.S.P. Prepared like the solid, but not so much evaporated. 


Usrs.—It is a powerful caustic distinguished by its property 
of burning deeply and not spreading sidewise like many others. 
It is applied, in substance, or made into a paste with starch or 
gypsum, to cancers, sloughing or unhealthy sores, and nevi. 
Diluted it is applied to ulcers. 

It has been used to destroy the exposed pulp in decayed 
teeth, warty growths, condylomata, syphilitic sores, and lupus. 
In the proportion of one to two grains in a pint of water it has 
been recommended by Ringer as an injection in gonorrhea. 

Burnett’s (Sir W.) disinfectant and deodorising solution is 
solution of chloride of zine (of sp. gr. 2), and it is by the acci- 
dental use of this, that most cases of zinc-poisoning occur. 


Zinci Sulphas, B. and U.S.P. SvnpHatre or ZIne. 
ZnSO,.7H,0; 286-9. 

CuaracTteRs.—In colourless transparent prismatic crystals 
with a strong metallic styptic taste. 


ReactTions.—Its solution in water gives the reactions of zinc and of a 
sulphate (p. 595). 


Dose.—1 to 3 grains as a tonic; 10 to 80 grains as an 
emetic. 

Usrs.—Sulphate of zinc is used as an astringent to lessen 
discharges from mucous membranes; it is employed as a lotion 
in gonorrhcea and leucorrhea; as a wash to the eye in ophthal- 
mia; and, mixed with honey, in gangrene of the mouth in chil- 
dren. It 1s used as a gargle to the throat in relaxed sore-throat, 
pendent uvula, and enlarged tonsils. 

As an emetic it is chiefly employed in narcotic poisoning, 
where the rapidity of its action, unaccompanied by any depress- 
ing influence on the circulation, is very serviceable. It is some- 
times used, also, to cause vomiting in croup. It is employed as 
aun astringent in chronic diarrhea and dysentery. It has also 
been used as a tonic in flatulence and flatulent distension of the 
colon. After absorption into the blood it has a tonic action on 
some parts of the nervous system, and is used in the treatment 
of convulsive diseases, such as chorea, epilepsy, hysteria, as well 
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as in spasmodic affections of involuntary muscular fibre, such as 
angina pectoris and spasmodic asthma. 


Zinci Sulphocarbolas, B.P. Sv.pHocarBoLaTe or ZINo. 
Zn(C,H,S0,),-H,0. 

CHaracTeRs.—Colourless, transparent, tabular, efflorescent 
crystals, with an astringent taste. 

So.tusruiTy.—Soluble in about twice the weight of rectified spirit and of 
water. 

ReactTions.—The watery solution is coloured violet by perchloride of iron, 
and gives a white precipitate with sulphydrate of ammonium; it is made 
faintly turbid by chloride of barium, and it is not precipitated by oxalate of 
ammonium. 

Action.—Sulphocarbolate of zinc is antiseptic and astrin- 
gent. 

UsEs.—Itis used as an injection in otorrhea, gonorrhea, and 
other cases of purulent discharges, in the strength of 2 to 4 grains 
to the ounce of water. It is not given internally. 


Zinci Acetas, B. and U.S.P. Acetate or Zinc. Zn(C,H,), 
(CO.OH),.2H,O; 218°9, B.P.; Zn(C,H,0,),.8H,O; 286°9, 
U.S.P. 

Cuaracters.—Thin, translucent and colourless crystalline 
plates, of a pearly lustre, with a sharp unpleasant taste. 

SoLuBILiry.—Soluble in water. 

Reactions.—The solution gives the reactions of zinc, and evolves acetic 
acid when decomposed by sulphuric acid. 

DosrE.—1 to 2 grains as a tonic; 10 to 20 grains as an 
emetic. 

Uses.—It is used for much the same purposes, and in the 
same doses, as the sulphate. An unchemical but useful injection 
for gonorrhea, gleet, and leucorrhea, consists of six grains of 
sulphate of zinc, with four ounces of the dilute solution of sub- 
acetate of lead. In this mixture the sulphate of lead which is 
precipitated has probably a beneficial action in keeping apart 
the surfaces of the mucous canal into which it is injected 
(p. 446). 


U.S.P. Zinci Bromidum. SBrommpz or Zinc. ZnBr,; 
224°5. 

CuaracTters.—A white, or nearly white, granular powder, 
very deliquescent, odourless, having a sharp saline metallic taste, 
and a neutral reaction. 

SoL.vusrmiry.—Very soluble in water and in alcohol. 

Reactions.—The aqueous solution of the salt yields the reactions of zinc 
and of a bromide (p. 594). 

Dosz.—2 to 8 grains given in syrup. 

Uses.—In large doses it is irritant and emetic like other 
salts of zinc. It has been recommended in epilepsy with the 
idea of combining the actions of bromine and zine. 
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U.S.P. Zinci Iodidum. Iopmpz or Zmo. ZnlI,; 818-1. 

Cuaracters.—A white, or nearly white, granular powder, 
very deliquescent, odourless, having a sharp saline and metallic 
taste, and an acid reaction. 

SoLusmity.—Very soluble in water and in alcohol. 

Reactions.—The aqueous solution yields a white precipitate with test 
solution of ferrocyanide of potassium or of sulphide of ammonium, a yellow 


precipitate with test solution of acetate of lead, and a red one with test 
solution of mercuric chloride (iodide). 


DosEe.—+4 to 2 grains. 

Usrs.—Locally it has been used in solution as an application 
to enlarged tonsils. An ointment, 1 part to 8 of lard, has been 
used in place of the ointment of iodide of potassium or of cad- 
mium to reduce swellings. A solution of 2 grains to 1 oz. has 
been used in gonorrhea. Internally it has been used in scrofula, 
chorea, and hysteria. Itis best administered in the form of syrup. 


Zinci Valerianas, B. and U.S.P. Va.LerianaTE oF ZInc. 
Zn(C,H,0,),-H,O ; 284°9. 

Cuaracters.—In brilliant, white, pearly, tabular crystals, 
with a feeble odour of valerianic acid, and a metallic taste. 

SoLusruity.—It is scarcely sgluble in cold water or in ether, but is soluble 
in hot water and alcohol. 

ReEactions.——Heated to redness in an open crucible, it leaves a residue 
which, when dissolved in diluted sulphuric acid, yields with ammonia a pre- 
cipitate which entirely dissolves in an excess of the reagent, and the result- 
ing solution gives a white precipitate with sulphide of ammonium (zinc). 

Preparation.— Mixing hot aqueous solutions of sulphate of zine and 
valerianate of sodium, evaporating at a gentle heat and crystallising. The 
crystals are washed with water until free from sulphate. 

Impuriries.—Sulphate and butyrate of zinc from imperfect preparation. 

Trests.—Its solution in hot water is not precipitated by chloride of 
barium (no sulphate). It gives when heated with diluted sulphuric acid a 
distillate, which when mixed with the solution of acetate of copper, does not 
immediately affect the transparency of the fluid, but forms after a little time 
oily drops, which gradually pass into a bluish-white crystalline deposit (no 
Datprate): 

Dosz.—4 to 4 gr.; the dose may be increased until some 
nausea is produced. 

Uses.—-Valerianate of zinc has been supposed to combine the 
nervine tonic action of zinc with the antispasmodic effect of 
valerian ; but it is much better to use valerian itself or its oil 
along with a salt of zine, as the acid has no important physio- 
logical action. It is used in chorea, especially when occurring 
in hysterical persons, and should not be discontinued until 
symptoms of nausea begin to make their appearance. It is also 
employed in epilepsy and neuralgia. 


U.S.P. Zinci Phosphidum. Puosrnmwe or Zinc. Zn,P,; 
256°7. 

Craracters.—Minutely crystalline friable fragments, having 
a metallic lustre on the fractured surfaces, or a greyish black 
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powder permanent in the air having a faint odour and taste of 
phosphorus. 


SoLUBILITY AND ReEacrions.—Insoluble in water or alcohol, but com- 
pletely soluble in hydrochloric or sulphuric acids with evolution of phospho- 
retted hydrogen. : 

Dosr.—Not more than ; grain at first. 


Uses.—Its action is similar to that of phosphorus, and it 
is used in place of it. Each grain contains nearly } grain of 
phosphorus. 


COPPER. Cu; 63:4. 


Sovrces.—lIts chief source is copper pyrites, which is a double 
sulphide of copper and iron. 

GENERAL Reactions.—Ammonia throws down ® pale blue 
precipitate of hydrate, which is soluble in excess, forming a deep 
blue solution. Potassium ferrocyanide gives a maroon red 
precipitate. 


Prepared from By 
Copper, B.P. . . | Copper pyrites . | Roasting with sand and coal. 
Copper sulphate, B. | Copper . : . | ddeating copper or its oxide with 
and U.S.P. sulphuric acid, dissolving in 
water and crystallising. 
Copper nitrate, B.P. Ditto . : .; Dissolving in nitric acid, evapo- 


rating and crystallising. 


Copper acetate, B. | Copper sulphate .j| Precipitating with acetate of lead. 
and U.S.P. 


GENERAL Impurity.—lIron. 

GENERAL TeEst.—If an aqueous solution of a copper salt be mixed with 
twice its volume of chlorine water, any iron present 1s converted into a ferric 
salt. If solution of ammonia be now added, cupric hydrate will fall as a 
precipitate of a pale blue colour, but is redissolved by excess, forming a deep 
blue solution. If iron be present, it will be precipitated by the ammonia and 
not redissolved. 


Cuprum, Cu = 63-4. B.P. Coprer.—Fine copper wire, about 
No. 25 wire gauge, or 0°02 inch. 

Usr.—To detect the presence of metals, as silver, mercury, 
and arsenic, by their being precipitated on its surface and form- 
ing a stain. It is employed in the preparation of sulphate and 
nitrate of copper and of spirit of nitrous ether. 


B.P. Cupri Nitras. Nitrate or Correr, Cu(NO,),.6H,O. 

CraracteRs.—Deep blue prismatic crystals, very deliquescent, 
highly corrosive. With one-third of its weight of water it forms 
at a temperature below 70° F. (21-1° C.), tabular crystals; 
Cu(NO,),.6H,O. With a very little more water, added directly or 
absorbed from the air, it yields a styptic, caustic, corrosive fluid. 


_ Reactions.—The diluted aqueous solution is only faintly acid to litmus; 
it gives the reactions of copper and a nitrate (p. 594). 
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Cupri Sulphas,' B. and U.S.P. SunpHatTe or Copper. 
CuSO0,.5H,0 ; 249-2. 
Cuaracters.—A blue crystalline salt, in oblique prisms. 


PREPARATION.— Vide p. 674. 

So.usitity.—It is soluble in water, forming a pale blue solution which 
strongly reddens litmus. 

REACTIONS.—The aqueous solution gives the reactions of copper and a 
sulphate. 


Dosr.—As an astringent, } to 2 grains; as an emetic, 5 to 
10 grains. 
B.P. Sulphate of Copper, Anhydrous. CuSO, Sulphate of copper 
deprived of its water by a heat of 400° F. 
Cuaracters.—A yellowish-white powder, which becomes blue when moistened 
with water. 

Action.—Sulphate of copper has little or no action on the 
skin covered by epidermis, but when applied to the denuded 
skin it combines with the albuminous constituents of the tissues, 
forming an albuminate of copper. It thus acts as a mild caustic, 
and is an astringent. It has a similar astringent action on 
mucous membranes, and when swallowed in large doses it acts 
as a powerful emetic, like the sulphate of zinc, and in smaller 
doses as an astringent. Like sulphate of zine, it probably exerts 
its action partly on the stomach itself and partly on the vomit- 
ing centre. Small doses absorbed into the blood appear to have 
a tonic action on some partsof the nervous system, and to exert 
an astringent action on mucous membranes. The copper is 
excreted by the mucous membrane of the intestine, by the bile, 
sweat, and kidneys. It is probable that its effect as an emetic 
when injected into the blood is partially due to the action it 
produces upon the stomach or intestines in the process of elimi- 
nation (p. 39). Its action as an astringent upon other mucous 
membranes is probably due to a similar cause. 

Uses.— Sulphate of copper in substance is used as a mild 
caustic to the edges of sores, to repress exuberant granulations, 
both of ulcers and of trachoma, and as a styptic to arrest the 
blood from leech-bites. When mixed with honey it may be ap- 
plied to the mouth in cancrum oris. In solution it may be ap- 
plied to indolent ulcers, and to remove warts and parasitic skin- 
discases, and as an injection into the nose to stop epistaxis. It 
is used as a wash to the eyes in ophthalmia, as an injection in 
gonorrhoea and leucorrhea, and as a gargle in sore-throat. It is 
un efficient and rapid emetic in cases of narcotic poisoning, in 
phosphorus-poisoning, and in croup. It is a powerful astringent 








} Oleate of copper is a useful application in cases of ringworm, applied night 
and morning. It is first prepared by drying a mixture of sulphate of copper (3 in 
8 of water) and a solution of Castile soap (8 in 82), and may be applied in the 
form of ointment, 1 in 4 of petroleum cerate. It has also been used for indolent 
alcers, warts, and corns. 
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in chronic diarrhoea, dysentery, and colliquative diarrhma of 
phthisical patients. It is employed, like zinc, in chorea, epilepsy, 
and hysteria, but seems less useful than zinc. The nitrate has 
a similar action to the sulphate, but is more powerful as a 
caustic and styptic. It is a useful application to syphilitic sores 
on the tongue. : 


B.P. Test Solution of Ammonio-Sulphate of Copper. 
A test for arsenious acid, forming with it Scheele’s green. 


B.P. Subacetate of Copper of Commerce. Cu.CuO 
(C,H,0,),. VeRpicRis, AEruco.— Used in solution as a test. 


B.P. Test Solution of Acetate of Copper. 
Usr.—In testing for butyric acid in valerianates. 


U.S.P. Cupri Acetas. Acetate or Copper. Cu(CH,), 
(CO-OH),.H.O; 199-2. 

CHaRacTERS.— Deep green, prismatic crystals, yielding a 
bright green powder, efflorescent on exposure to air, odourless, 
having a nauseating metallic taste and an acid reaction. 

Trsts.—lIf the aqueous solution of the salt be treated with hydrosulphuric 
acid until all the copper is precipitated, the filtrate shonld leave no residue 
on evaporation (alkalis, alkaline earths, or iron). If the aqueous solution 
be heated to boiling with solution of soda in excess, it will yield a filtrato 


which should not be clouded by hydrosulphuric acid (absence of lead and 
zinc). 


Uses.—Like sulphate of copper. Not used internally. 


ARGENTUM. Ag; 108 B.P. (107°7 U.S.P.) Silver. 


Argentum Purificatum. B.P. Rerixep SIuver. 
Pure metallic silver. 
ImpuRITIES.—Gold, copper, and lead. 


Trest.—If amnionia be added in excess to a solution of the metal in nitrie 
acid, the resulting fluid exhibits neither colour nor turbidity. 


PREPARATION. 
Argenti Nitras. 


Argenti Nitras, B. and U.S.P. Nitrate or Sruver. Lunar 
Caustic.—AgNO, ; 169-7. 

Cuaracters.—In colourless tabular crystals, the primary 
sie of which is the right rhombic prism ; or in white cylindrical 
rods. 


So.usrity.—It is soluble in distilled water, and in rectified spirit. 

Rractions.—The solution gives with hydrochloric acid a curdy white 
precipitate, which darkens by exposure to light, and is soluble in solution of 
ammonia. A small fragment heated on charcoal with the blowpipe, first 
melts, and then deflagrates, leaving behind a dull white metallic coating. 
eq ern BY dissolving silver in nitric acid, evaporating and ory- 

sing. 
It is obtained in rods by fusing the crystals in a capsule of platinum or 


HAP, XXVI.] METALS. 677 


thin porcelain, and pouring the melted salt into proper moulds. Nitrate of 
‘silver must be preserved in bottles carefully stoppered. 

Toughened nitrate of silver or ‘ toughened caustic ’ is formed by adding 
5 parts of nitrate of potassium to 95 parts of the nitrate of silver before 


fusion. 
PREPARATIONS FOB WHICH Nirrate or Sinver 18 USED. 
Argenti et Potassii Nitras. 
Argenti Oxidum. 

ImpuritieEs.—Nitrate of potassium, metallic umpurities. 

_ Tests.—Ten grains dissolved in two fluid drachms of distilled water give 
with hydrochloric acid a precipitate, which, when washed and thoroughly 
-dried, weighs 8°44 grains. The filtrate, when evaporated by a water-bath, 
leaves no residue. 

Doszt.—} to 4 grain. 

ADMINISTRATION.—As an application to the eyes or injection 
it is used in solutions of various strengths, but an ordinary safe 
one 1s 2 grains to the ounce. When made into pill it must not 
be mixed with tannin, which reduces the silver to the metallic 
condition and becomes converted into gallic acid with evolution 
of carbonic acid gas. It is best made up into pill with kaolin 
and a very little tragacanth. Asa draught it may be made up 
with dilute nitric acid, syrup, and mucilage. 


U.S.P. Argenti Nitras Fusus. Movxipep Nirrarte or 
SILVER. 

CuanacTERs.—A white, hard solid, generally in form of pen- 
cils or cones of a fibrous fracture, becoming grey or greyish- 
black on exposure to light in presence of organic matter. 


PREPARATION.—Prepared by fusing together nitrate of silver 100 parts, 
hydrochloric acid 4 parts, and pouring into suitable moulds. 


Argenti et Potassii Nitras, B.P.; Argenti Nitras Dilutus, 
U.S.P. Nirrate or Sitver anp Porassium, B.P.; Dimvurep 
NirraTE OF SintveR, U.8.P. Mitigated Caustic. 

Cuaracters.— White or greyish-white cylindrical rods or 
cones. 


PREPARATION.—Prepared by fusing together nitrate of silver 1 part, with 
nitrate of potassium 2 parts, B.P.; 1 part, U.S.P. 

So.usILiry.—It is freely soluble in distilled water, but only sparingly in 
rectified spint. 

REACTIONS.—The aqueous solution gives with hydrochloric acid a curdy 
white precipitate which darkens by exposure to light (silver); the filtrate 
from this mixture giving a yellow precipitate with brane of platinum 
(potassium), and evolving ruddy fumes when warmed with sulphuric acid and 
copper (nitrate). 

GENERAL AcTION oF SiiveR Satts.— Soluble silver salts, 
such as the nitrate of silver, have a strong affinity for the cement 
by which epithelial or endothelial cells are united, and are, 
therefore, much used in staining microscopic preparations. 
They also unite with albumen, forming albuminates of silver. 
‘When applied to the skin, nitrate of silver produces a white 
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mark which rapidly becomes blackened by exposure to light, and 
the epidermis, either alone or with a slough varying in depth 
according to the strength of the application, is thrown off. 
Locally, it causes greater contraction of the vessels than other 
metals. In the mouth it has an unpleasant astringent taste, 
corrugates the mucous membrane, and acts as an irritant or 
caustic. In the stomach, in small doses, it acts as an astrin- 
gent, and occasionally lessens vomiting, but in larger doses it 
acts as an irritant, and causes vomiting and symptoms of irritant 
poisoning (p. 896). In the intestine small doses are astringent,. 
and, when absorbed from.the blood, appear, like zine or copper, 
to have a tonic action on some parts of the nervous system. 
When taken for a length of time it is apt to cause a livid discolo- 
ration of the skin. This discoloration appears to depend upon 
the amount of silver taken independently of the time during 
which its administration has been continued, so that it is ad- 
visable, when administering nitrate of silver to a patient, to 
inquire whether he has previously taken it or not, as the silver 
remaining in the system, together with that administered in the 
second instance, might cause a darkening of the skin which the 
quantity employed in the second course alone would not have 
produced. When taken for a long time, silver salts appear to 
produce fatty degeneration of the tissues. They are probably 
very slowly eliminated by means of albuminous secretions such 
as bile. 

Uses.—Nitrate of silver may be applied to destroy parasitic 
fungi and remove tinea; to destroy the epidermis itself or epi- 
dermic structures such as warts, and to check the blecding from 
leech-bites. In solution it relieves the itching of pruritus and of 
lichen. When sponged over the skin it hardens the epidermis 
and may prevent the formation of bed-sores. It is said to arrest 
vesication in herpes if painted over the surface as soon as the 
vesicles begin to form. It is also said that the pitting of small- 
pox is prevented by opening the vesicle and touching the surface 
beneath with a solution of the salt, or even by painting the solu- 
tion over the skin. It has been recommended as a remedy in 
erysipelas, and is applied either by painting the strong solution 
over and beyond the inflamed surface, or by drawing a line with 
solid nitrate of silver upon the skin a little way beyond the 
margin of the inflammation. The altcration produced in the 
tissues underneath this line is said to prevent the extension of 
the inflammation beyond the limit thus formed. It is of little 
use in poisoned wounds, such as the bite of a mad dog (p. 347). 
Dilute solutions may be applied to the eye in tinea tarsi and 
conjunctivitis. In the mouth it may be used as an application 
to ulceration of the tongue, soft palate, or tonsils, and is often 
employed for this purpose on account of the readiness with which 
it can be applied; it is especially useful in follicular tonsillitis 
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and pharyngitis. In thus applying it care should be taken that 
it is well fixed in the holder, as otherwise a quick motion of the 
patient may break off the portable stick of nitrate of silver, which 
will probably fall into the pharynx, be swallowed, and may 
produce symptoms of irritant poisoning. The treatment of 
poisoning is to give common salt in order to form insoluble, and 
therefore inert, chloride of silver. Where the stick of nitrate of 
silver has been swallowed in substance this treatment has not 
always proved efficacious, and salt should therefore then be ad- 
ministered in combination with mucilaginous substances such 
as porridge and gruel, along with an emetic, so that the stick of 
silver may be at once evacuated from the stomach, while the 
mucilaginous envelope prevents it from doing any harm to the 
cesophagus on its way. It has been used to destroy the false 
membrane in croup, and as a useful application to the larynx in 
laryngeal phthisis. It may be applied either in solution of the 
strength of 80 grains to the ounce in laryngeal phthisis, by 
means of a brush, or in the form of lycopodium, which, after 
being dipped in the solution and then dried, may be blown by a 
curved tube into the larynx (cf. p. 480). It is sometimes used as 
fn injection in gonorrhea. Internally, it may be employed in 
irritable stomach, and also as an astringent in chronic diarrhea 
and dysentery, and as a nervine tonic in chorea and epilepsy. 


Argenti Oxidum, B. and U.S.P. Oxmwec or SILVER. 
Ag,O ; 281-4. 

Craracrers.—An olive-brown powder, which at a low red 
heat gives off oxygen and is reduced to the metallic state. 


SoLusiniry AND Reactions.—It dissolves completely in nitric acid with- 
out the evolution of any gas, forming a solution which has the characters of 
nitrate of silver. 29 grains heated to redness leave 27 grains of metallic 
silver. 

DosgE.—} to 2 grains. 

Usres.—It has been used internally in neuralgic pain in the 
stomach, irritable dyspepsia, and pyrosis. Another drug not 
unfrequently given in similar affections is creasute ; but creasote 
and oxide of silver are incompatible, as the former becomes 
oxidised at the expense of the silver oxide, and the mixture may 
undergo spontaneous combustion. It has been used in hemor- 
rhage from the stomach and lungs, and has been highly recom- 
mended in menorrhagia. 


U.S.P. Argenti Cyanidum. CyanipE or Sinver. AgON; 
133-7. 

CHaracters.—A white powder permanent in dry air, but 
gradually turning brown on exposure to light, odourless and 
tasteless. 
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Sotusitiry.—It is insoluble in water or alcohol; insoluble in cold, but 
soluble in boiling nitric acid, with evolution of hydrocyanic acid ; also soluble 
in water of ammonia and in solution of hyposulphite of sodium. 

Reactions.— When heated the salt fuses, gives off cyanogen gas, and on 
ignition metallic silver is left. 


OFFicrinaL PREepaRaTION, 
U.S.P. 
Acidum Hydrocyanicum Dilutum. 


U.S.P. Argenti Iodidum. Jopipk or Sitver. Agl; 284°8. 

CuaracTerRS.—A heavy, amorphous, light-yellowish powder, 
unaltered by light if pure, but generally becoming somewhat 
greenish-yellow, without odour and taste. 

SoLuBILITY.—It is insoluble in water, alcohol, diluted acids or in solution 
of carbonate of ammonium. Soluble in about 2,500 parts of stronger water 
of ammonia. 

ReEacTions.—It is dissolved by an aqueous solution of cyanide of potas- 
sium and the resulting solution yields a black precipitate with hydrosulphuric 
acid or sulphide of ammonium (silver). If a small quantity of chlorine 
water be agitated with an excess of the salt, the filtrate acquires a dark blue 
colour on the addition of gelatinised starch (iodide). 


Dose.—1 to 2 grains. 
Use.—It has been used instead of nitrate of silver in irrita- 
bility of the stomach, dysmenorrhea, and epilepsy. 


Class II. Grote IV. 
MERCURY. Hg; 200. 


Mercury is a liquid metal. It forms two series of compounds, 
viz. mercurous, in which it 1s univalent, e.g. Hg,Cl,; and mer- 
curic, in which it is bivalent, e.g. HgCl,. In constitution these 
salts are analogous to the cuprous and cupric salts. 

GENERAL Sources.—The chief source is native sulphide or 
cinnabar. 

Metallic mercury 1s prepared from this by roasting it either 
alone or with lime or iron. 

GENERAL Reactions oF Satts or Mercury.—They are all, 
either volatile, or decomposed by heat with the liberation of free 
mercury. The soluble salts are decomposed by stannous chloride; 
the mercuric salts giving first a white precipitate changing into 
black, and the mercurous salts a black one of finely divided mer- 
cury at once. Mercurous salts are most readily distinguished 
from mercuric salts by their reactions with alkaline carbonates, 
with ammonia, or with potassium iodide. The differences will 
be readily seen from the following table. The difference between 
the reactions of potash and ammonia with mercuric salts is note- 
worthy. 
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GenernaL Reactions or Satts of Mercury. 





Reagent Mercurous Salts Mercuric Salts 


Stannous chloride .| Black ppt. (finely | White ppt., turning black (calo- 
divided mercury) mel changing into mercury). 


ea soda or pot- | Black ppt. . «| Yellow ppt. (oxide). 


Carbonates of sodium | White ppt. turning | Red-brown ppt. 
or potassium black 


Ammonia . «| Black ppt. . .{| White ppt. (double salt of mer- 
cury and ammon 4a). 
Ammonium carbon- | White ppt. turning | White ppt. 
ate black 


Potassium iodide . | Greenish-yellow ppt. | Bright scarlet ppt., soluble in ex- 
cess either of mercuric chloride 
or of potassium iodide. 


GENERAL ImpuRITIES.—Other metals, especially lead, arsenic, and anti- 
mony, may be present. But there is such an enormous difference between 
the activity of the mercurous and the mercuric salts, that the latter form the 
most important impurities of the former. Corrosive sublimate, for example, 
is so active that a slight trace of it as an impurity in calomel might cause a 
inedicinal dose of the latter to produce poisonous effects. 

GENERAL TEst.—Mercuric salts are readily soluble in alcohol, and espe- 
cially in ether, and also in a solution of sodium chloride, while mercurous 
salts are not. The presence of mercuric compounds as an impurity in mer- 
curous preparations can be ascertained by shaking them with ether (B.P.), 
or with a solution of common salt (U.S.P.), filtering, and testing the filtrate 
for mercury. If no mercuric salt has been present, neither the ether nor 
salt solution will dissolve anything, and so the test will show the absence 
of mercury. When ether or alcohol is used, the absence of mercury may be 
ascertained by evaporating it and finding that no residue remains. 

GENERAL Action.—Metallic mercury, mercurous salts, and 
mercuric salts all have actions differing from each other as far 
as their local effect is concerned, but agreeing together in their 
general result after absorption into the system. When applied 
locally to the skin, mercury, either in a state of vapour or when 
finely subdivided in the form of ointment, will pass through the 
epidermis without exciting any local irritation, and be absorbed 
into the circulation, where it will produce the general effects of 
the drug. Taken in the form of vapour into the lungs, if will 
have a similar action. The mercurous salts are also absorbed 
in the same way as metallic mercury. They have a slightly 
more stimtlating effect than it, but do not produce the same 
intense irritation that the mercuric salts cause. The mercuric 
salts unite’ with albumen, forming albuminates. They have 
little action on the epidermis, but when applied to the denuded 
skin, or to # mucous membrane, they precipitate the albumen, 
and, when used in a concentrated form, produce a slough. When 
‘swallowed, they cause the symptoms of gastro-enteritis produced 
by other irritant poisons, but these may be quickly succeeded by 
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the symptoms of special mercuric poisoning from the absorption. 
of the substance into the circulation (cf. p. 898). 

The general effects on the body which are produced alike by 
mercury and its salts are termed mercurialism. 

The first symptoms produced by mercury, however it is ap- 
plied, are almost always connected with the alimentary canal, 
and more especially the mouth. A metallic unpleasant taste is 
observed in the mouth, along with a feeling of heat; the saliva is 
somewhat increased and the breath has a most unpleasant smcll. 
The teeth feel sticky, as if their edges were glued together with 
some adhesive substance, when the patient tries to separate 
them ; they feel as if they were longer than usual. The gums 
are red and swollen and tender, and chewing is painful. The 
tongue is covered with a thick coating, and the appetite is small. 
The medicinal administration of mercury is generally stopped 
when the gums become sore and salivation begins. In children 
salivation occurs with difficulty, and mercury may be discon- 
tinued when the breath becomes foetid or the previously healthy 
stools become green and offensive. When the administration of 
mercury is continued the symptoms increase; the gums become 
still more inflamed, their edges are covered with a white sticky sub- 
stance, and they bleed on the slightest touch; the teeth become 
loosened in their sockets, and the salivation becomes still greater. 

In still worse cases ulcers form on the gums and inside the 
cheeks, the tongue itself becomes swollen so that articulation be- 
comes difficult, mastication 1s so painful as to be nearly im- 
possible, the foetor of the breath is insupportable, and the saliva 
pours from the mouth in great quantities. 

Along with these symptoms there is a certain amount of 
fever, which, indeed, sometimes is present before any local 
symptoms have appeared. There is general depression, chilliness, 
and even rigors, followed by a rise of tempcrature, a feeling of 
heat, thirst, loss of appetite, quick pulse, weight or pain in the 
epigastrium, nausea, belching, vomiting, and purging, sometimes 
bloody motions, or more rarely constipation. These symptoms 
last several days and then decrease, sweating occurring at the 
same time, or salivation if the fever has preceded it. Mercurial 
fever occurs most readily after a lengthened application of blue 
ointment. 

When the administration of mercury is stopped the symptoms 
decrease, though in the case of broken-down individuais necrosis 
of the jaw, and even death, has occurred. 

_ Occasionally it has happened that even healthy individuals, 
instead of recovering after profuse salivation, have become per- 
manently dyspeptic. 

These symptoms appear in adults, generally with great regu- 
larity, when a similar quantity of mercury has been taken in a 
simular time, though the effect is modified by varigus conditions,. 
48 age, sex, the presence of disease, &c. 
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When persons are exposed for a long time to the fumes of 
mercury, and the metal is thus taken in in very small quantities 
for a lengthened period, a different effect is sometimes produced. 
This is called mercurial cachexia. In this condition the appe- 
tite is lost, the gums become livid and bleed easily, the breath is 
foatid, the tonsils and fauces become congested or even ulcerated,. 
and a tendency to diarrhcea is often present. In bad cases vomit- 
ing and purging generally occur. 

The lips become pale, the complexion earthy, the person 
becomes emaciated, the hair sometimes falls out, the muscles 
become weak and small. The person is easily affected by changes 
of weather; there is a tendency to fainting, uneasiness, and 
anxiety; the pulse and respiration become quick; the pulse is 
also small and intermittent; and palpitation becomes very 
troublesome. The intellect is dull, and rheumatic pains are felt in 
the muscles of the extremities, more rarely in those of the trunk. 

These symptoms go on increasing, and new ones also appear. 
Mercurial tremors occur in the muscles, beginning generally 
in the upper extremities, and gradually extending till the patient 
cannot execute any movement, and the speech itself becomes 
stammering. 

Mercurial paralysis of muscles or groups of muscles occa- 
sionally occurs. Generally this is confined to the muscles of the 
upper extremities, but sometimes affects other muscles, such as 
those of the larynx, causing mercurial aphonia. These paralyses 
generally occur in the later stages of mercurial erethism, and 
rarely occur before the other symptoms. 

The mental qualities become also affected. Ill-humour, 
irritability, melancholy, and fear of death occur in some persons, 
and in others, though very rarely, idiocy, and still more rarely, 
furious mania. In some instances epilepsy has been observed. 

Mercury in the form of organic compounds appears to have 
a special action on the brain. The symptoms are those of im- 
pairment of the special senses, sight, taste, hearing, of motor 
power, and of the cerebral functions. Two chemists who were 
engaged in the preparation of mercuric methide during three 
months, suffered from weakness and dimness of vision, and one of 
them from some soreness of the gums, nausea, and vomiting. At 
the end of this time the symptoms became much worse, deafnesa 
and numbness came on, and were succeeded by a semi-comatose 
condition with great restlessness. In the one who had not pre- 
viously suffered from soreness of the gums, this now appeared, 
along with foetor of the breath; the urine was albuminous, 
Cheyne-Stokes’ breathing was observed, the evacuations were 
passed involuntarily, and he died comatose a fortnight after the 
symptoms became severe. Sensibility was retained nearly to 
the last. In the other patient, impaired sensation, loss of power 
to direct movement, and muscular feebleness were succeeded by 
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involuntary passage of evacuations, an idiotic condition of rest- 
lessness, and violent muscular movements, especially when he 
was touched. After remaining in an idiotic state for a year he 
died of pneumonia. 

The action of mercury may be modified by sex, age, or idio- 
syncrasy. Women, as a rule, are more easily affected than men, 
whilst children may take mercury in considerable quantities 
without showing any symptom of salivation. In certain persons 
large quantities of mercury may be administered for a length of 
time without producing much more effect than in children, but 
in others exceedingly injurious results may follow very minute 
doses. A case of salivation from as little as a grain and a half 
of calomel has been recorded, and from one-eightieth of a grain 
of corrosive sublimate. In typhus it is very hard to produce 
salivation, but in persons suffering from Bright’s disease, although 
mercury may be useful as a purgative, it requires to be given 
with caution, on account of the violent effects which may follow 
even small doses. 

Mercury combines with albumen, and forms albuminate of 
mercury, which is insoluble in water, but is easily soluble in ex- 
cess of albumen or in chloride of sodium. This compound may 
be formed in the stomach or intestines, and a compound of mer- 
ecuric oxide with albumen is probably the form under which 
mercury, however administered, circulates in the blood. When 
taken into the stomach, mercuric salts are powerful irritants, 
and, when given in large quantities, cause gastro-enteritis, 
vomiting, and purging, with bloody stools. Finely divided 
metallic mercury and mercurous salts are less irritating, and act 
simply as purgatives. 

A good deal of discussion has arisen regarding the action of 
mercury on the liver. It has long been ranked as a cholagogue, 
and there can be no question whatever that mercury and its 
compounds are very beneficial in cases of so-called bilious dis- 
order characterised by feelings of laziness and apathy, inability 
to think, dislike of exertion, not unfrequently combined with 
irritability of temper, deranged digestion, and slight yellowish 
tinge of the eyes. When bile was supposed to be formed in the 
blood, and to be only excreted by the liver, the beneficial effect 
of mercury was attributed to a stimulating action on the liver, 
whereby it increased the rapidity of the secretion, and thus re- 
moved the bile more quickly from the blood. But it was found 
on experiment by Dr. Scott that mercury does not increase the 
rapidity of the biliary secretion, and this result was confirmed by 
a committee of the British Medical Association, the chief mem- 
bers of which were Hughes Bennett, Rutherford, and Gamgee, 
and also by later experiments made by Rutherford, Vignal, and 
Dodds. As we now know that bile is formed by the liver, and 
not merely separated from it by the blood, we can understand 
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that the real action of mercury as a cholagogue consists, not in 
its stimulating the liver to form more bile, but in removing more 
readily from the body the bile which is already present in excess. 
It appears to perform this function by stimulating the upper part 
of the small intestine, and thus causing the evacuation of the 
bile before time has been allowed for its reabsorption. For the 
liver does not merely form bile, it also excretes bile which has 
been previously formed and reabsorbed from the intestine. The 
bile may thus serve several times over. It is formed, passes 
from the liver into the duodenum, is reabsorbed, and carried by 
the portal blood to the liver, where it is again excreted and poured 
out through the bile-duct a second time (p. 404). Part of 
it, however, is carried down the intestine, decomposed, and 
evacuated, and to supply the place of this a certain amount of 
new bile is constantly being formed, which is poured into the 
intestine along with the old. It is evident that any drug which 
acts upon the lower part of the intestine will have little power to 
remove the bile, as this will have undergone absorption already 
in the upper part of the digestive tract. But any drug acting 
upon the duodenum will cause the bile to be rapidly moved on 
and its absorption to be prevented. More especially will this be 
the case if the cholagogue be combined with a saline purgative, 
which, by causing a profuse secretion of watery fluid, will wash 
the bile out. This action on the upper part of the small intestine 
is probably possessed by mercury, and the reasons for this 
supposition are: (1) that it is so beneficial in bilious disorders ; 
(2) that it does cause the appearance of bile in the stools, for 
Buchheim has found by analysis that the green stools which 
occur after purgation by calomel actually owe their colour to 
bile; and (8) that in the stools passed after mercurial purgatives, 
leucin and tyrosin, the products of pancreatic digestion, have 
been found, showing the rapid peristalsis produced. Mercury 
acts as a disinfectant of the intestinal contents. 

After the absorption of mercury into the blood, it is said, in 
small doses, to increase the number of blood-corpuscles ; in larger 
doses, however, it produces anrmia, but how far these results 
are dependent upon the improvement or disturbance of the 
digestion, and how far upon the action of the mercury itself 
upon the blood, has not been ascertained. AJbuminate of mer- 
cury, when added to blood out of the body, gradually destroys 
the corpuscles. 

Mercury appears to have the power of causing absorption of 
fibrinous exudations, for the fibrinous adhesions observed in 
syphilitic iritis have been seen to disappear as the patient was 
brought under the influence of mercury. When mercury is used 
for a long time, it appears to lessen greatly the force of the pulse, 
and large doses of mercuric preparations, when brought into 
contact with a frog’s heart, will arrest its pulsations immediately. 
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The respiration is affected in persons who have been taking too 
much mercury, and becomes laboured and accompanied by a 
feeling of constriction. The temperature is rarely affected, 
excepting secondarily, in consequence of local inflammations 
which the mercury may excite, although sometimes mercurial 
fever (p. 682) precedes any marked local change. 

Mercury is excreted by the saliva, bile, urine, sweat, and 
milk. The salivation which it produces is probably due in part 
to reflex excitement of the salivary glands by the irritation of 
the tongue, but it is no doubt also in part due to irritation of 
the nerves of the gland, or of the gland-structure itself, by the 
mercury. The urine.is said to be somewhat increased, and it is 
stated that the addition of a little mercury to digitalis and squill 
greatly increases the diuretic action of these drugs. Calomel has 
an undoubted diuretic action, and it has been suggested that it 
owes this action to the increase of urea in the blood, produced 
by part of the salt being changed into mercuric chloride, which 
acts as an hepatic stimulant (cf. p. 432). 


Hydrargyrum. B. and U.S.P. Mercury. Hg; 200 B.P. 
199-7 U.8.P. 

Cuaracters.—A metal, fluid at common temperatures, 
brilliantly lustrous, and easily divisible into spherical globules. 

REacTIon.—Volatilises at a heat below that of visible redness, leaving no 


residue. 
PREPARATIONS CONTAINING MERCURY. 


I. fm the metallic state. 


B.P. (9) v.8.P. (7) 
Hydrargyrum. Hydrargyrum. 
Zmplastrum Ammoniaci cum Hy- Emplastrum Ammoniaci cum Hy- 
drargyro (1 in 5). drargyro. 
Zmplastrum Hydrargyri (1 in 3). Emplastrum Hydrargyri. 
Hydrargyrum cum Creta (1 in 3). Hydrargyrum cum Creta. 


Linimentum Hydrargyri (v. p. 516) (1 in 6). 

Pilula Hydrargyri (v. p. 522) (1 in 3). Massa Hydrargyri. 

Suppositoria Hydrargyri (1 in 6). 

Unguentum ” 1 in 2). Unguentum Hydrargyri. 

» Compositum (lin4}). __,, ” Compositum, 


(5) II. Oxidised. (4) 
Mydrargyri Oxidum Fiavum. Hydrargyri Oxidum Flavom. 
os os Rubram. a “ Rubrum. 
Lotio Hydrargyri Flava. 
*9 " Wigra. 


* 


Unguentum Hydrargyri Oxidi Flavi 
Unguentum Hydrargyri Oxidi Rubri. 3 me » ubri 
Ill. Sulphuretted. (1) 
None. Hydrargyri Sulphidum Rubrum. 
IV. As Mercurous Chloride. 
(3) (8) 

Hydrargyri Subchioridum. Hydrargyrum Chloridum Mite. 
Pilula Hydrargyri SubchioridiCom- Pilul# Antimonii Composite (vide 
posita (vide p, 522). . a 528 
ilule C 


Unguentum Hydrargyri Subchiorid!. p. 523) 
' Altered from the United States Dispensatory, p. 778. 


tharticm Composite (vide 
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PREPARATIONS CONTAINING Mrercury—continued. 


V. As Mercuric Chloride. 


B.P. (4) U.8.P. (3) 
B@ydrargyri Perchioridum. Hydrargyri Chloridum Corrosivum. 
Bydrargyrum Ammontiatum. Hydrargyrum Ammoniatum. 


Liquor Hydrargyri Perchloridi. 
Unguentum Hydrargyri Ammoniatum. Unguentum Hydrargyri Ammoniati. 


VI. Combined with Iodine, 
(3) (3) 
Hydrargyri Iodidum Rubrum. Hydrargyri Iodidum Rubrum. 
5 - Viride. 
Ziquor Arsenti et Hydrargyri Todidi. Liquor Arsenii et Hydrargyri Iodidi. 
Unguentum Hydrargyri fodidi Rubri. 


+ 


VII. Combined with Cyanogen. 
None. Hydrargyri Cyanidum. 


VIII. Oxidised and combined with Acids. 
(5) (4) 
Hydrargyri Persulphas. 
Hydrargyri Sulphas Flava. 
Liquor Hydrargyri Nitratis Acidus. Liquor Hydrargyri Nitratis. 


Oleatum Hydrargyri. Oleatum Hydrargyri. 
Unguentum Hydrargyri Nitratis. Unguentum Hydrargyri Nitratis. 
o 0 » Dilutum. 


ImpuRities.—Other metals. 

Trests.—The presence of other metals is ascertained by their being left 
behind as a residue when the mercury is volatilised. It is indicated by the 
formation of a grey scum or dust on the surface of the metal after exposure 
to air, and by the mercury forming globules which are not spherical but 
elongate to a tail when allowed to run over a piece of paper. They are also 
recognised by shaking the mercury in a perfectly dry bottle, when a grey 
powder will be formed if they are present. 

On boiling 5 grms. of distilled water with 5 germs. of mercury and 4°5 
grms. of hyposulphite of sodium in a test-tube for a minute, the mercury 
should not iiss its lustre nor acquire more than a slightly yellowish shade 
(absence of more than a trace of other metals, U.S.P.). 

PuriFIcaTIon.—Other metals may be separated by distillation, or by 
mixing the mercury with strong sulphuric acid and letting it stand in the 
cold for twenty-four hours. The other nietals will be converted into sulphates, 
but mercury is only attacked by sulphuric acid when it is aided by heat. 
The inercury is then washed with water to remove the sulphates, and dried 
with blotting-paper. Mercury is freed from dust and mechanical im- 
purities by pressing it through chamois leather or filtering it through a 
paper filter in the apex of which several small holes have been made with 
s needle or pin. 


Uses.—Metallic mercury in mass has no action whatever on 
the body. As much as a pound has been taken without pro- 
ducing any physiological effect. Such a dose as this is some- 
times given in cases of intestinal obstruction in the hope that 
the weight of the mercury may carry the obstruction before it. 
The theory of its action formerly held was purely mechanical ; 
that the mercury passed from the stomach to the intestines and 
meeting with the obstruction drove it on; but latterly Traube 
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has supposed that the mercury remains chiefly in the stomach, 
and by pulling on it excites the intestines reflexly to peristaltic 
action. Whatever the correct theory may be, however, it is 
certain that the mercury does not always stay in the stomach, 
but does get down into the intestine, and consequently some 
precautions must be observed in its administration, and it is 
never given except when all other measures fail. The pre- 
cautions are not to give it in cases of intussusception, as it may 
very probably render this worse; nor in cases where the intestine 
is considerably inflamed, as the tissues being weak are then casily 
torn; nor in hernia, as better means, viz. external means, can 
be employed. 

Hydrargyrum cum Creta, B. and U.S.P. MERCURY WITH CHALK. 

PREPARATIONS.— By rubbing up chalk (2) and mercury (1) together, B.P. By 
rubbing up mercury (38), chalk (50), and sugar of milk (12) together, moistening 
them with a mixture of equal parts of ether and alcohol, U.S.P. 

CuaracTERs.—A powder of light-grey colour; free from grittiness ; insoluble 
in water; partly dissolved by diluted hydrochloric acid, leaving the mercury in a 
finely-divided state. 

Impurrry.—Mercuric oxide. 

Trest.—The solution formed with hydrochloric acid is not precipitated by the 
addition of chloride of tin. 

Dosx.—3 to 8 grains. 

Uses.—It has been much recommended by Ringer as a 
remedy in many diseases both of adults and of children. In 
simple tonsillitis, or the inflamed throat of scarlatina, or in 
mumps, he recommends a third of a grain every hour, and the 
same dose three or four times a day will, he says, clean the 
tongue, remove the disagreeable taste from the mouth, and 
improve appetite and digestion in the dyspepsia occurring . 
in chronic disease or commencing convalescence. A similar 
dose will cut short an attack of jaundice, with vomiting and 
pale stools, occurring in nervous persons after exposure to cold, 
fatigue, or excitement; and half a grain thrice a day will restore 
the colour to the stools and remove the dyspepsia in patients 
suffering from acidity, flatulence, and vomiting in the morning. 
Diarrhea in children, accompanied by pule, offensive motions, 
or by muddy, or green-coloured, or curdy stools, whether 
accompanied by sickness or not, is suecessfully treated by 
similar doses of this remedy. It may also be used to produce 
the general action of mercury combined with opium or Dover's 
powder. 


B.P. Pilula Mydrargyri. Menccnian Pitt; Bure Pinw (p. 522). 8 gra. 
contain 1 of mercury. 

Dosz.—3 to 8 grains. 

_ U.8S.P. Massa Hydrargyri. Buve Mass; Buve Pivt.— Mercury (88), powdered 

liquorice (5), altheea (25), glycerin (3), honey of rose (34). 83 gra. contain 1 of mercury. 

Uses.—Blue pill may be given either for its local action upon 

the intestines or to produce the action of mercury upon the system. 

This pill is one of the most effectual remedies for the condition 


usually termed biliousness. The patient complains of feeling 
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dull, heavy, and often sleepy, suffers from occasional headache, 
has little appetite, and occasionally feels sick. The complexion is 
often of a dirty-yellow, muddy colour, and the white of the eyes 
likewise. The use of blue pill in such conditions was recom. 
mended by Mr. Abernethy. Five grains of blue pill are given 
overnight and a draught of salts and senna in the morning. This 
is very effective, but the disadvantage of it is said to be that the 
bilious state is more apt to return, and that when a patient has 
once become habituated to the use of mercurials no other medicine 
will do instead. 
It is one of the best preparations for producing mercurialism : 
5 grains with + grain of opium are given in the morning, and 
5 or 10 also with 4 grain of opium in the evening. 
The addition of a small quantity of blue pill to digitalis and 
squill sometimes increases their efficacy in cases of cardiac disease. 
Unguentum Hydrargyri, B. and U.S.P. OrmrMent or Menrcory, B.P.; 


Mercury Ornruent, U.S.P.—Contains 1 lb. each of mercury and prepared lard. 
As this would be too soft, 1 oz. of prepared suet is added. 


PREPARATIONS. 
Linimentum Hydrargyri (p. 516). 
Suppositoria Hydrargyri. 
Unguentum Hydrargyri Compositum. 

Uses.—It may be used either for its general or its local 
action. When employed to produce the general action of mer- 
cury in the system, it is rubbed into some part of the body where 
the skin is thin, as the armpits or the sides of the thighs. If it 
is rubbed in by another person, and not by the patient himself, 
it 18 advisable to protect the opcrator’s hand by a piece of bladder 
soaked in oil, in order to prevent absorption through the palm. 
In cases of congenital syphilis, a piece of mercurial ointment, the 
size of the thumb-nail (half a drachm to one drachm), may be 
put upon a flannel roller, and bound round the child’s belly. 

It has been applied locally in inflammation of the skin, as 
erysipelas ; of the veins in phlegmasia dolens; or of the genital 
organs, a8 in ovaritis, orchitis, and indurated testicles. 

B.P. Suppositoria Hydrargyri. Merccrian Suppostrorres.—Each con- 
trins 60 grs. of ointment of mercury, benzoated lard and white wax each 20 grs., 
oil of theobroma 80 grs. 

Uszs.—They are employed where we wish to produce mercurial 
action without the risk of interfering with the digestion. 

B.P. Unguentum Hydrargyri Compositum. Coxpounp OINTMENT 
Mercury.—Contains mercurial ointment (6), yellow wax (3), olive oil (3). and 
camphor (14). 

The compound ointment is used to cause absorption of effusion 
or thickening around joints in cases of disease or injury after the 
inflammation has subsided. It ought to be combined with pres- 
sure and rest. 

3.F. Linimentum Bydrargyri. Liorvent or Mrercury.— Vide p. 516. 
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_ Used for similar purposes as the plaster or ointment. It is 
more irritating than either, on account of the ammonia it contains. 

It is said to cause salivation more readily than mercurial 
ointment, as the camphor and ammonia with which it is mixed 
assist its absorption. 


Emplastram Hydrargyri, B.and U.S.P. Mercuri. Puasrer. 

PREPARATION.—Rub mercury with olive-oil, and sulphur B.P. or resin U.8.P., 
and add lead plaster to give it consistency. Sulphur and resin are used to ex- 
tinguish the globules of mercury, i.e. make them so small as to be invisible. 

Emplastrum Ammoniaci cum Hydrargyro, B. and U.S.P. AMMONIA- 
cum anp Mercury Puasrer, B.P.; Aumoniac Piaster with Merccry, U.S.P. 

PreparaTion.—B.P. By rubbing mercury 3 oz. with warm olive-o1l 1 fl. dr., and 
sulphur 8 grs. until the globules of mercury are no longer visible, then adding 
melted ammoniacum 12 oz. and mixing. U.S.P. Mercury 180 is extinguished with 
sulphur 1 and olive oil 8 as in the B.P. process. Ammoniacum 720 is digested with 
diluted acetic acid 1,000, strained, evaporated until it hardens on cooling. It is 
then added while hot to the mercury, and mixed. Then enough lead plaster pre- 
viously melted is added to make up to 1,000 parts. 

Both plasters are used to promote the absorption of glandular 
enlargements, buboes, nodes, and are applied over the liver in 
chronic enlargement and induration. Emplastrum hydrargyri 
is useful also in sycosis, lupus, and other deep-seated infiltrations 


of the skin. 


B.P. Hydrargyri Persulphas. Persuupnate or Mercury. 
HegSO,. 
Cuaracters.—A white crystalline heavy powder. 


PREPARATION.—Heat mercury 20 0z. with sulphuric acid 12 fl. oz. in a 
porcelain vessel, stirring constantly until the metal disappears, then continue 
the heat until a dry white salt remains. 

ReEacTions.—It is rendered yellow by affusion with water, the subsulphate 
being formed. Entirely volatilised by heat. 

PREPARATIONS IN WHICH SULPHATE OF MERCURY I8 USED. 
Hydrargyri Perchloridum. Hydrargyri Subchloridum. 


U.S.P. Hydrargyri Subsulphas Flavus. YeE.iow Sussct- 
PHATE OF Mercury. Hg(Hg0),SO,; 727-1. 

Cuaracters.—A heavy lemon-yellow powder, permanent in 
the air, odourless and almost tasteless. 


SoLuBILITY.—It is insoluble in water or in alcohol, but soluble in nitric or 
hydrochloric acid. 

ReEactions.—When heated the salt turns red, becoming yellow again on 
cooling. Ata red heat it is volatilised without residue, evolving vapours of 
mercury and of sulphurous acid. 

Tests.—As it is a mercuric oxysulphate, it should be soluble in 20 parts 
of hydrochloric acid without residue (no mercurous salt). 

Uses.—The yellow oxysulphate has been used under the name 
of Turpeth mineral as an errhine in chronic ophthalmia. It is 
a prompt emetic, and is sometimes preferred to other emetics in 
croup, as it is quick and certain, and does not produce depression 
nor purging. The dose for a child two years old is 2-5 grains 
(0°13-0°33 gm.), repeated in fifteen minutes if necessary. It 
may also be used as an alterative. 
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Hydrargyri Subchloridum, B.P.; Hydrargyri Chloridum 
Mite, U.S.P. Suscuioripe or Mercury, HgCl, B.P.; Mmp 
‘Cutoripe oF Mercury, Hg,Cl, ; 470°2, U.S.P. Catomen. 

CuaracTers.—A dull-white, heavy and nearly tasteless powder, 
rendered yellowish by trituration in a mortar. 


SoLvuBILity.—It is insoluble in water, spirit, or ether. 

ReEacTions.—It is very heavy, and can be distinguished by its weight from 
almost every other white powder. Its weight is noticed more distinctly by 
giving the bottle an up-and-down shake. Digested with solution of potash it 
4ecomes black (mercurous oxide); and the clear solution, acidulated with 
nitric acid, gives a copious white precipitate with nitrate of silver (chloride). 
Contact with hydrocyanic acid also darkens its colour. 

PREPARATION.—Calomel is prepared by rubbing up mercury with sulphate 
of mercury moistened with water till globules are no longer visible, adding 
sodium chloride, mixing the whole by trituration, and subliming the mixture 
into a large chamber. 

The mercury and mercuric sulphate form mercurous sulphate, and this, 
with sodium chloride, forms calomel and sulphate of sodium, HgSO, + Hg + 
2NaCl = Hg,Cl, + Na,SO,. 

When the calomel is sublimed into a small -eceiver it forms a thin crystal- 
line crust which adheres to the sides, but whe: sublimed into a large cham- 
ber, as directed in the B.P., it fulls as a powder on the floor. As some corro- 
sive sublimate is often formed, the powdered calomel is washed with water 
till all the sublimate is removed, as shown by the water no longer giving a 
precipitate with ammonium sulphide. 

Itis then dried under 212° F., and kept in a well-stoppered and dark bottle. 

ADULTERATIONS.—Chalk, sulphate of calcium, sulphate of barium, car- 
bonate of lead, corrosive sublimate. 

Trests.—It is entirely volatilised by a sufficient heat (no earthy impurities). 
Warm ether which has been shaken with it in a bottle leaves, on evaporation, 
no residue (no corrosive sublimate). 


Dose.—+4 grain to 5 grains. 


PREPARATIONS IN WHIcH SupcuHLoRIDE or MERCURY IS USED. 


B.P. DOBE. 


Lotio Hydrargyri Wigra (3 grains to 1 fluid ounce) .......... cc cccee seen 
Pilula Hydrargyri Subchloridi Composita (1 part in 5, v. p. 522). 5-10 grs. 
Wnguentum Hydrargyri Subchloridai, 


Calomel Ointment (with prepared lard) (1 part in 63, nearly)......... . 


U.8.P. 
Pilula Antimonii Composites (p. 523). 
Pilulw Catharticm Composite (p. 523). 


Pilula Hydrargyri Subchloridi Composita, B.P. Prmvute ANTIMONIT 
Coxuposit#2, U.8.P.; Comwpounp Pitt or SuncH.uoriveE oF Mercury, B.P.; Compocnp 
Pitts or Antimony, U.S.P. Compounp Catomen Pruu. PuummeEr’s Pun (p. 522). 

B.P. Lotio Hydrargyri Nigra. Buack Mercuri Lotion. Buack Wasn. 
Consists of half a drachm of calomel mixed with half a pint of lime-water. It 
contains suboxide of mercury. 


Usrs.—Calomel may be employed as a dusting powder to re- 
move condylomata from the skin, and condylomatous patches 
from the tongue, throat, and larynx; it is also recommended in 
the following powder—calomel, six parts, boric acid, three parts, 
salicylic acid one part.'’ As an ointment it may be applied to 


) Philadelphia Medical Reporter, June 14, 1884. 
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relieve the itching in pruritus ani and pruritus scroti, and pity- 
riasis of the scalp, and to heal strumous sores and lupus in 
children. In pruritus pudendi it is also of service, though not 
quite so much as in the other cases (Ringer). It should not be 
applicd in large quantities, lest s0 much of it be absorbed as to- 
cause its physiological action. Calomel ointment (4 to 1 drachm 
to the ounce) is useful in the treatment of small patches of vesi- 
cular eczema; and in psoriasis Rochard’s ointment, which con- 
tains one part of iodine and one and a half part of calomel to 
seventy parts of simple ointment, is beneficial 1n some cases. 
Black wash is a good application to varicose ulcers, and is used 
as an application to syphilitic ulcerations, as a wash to the 
mouth in syphilitic sore-throat and in cancrum oris. 

Internally calomel may be given in cases of biliousness, and 
followed by a saline purgative in the same manner as is recom- 
mended under ‘ Blue Pill.’ In some cases of diarrhea it is very 
useful in combination with opium (p. 106). 

It may also be used to produce the general action of mercury 
in syphilitic patients, and for this purpose may either be given 
internally, in combination with opium, or applied to the skin in 
the form of calomel fumigations (p. 471).! 

The compound pill of subchloride of mercury may be used 
in cases of biliousness, gout or rheumatism. 

Calomel is a useful diuretic in some cases of dropsy (pp. 482 
and 686), especially when due to heart-disease. It must be given 
in doses of 4 or 5 grains, repeated when necessary, salivation 
being prevented by a chlorate of potassium gargle, and diarrhea 
by small doses of opium.? 


Hydrargyri Perchloridum, B.P.; Hydrargyri Chloridum 
Corrosivum, U.S.P. Percutoripe oF Mercury, B.P.; Corro- 
SIVE CHLORIDE oF Mercury, U.S.P. HgCl,; 270-5. 

CxHaracTEeRs.—In heavy colourless masses of prismatic crystals, 
possessing a highly acrid metallic taste. 

PREPARATION.—By mixing mercuric sulphate with sodium chloride and 
subliming into a small chamber. To prevent the formation of any calomel 
some peroxide of manganese is added. 

SoLuBiLiTy.—It is more soluble in alcohol, and still more so in ether, than 
in water. 

Reactions.—Its aqueous solution gives the reactions of mercuric salts 
(p. 681) and of a chloride (p. 594). 

Dosz.—); to $ grain. In cholera and summer diarrhcea this 
dose may be given every quarter of an hour, half-hour, or hour. 

A solution of 1 in 500 or 1 in 1,000 (about 4 grain in 1 oz. 
or the liquor of the B.P.) may be used as an antiseptic lotion or 
for a spray in diphtheria. 

: Mercurous tannate hae been used in doses of one grain and a half twice or 
thrice a day in syphilis. It is said to be efficient, and yct neither to interfere with 


the digestion, nor to cause any stomatitis. Zeitsch. f. Therapie, 2, 1884. 
* Jendrgssik, Deutsch. Archiv f. klin. Med., vol. xxxviii. p. 499. 
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OrricrnaL PREPARATIONS. 
B.P. DOSE. U.8.P. 

Ziquor Hydrargyri Perchloridi........... 4-2 fl. drm. None. 

Lotio Hydrargyri Flava (18 grs. in 10 fl. oz.). 

Used in preparing.—Hy drargyrilodidum Rubrum ; Hydrargyrum Ammoniatum. 

B.P. Liquor HMydrargyri Perchloridi. So.vuTION oF PERCHLORIDE OF 
Mercury.— Contains 4 grain of perchloride of mercury in 1 QZ. of water, with 3 
grain of ammonium chloride to keep it in solution and prevent’ precipitation. 

Usrs.—When mixed with albumen, corrosive sublimate pre- 

cipitates it, forming a mercuric albuminate. It is one of the 
most powerful antiseptics known (p.95). It may be applied (Gn 
the strength of 2 grains to the ounce of water) to the skin to 
destroy vegetable and animal parasites prescnt upon it, such as 
the fungus in pityriasis versicolor, in sycosis and favus, the acarus 
in scabies and the pediculus pubis. It is the most powerful 
remedy for the removal of the pigment in chloasma, and may be 
applied in a lotion of bichloride of mercury 2 grains, tincture of 
benzoin half a drachm, and 1 ounce of almond emulsion. For 
the rapid removal of pigment Hebra used a solution of 5 grains 
to the ounce of alcohol and water, and applied it by means of com- 
presses for 4 hours, so as to raise a blister ; the relief, however, 
is not permanent, since pigmentation returns. The danger of 
absorption must be considered, so that it is unwise to apply the 
treatment to large surfaces. It is useful in allaying the itching 
of pruritis scroti and pudendi, prurigo, and urticaria. It may 
be employed as a wash in ophthalmia (p. 216), as a gargle in 
syphilitic sore-throat, as a spray in diphtheria (p. 692), and as an 
injection in gonorrhea, gleet, and leucorrhea, or for the uterus 
and vagina in puerperal conditions. When swallowed in strong 
solution it sometimes causes an irritant poisoning (p. 395 et 
seq.) ; and if this should pass off, it may be succeeded by intense 
salivation due to the absorption of the drug. The treatment in 
such cases is to give albuminous substances, such as white of egg 
or milk, in order to form mercuric albuminate in the stomach, 
and thus prevent its irritant action on the mucous membrane. If 
the irritation which the drug itself produces is not sufficient to 
cause vomiting, the stomach should be emptied by an emetic or 
the stomach-pump, in order to prevent digestion and absorption 
of the mercuric albuminate and the poisoning which might occur 
from its absorption. In small and frequently-repeated doses it 
is useful in the dysenteric diarrhoea of adults or children and in 
cholera, its utility probably depemding, to a great extent at least, 
on its antiseptic power, which is not destroyed, hke that of other 
antiseptics, by considerable admixture with organic matter, such 
as the fecal contents of the intestine (p. 106). After its absorp- 
tion it has the same effect as the other salts of mercury, and may 
be used for this purpose in syphilitic cases. 

&.P?. BLotio Zydrargyri Flava. Yewuow Wass. 


PaeranaTion.—By mixing 18 grs. of corrosive sublimate with half a pint of 
Bime-water. 
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Usrs.—It is used as a stimulating application to syphilitic 
sores in cases where the black wash is not sufficiently powerful. 


Hydrargyri Oxidum Flavum, B. and U.S.P. Yr iow 
OxipE or Mercury. HgOQ; 215°7. 

CHaracters.—A yellow powder readily dissolved by hydro- 
chloric acid, yielding a solution which, with solution of ammonia, 
gives a white precipitate. It is entirely volatilised when heated 
to incipient redness, being resolved into oxygen gas and the 


vapour of mercury. 
PREPARATIONS. 
U.8.P. 


Unguentum Hydrargyri Oxidi Flavi (1 in 10 of Unguentum). 


B. AND U.8.P. 
Oleatum Hydrargyri (yellow oxide 10, oleic acid 90, parts). 


Uses.—The oleate of mercury acts beneficially in ringworm, 
and may be used for inunction in cases of syphilis in doses of 10 
to 80 drops. 


Hydrargyri Oxidum Rubrum, B. and U.S.P. Rep Oxipe 
oF Mercury. HgQ; 215-7. 
CHARACTER.—An orange-red powder. 

SoLusruity anD REactTIons.—It is readily dissolved by hydrochloric acid, 
yielding a solution which, with caustic potash added in excess, gives a yellow 
precipitate, and with solution of ammonia a white precipitate. 

PREPARATION.—Triturate nitrate of mercury and metallic mercury together, 
and heat until nitrous fumes cease to be given off. Hg(NO,),+ Hg =2Hg0+ 
N,0,. 

: Iupurrry.—Undecomposed nitrate. 

Trst.—Entirely volatilised by a heat under redness, being at the same 
time decomposed into mercury and oxygen. If this be done in a test-tube,. 
no orange vapours are perceived. 

PREPARATIONS. 
B. AND U.S.P. 
Unguentum Bydrargyri Oxidi Rubri | , 8 
(Ointment of Red Oxide of Mercury) s } Part in 8, B.P.; 1 in 10, U.8.P. 
With soft and hard paraftin, B.P.; with ointment, U.8.P. 


Uses.—The red oxide is rarely given internally. The oint- 
ment may be used in ophthalmia and conjunctivitis in the same 
way as the nitrate of mercury ointment, and as an application 
to the auditory meatus in otorrhea occurring after scarlet fever. 
It is also useful in scaly skin-diseases, syphilitic sores on the 
skin, and in ulcers within the margin of the anus. 


Hydrargyrum Ammoniatum, B. and U.S.P. AmmonmaTeEp. 
Mercury. Waite Precipirate. NH,HeCl; 251-1. 

CHaRACTER.—An opaque white powder. 

So.vusiiiry.—It is insolublein cold water, alcohol, and ether. 

Reactions.— Digested with caustic potash, it evolves ammonia, acquiring. 
& pale yellow colour, and the fluid, filtered and acidulated with nitric acid, 
gives a white precipitate with nitrate of silver. Boiled with a solution of 
chloride of tin it becomes grey, and affords globules of metallic mercury. 
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_ PREPARATION.—By dissolving corrosive sublimate in water, and pre- 
Cipitating by ammonia. 


Impurities.—Chalk, sulphate of calcium, baryta, lead, carbonates, mer- 
curous salts. 


Txsts.—Entirely volatilised at a heat under redness (no chalk, etc.). It 
should dissolve in hydrochloric acid without residue (no mercurous salt) 
and without effervescence (no carbonate). 


PREPARATION. 
B. AND U.S8.P. 
Unguentum Hydrargyri Ammoniati...1 part in 10, B. and U.S.P. 


(It was about 15 per cent. B.P. 1867.) With simple ointment, B.P.; with benzoated 
lard, U.S.P. 


Usrs.—Not used internally. The ointment is used in order 
to destroy parasitic fungi, but more especially to kill pediculi in 
the hair or on the body. Itis also useful in impetigo contagiosa, 


lichen, pityriasis, herpes, subacute eczema, and other skin- 
diseases. 


Liquor Hydrargyri Nitratis Acidus, B. and U.S.P. Acip 
SOLUTION oF NitRaTE OF Mercury. Hg(NOQ,),; 3238°7. 

CHARACTERS AND Reactions.—A colourless and strongly acid 
solution, which gives a yellow precipitate with solution of potash 
added in excess (mercuric oxide). If a crystal of sulphate of iron 
be dropped into it, in a little time the salt of iron, and the liquid 
in its vicinity, acquire a dark colour (nitrate). 

Uses.—lt 1s a powerful caustic, and is used as such in lupus. 
It is to be applied with a camel’s-hair brush to the extent of a 
crown piece over the ulcers, tubercles, and scars which are 
soft and ready to break. The part is then covered with lint 
moistened in the solution. It soon becomes white, a kind of 
erysipelatous inflammation sets in around it, and it falls off as a 
yellow scab. The solution is also applied to the os uteri when 
there are large ulcers with flabby unhealthy granulations upon 
it. It has been used in cancer and in chancres, condylomata, 
syphilitic and serofulous ulcers, favus, and obstinate psoriasis. 
If applied often it may cause mercurialism, and indeed salivation 
has occurred after one application to the os uteri. To prevent 
this it should be washed off immediately after being applied. 


Unguentum Hydrargyri Nitratis, B. and U.S.P. Ormr- 
MENT OF Nitrate OF MERcuRY. CiTRINE OINTMENT. 

Cuaracters.—It has a fine lemon-yellow colour and @ con- 
sistence like butter. Itis apt to become decolourised when mixed 
with metals or deoxidising powders, and hence an excess of acid 
is used in order that it may reoxidise them as necessary. It 
should be spread with a wooden or ivory spatula. 

PREPARATION.— By mixing a hot solution of mercury in nitric acid with 
lard and olive oil, B.P.; or with lard oil, U.S.P. 


Usss.—This ointment was made in imitation of Singleton’s 
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golden eye-ointment, and it is of remarkable service in ophthalmia 
tarsi. It should be mixed with its own weight of almond oil 
and applied to the lids. 

It is also applied to phagedenic ulcers and syphilitic sores, 
and soon destroys the parasitic fungi on which ringworm, &c., 
depend. 


PREPARATION, 
B.P. 


Unguentum Hydrargyri Witratis Dilutum (Nitrate of Mercury Ointment 
' Soft Paraffin 2), 


U.S.P. Hydrargyri Iodidum Viride. Green lopIDE oF 
Mercury. Hg,I,; 652°6. 

Craracrers.—A dull green powder, which darkens in colour 
upon exposure to light. 

SoLuBiLitry.—It is ifsoluble in water. When it is shaken in a tube with 
ether nothing is dissolved. 

Reactions.—Gradually heated in a test-tube, it yields a yellow sublimate, 
which, upon friction, or after cooling, becomes red, while globules of metallic 
mercury are left in the bottom of the tube. 

PREPARATION.— Ly rubbing iodine and mercury together in a porcelain 
mortar, occasionally moistening with a few drops of spirit. 


DosEe.—1 to 8 grains. 

Uses.—It is employed for the purpose of combining the 
action of iodine with that of mercury, as in cases of secondary 
and tertiary syphilis occurring in persons of a scrofulous consti- 
tution, and especially in the syphilis of children. 


Hydrargyri Iodidum Rubrum, B. and U.S.P. Rep IopipE 
or Mercury. Hgl,; 452°8. 

CHaRracTeRS.—A crystalline powder of vermilion colour, be- 
coming yellow from an alteration in its crystallime form when 
gently heated over a lamp on a sheet of paper, and again be- 
coming red when placed on a sheet of paper and rubbed with a 
smooth substance. 


So.usmiry.—-It is almost insoluble in water, dissolves sparingly in 
alcohol, but freely in ether, or in an aqueous solution of iodide of potassium. 

Reacrtions.— When digested with solution of soda it assumes a reddish- 
brown colour (mercuric oxide) ; and the fluid, cleared by filtration and mixed 
with solution of starch, gives a blue precipitate on being acidulated with 
nitric acid: (iodide). Entirely volatilised by a heat under redness. 

PREPARATION.—By mixing solutions of corrosive sublimate with potassium 
iodide in the proper proportions. 

Dosz.—,, to 3 grain. 


Preparations, 


Unguentum Hydrargyri Iodidi Rubri 
(Ointment of Red Iodide of Mercury) cee 1 part in 28. 


With yellow wax and almond oil, 
B. AND U.8.P. DOSE. 
Ziquor Arsenici et Bydrargyri Todidl..................10-80 min, 
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Uszs.—It may be used for the same purposes as the green 
iodide, but, like all the mercuric salts, it is much more powerful 
than the corresponding mercurous one. It is a powerful local 
irritant, and is used in the form of ointment in cases of goitre. 
The mode of employing it is to rub the ointment upon the 
tumour, and afterwards to expose the paticnt either to the heat 
of the sun or of a fire as long as he can bear it. This treatment 
was first used in India. In this country, where the sun’s rays 
are not so powerful, the heat of a fire may be employed, and I 
have found it efficacious when used in this way. Red iodide 
ointment is useful in obstinate skin-diseases, especially lupus 
erythematosus. 

It is frequently given in syphilis, one of the most common 
ways of prescribing it being to give one-half to one drachm of 
the solution of the perchloride with several grains of potas- 
sium iodide. The periodide is thus formed, and is dissolved in 
excess of the potassium iodide. 


U.S.P. Hydrargyri Cyanidum. Cyanipe or Mercury. 
Hg(CN),; 251°7. 

CuanacTrers.—Colourless or white prismatic crystals, be- 
coming dark-coloured on exposure to light; odourless, having a 
bitter metallic taste, and a neutral reaction. 

REacTions.—When slowly heated the salt decomposes into metallic 
mercury and cyanogen gas, which is inflammable, burning with a purplish 
flame. On further heating, the blackish residue containing globules of 
metallic mercury is wholly dissipated. On adding hydrochloric acid to the 
aqueous solution, hydrocyanic acid vapour is evolved. 

Trests.—A 5 per cent. aqueous solution of the salt, when mixed with a 
dilute aqueous solution of iodide of potassium, should not yield a red or 
reddish precipitate soluble in excess of either liquid (absence of mercuric 
chloride). 

Dosz.—/; to 4 grain. 

Usts.—It may be given in syphilis. A solution of 5-10 grains 
in an ounce of water, painted on with a camel’s-hair brush, is 
a useful application to syphilitic sores of the tongue or mouth. 


U.S.P. Hydrargyri Sulphidum Rubrum. Rep Svupuipe 
or Mercury. HgS; 281-7. 

Cuaracters.— Brilliant dark-red crystalline masses, or a fine 
bright scarlet powder, parmanent in’ the air, odourless and 
tasteless. 

SoLuBiiity.— It is ace in water, alcohol, nitric or hydrochloric acid, 
or in dilute solutions of 


Reactions.—It is dissolved b pally eae is ra acid, and on adding an 
excess of stannous chloride, metallic mercury is precipitated. 


Usrs.—It is used for mercurial fumigation. Thirty grains 
may be used instead of calomel, in the way already described 
{p. 471). 
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Class IV. 
TetTraD METALS. 
LEAD. Titanium. TIN. 


GrneraL Actions.—Lead and tin resemble one another to a 
considerable extent in their physiological action. After absorp- 
tion into the circulation lead affects the muscles, involuntary 
and voluntary, and the central nervous system. Its action on 
muscle appears to be first irritant then paralysing. The irritant 
action on the muscle of the intestine leads to colic, and on the 
voluntary muscle to cramps in man. In animals, when the 
quantity administered in experiments at one time is much larger, 
paralysing action is more marked, and in frogs and rabbits, 
muscular weakness and rapid loss of irritability both in the 
voluntary muscles and heart are marked symptoms. In cats 
the paralysis of voluntary muscle is less marked, and in dogs 
it is absent. 

The motor area of the central nervous system appears to be 
much more affected by lead than the sensory; and in dogs, cats, 
and pigeons choreic movements and even convulsions occur 
without impairment of sensation or consciousness. The irrita- 
tion of the motor centres is succeeded by paralysis and death. 

Tin has an action resembling lead in increasing the contrac- 
tions of the intestinal canal and causing paralysis of the spinal 
cord. In rabbits it produces weakness and apparent recovery, 
and then paresis and death.! 


LEAD. Pb; 207. 


GENERAL Source or Leap Satts.—Lead is obtained entirely 
from the native sulphide called galena, by roasting. 

GENERAL Reactions.—The chief reactions of lead salts are 
shown in the following table :— 


Reagent ! Reaction 


Hydrogen sulphide . ° 


Ammonium sulphide. Black precipitate. 


Caustic potash orsoda . .  . |. White ‘5 soluble in excess, 
Ammonia ; ‘. P P ‘ " eA insoluble ‘: 
Carbonates of potassium, sodium, ' 

orammonium . ‘ . j _ " " ? 
Sulphuric acid or sulphates . : is a in nitric acid. 
Potassium iodide . . «. #«./| Yellow ,, ” 








1 T. P. White, Archiv f. exp. Path. u. Pharm. 1880, viii. p. 88. 
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GeneraL Impuritres.—Alkaline earths, zine or copper. 

GeneraL Tests.—As alkaline earths and zinc are not precipitated by 
sulphuretted hydrogen, they can be detected by passing this gas through the 
solution of a lead salt until all the lead has been precipitated as sulphide. 
On removing the sulphide by filtration, and evaporating the filtrate to dry- 
ness, no residue should remain if the lead be pure, U.S.P. 

Copper may be detected by precipitating the lead from a solution by 
sulphuric acid, filtering, and super-saturating with ammonia. If copper be 
present, the solution will exhibit a blue colour, U.S.P. Insoluble salts, as the 
oxide, may be dissolved in dilute nitric acid super-saturated with ammonia. 
The filtrate should show no blue colour. 

Acrion.—Soluble lead-salts unite with albumen, and form 
albuminate of lead. They have little or no irritating action 
when applied directly to the denuded skin or to a mucous 
membrane. In the mouth they have an astringent action, but 
a sweet instead of a corrosive taste. In large doses in the 
stomach they may excite vomiting, and may produce symptoms 
of irritant poisoning. In the intestine they act as powerful 
astringents. After absorption into the blood lead is carried by 
the blood to all parts of the body, and there becomes deposited. 
It appears to be eliminated very slowly, so that when even very 
minute quantities are taken continuously chronic lead-poisoning 
may be produced. 

One of the most important sources of lead-poisoning of 
this sort is drinking water. Soft water attacks the leaden pipes 
in which it may be conveyed, or the cisterns in which it may 
be stored, and dissolves enough lead to cause lead-poisoning, 
the small quantity of one grain per gallon appearing to be sufli- 
cient. 

Hard waters are not injurious, as they cause a coating of 
phosphate or sulphate of lead to form on the surface of the pipe 
or cistern, and thus protect if from further attacks. Other 
sources of lead-poisoning are beer or cider which has stood in 
the pipes leading to the tap, and snuff, from the decomposition 
of the lead-foil which surrounds it. There are certain trades 
the workers in which are very lable to lead-poisoning, such as 
colour-grinding, painting, plumbing, type-founding and printing 
(compositors), or persons making stereotype plates. The chief 
source of poisoning in these trades is the lead which adheres to 
the hands and is swallowed along with the food, and the pre- 
cautions to be adopted are cleanliness, washing the hands care- 
fully before taking meals, taking the food in a different room 
from that in which the work is carried on, changing the clothes 
when the work is over, and, if necessary, drinking water acidu- 
lated with sulphuric acid. 

Treatment of chronic lead-poisoning consists in eliminating 
the poison, first from the tissues and then from the body. 
Various means have been employed, such as sulphur baths, the 
internal administration of sulphur, frequent doses of castor oil; 
As the lead is eliminated by the skin and mucous membrane, sul; 
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phur, applied either to the skin or taken internally, will convert 
it into an insoluble sulphide and prevent its re-absorption. 
Castor oil will remove from the intestinal canal the lead excreted 
into it. But the treatment which I employ, and which I find 
very satisfactory, is to combine the use of iodide of potassium 
with that of sulphate of magnesium, giving from five to ten grains 
of the iodide three times a day, and a drachm of the sulphate 
also three times a day, with an interval of about two hours 
between the medicines. The object of this treatment is (1) to 
dissolve the lead deposited in the tissues by means of the iodide 
(p. 561), and to cause its elimination by the mucus of the ali- 
mentary canal, and (2) to render the lead insoluble after it has 
passed into the intestine by means of the sulphate, and to re- 
move it thence as quickly as possible. 

The symptoms of chronic lead-poisoning are a blue line 
on the gums, lead colic, lead cramps, and lead paralysis. The 
blue line on the gums may appear when neither the colic, 
cramps, nor paralysis are present. It appears to be produced 
by sulphuretted hydrogen in the mouth precipitating the lead as 
black sulphide in the gums just at the margin of the teeth, and 
this, shining through the tissue above it, appears of a bluish 
colour. It is absent when the teeth have been lost, and slight if 
they are kept clean. 

The lead colic may either be preceded by symptoms of 
digestive derangement, such as loss of appetite, or may appear 
at once. It is characterised by a tearing pain referred chiefly 
to the region of the umbilicus, and generally accompanied by 
obstinate constipation. It is usually, though not always, 
relieved by pressure, but may sometimes be somewhat increased 
by it. 

Lead cramps are almost entirely confined to the flexor sur- 
faces, specially marked in the calves of the legs, and are usually 
worse at a change of weather. They may either accompany or 
succeed the colic. 

Lead paralyses are usually confined to the extensor surfaces, 
and more particularly affect the extensors of the wrist, so that 
this form of paralysis is sometimes known as wrist-drop. The 
affected muscles become atrophied, and, as the extensor tendons 
also act as ligaments of the wrist, the bones of the carpus may 
become displaced. The paralysis probably depends on an 
affection of the spinal cord rather than of the muscles them- 
selves; for degeneration of the muscles does not occur until after 
the paralysis has set in for some time, and the muscles are 
affected in physiological groups which act together, although 
supplied by different nerves. Thus the supinator longus, which 
is rather a flexor than a supinator, escapes in lead-poisoning, 
while the supinator brevis and extensor muscles in the forearm 
are paralysed. Jn peripheral paralysis of the musculo-spinal 
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nerve from cold or pressure the supinator longus is paralysed as 
well as the others.! 

Cerebral symptoms, consisting of headache, delirium, epi- 
leptiform convulsions, or stupor and coma, have been described as 
occurring in lead poisoning, and have been termed encephalo- 
pathia saturnina. These have been ascribed to cerebritis caused 
by the action of lead upon the brain, but it seems not impossible 
that they are really due to uremia. If this be so they may be 
regarded as the direct consequences of the action of lead which, 
by causing the degeneration of the kidneys to be presently 
described, leads to imperfect elimination of tissue-waste. 

Affections of the eye are sometimes associated with the 
cerebral symptoms just mentioned, and are noticed in cases 
where there is no kidney disease. Sudden onset of amblyopia 
without organic changes may occur, but is then usually transient. 
The amblyopia consists in a general dimness of vision, or in a 
diminution of the field of vision of one or voth eyes. Optic 
neuritis (papillitis) also occurs in some cases, and may proceed 
to atrophy. 

Chronic lead-poisoning has a tendency to induce cirrhotic 
changes in the kidneys with albuminuria, the tubules becoming 
blocked by plugs of lead-carbonate and atrophy ensuing. 

Lead appears to cause contraction of the muscular walls of 
the arteries, and to raise the arterial tension and to slow the 
heart. This action has been supposed to depend on a local 
astringent etfect upon muscular fibre itself, but as in cases of 
chronic poisoning the proportion of lead in the nervous system 
is much greater than in muscular fibre, it is more probable that 
these effects are of nervous origin. The contraction of the 
intestine which gives rise to the colic is probably due rather to 
the action of the lead upon the nerves of the intestine than upon 
its muscular coats. 

Lead is eliminated, to a slight extent, in the urine, and 
probably largely by the mucus of the intestinal canal. It ap- 
pears to check the elimination of uric acid, and, in London, gout 
occurs very frequently among patients who work in lead. 

Lead-salts may be administered in medicinal doses for a con- 
siderable time without bringing on any sign of lead-poisoning ; 
but Garrod has observed, and I can confirm the statement, that 
the administration of medicinal doses of lead-salts will bring on 
a fit of gout in persons predisposed to it. Lead-poisoning appears 
to occur readily in gouty subjects. 

Uszs.—Lead lotions are sometimes applied externally to 
sprains and bruises. They are useful in relieving the itching 
and the discomfort of pruritus, and in lesseaing the discharge of 
eczema. As injections they may be applied in otorrhea, vulvitis 





1 Duchenne’s Works, selected by Poore, New Syd. Soo. 
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in children, gonorrhea, and leucorrhwa. They are not used in 
ulceration of the cornea, lest lead should be deposited in the 
ulcer and leave a permanent opacity (p. 216). Internally, lead 
is used for its local action on the stomach in pyrosis, and on 
the intestine in diarrhea and dysentery, and for its astringent 
action on the vessels in hematemesis, hemoptysis, and bleeding 
from the kidneys and uterus. It has also been employed in pal- 
pitation from hypertrophied heart, and in aortic aneurism. 


Plumbi Qxidum, B.and U.S.P. Oxipe or Leap. PbO; 
223. 
CHaracTER.—In heavy scales of a pale brick-red colour. 
SOLUBILITY AND Reactions.—Completely soluble without effervescence in 
diluted nitric and acetic acids, either solution, when neutral, giving the re- 


actions of lead (p. 698). It should contain no copper. 
PREPARATION.—By roasting lead in a current of air. 


PREPARATIONS IN WHIcH Oxrpe or Leap 18 Usep. 


Zmplastrum Plumbi. Liquor Plumbi Subacetatis. 
= Saponis Fuscum. Plumbi Acetas. 


Emplastrum Plumbi, B. and U.S.P. Leap Puaster. 
PREPARATION.—By heating oxide of lead with olive oil and water. The 
oleic acid of the oil combines with the lead, forming oleate of lead, and leaving 
glycerine. This plaster is a lead soap. 


PREPARATIONS. 
B.P. U.S.P. 
Emplastrum Ferri. Emplastrum Ammoniaci cum Hydrargyro. 
‘i Galbani. ‘5 Asafwtide. 
< Hydrargyri. ‘5 Ferri. 
‘i Resine. - Galbani. 
i Saponis. ‘ Hydrargyri. 
‘5 Opii. 
és Resine. 
Saponis. 


Unguentum Diachylon (1 in 4, nearly). 
And several other plasters into which it 
enters, as resin plaster. 


Uses.—Lead plaster is used to hold together the edges of 
wounds, to protect irritable surfaces, either alone or by keeping 
other dressings in contact with them by means of its adhesive 
power. It is also used as a means of applying pressure. 

Unguentum Diachylon (U.§.P.) is very useful in chronic 
eczema, and in the acute form after severe inflammatory sym- 
ptoms have subsided. It must be applied thickly spread on a 
cloth, which is kept in place by a bandage. It is also useful in 
hyperidrosis, especially of the feet, the treatment being con- 
tinued, without washing, and with a daily change of dressing, for 
ten to fourteen days. In sycosis, after shaving, the application 
of soft soap twice a day, and diachylon ointment in the intervals, 
has a very beneficial effect. 
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Plumhi Carbonas, B. and U.S.P. Carsonata or Leap. 
(PbCO,),Pb(HO), ; 778°5. 

Cuaracters.—A soft, heavy, white powder, blackened by 
sulphuretted hydrogen. 

SoLusrtity aND Reactions.—Insoluble in water, soluble with efferves- 
cence in diluted acetic acid without leaving any residue, and forming a solu- 
tion which gives the reactions of lead. 


PREPARATION.—By exposing lead to the fumes of vinegar and to CO,. 
Impurrty.—Calcium. 


Trest.—The acetic solution when treated with excess of sulphuretted 
hydrogen, boiled and filtered, gives no precipitate with oxalate of ammonium. 


PREPARATION, 
B. AND U.S.P. 


Unguentum Plumbi Carbonatis......... 1 part in 8, B.P.; 1 in 10, U.S.P. 
With simple ointment, B.P.; with benzoated lard, U.S.P. 


Uses.—Carbonate of lead is used as an application to ex- 
coriated surfaces, piles, boils, and ulcers. 
The ointment is used in the same way. 


Plumbi Acetas, B. and U.S.P. Acetate or Leap. 
Pb(CH,),(CO.OH),. 8H,O; 878°5. Sugar of Lead. 
CraracTers.—In white crystalline masses, slightly efflores- 
cent, having an acetous odour, and a sweet, astringent taste. 
SOLUBILITY AND Reactions.—Its solution in water slightly reddens 
litmus, and gives the reactions of lead (p. 698) and of an acetate (p. 594). 
PREPARATION.— By dissolving oxide of lead in acetic acid. 
Impurity.—Shght amount of carbonate. 


Trst.—Its solution in distilled water is clear, or has only a slight milki- 
ness, which disappears on the addition of acetic acid. 


Dose.—1 to 4 grains. 


PREPARATIONS IN WHICH ACETATE oF Leap 18 Usep. 
B.P. U.8.P. 
Glycerinum Plumbi Subacetatis. 


Liquor 3 ae 5 ounces tol pint. Liquor Plumbi Subace- 


tatis. 
Pilula Plumbi cum Opio (v. p. 522), 3 parts in 4. 


Suppositoria Plumbi Composita...1 part in 5. 
Unguentum Piumbi Acetatis......... 1 part in 38. 


Usrs.—The a~“tate is the preparation of lead most frequently 
used as a local application in inflammations, ulcers, ophthalmia, 
and gonorrhoea, or for its general actions on the system. 

B.P. Pilula Plumbi cum Opio. Pinu or Leap anp Opium. 
Dosr.—8 to 5 grains. : 

Uses.—It is a powerful astringent, used either for the purpose 
of obtaining the local astringent action of lead upon the bowels 
in diarrhoea, or for its general effect upon the system, after ab- 
sorption, as in hemoptysis. 

3.?. Suppositoria Plumbi Composita. Comrounp Leap Supposiroris. 
Each suppository contains 1 grain of opium and 8 grains of acetate of lead. 
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Usres.—Used in piles and dysentery accompanied by much 
tenesmus, or in phthisis, where we wish to stop hemoptysis 
without putting lead or opium into the stomach and thus. 
running the risk of interfering with digestion. 

B.P. Unguentum Plumbi Acetatis. OrntTwent or ACETATE or LEap.— 
Acetate of lead (12 grains), benzoated lard (1 ounce). 

Uses.—It is used as a sedative and astringent application 
to ulcers, excoriations, painful piles, irritable and itching skin- 
diseases, erysipelas, burns, bruises, &c. 


Liquor Plumbi Subacetatis, B. and U.S.P. So.vrion or 
SupacetaTE oF Leap. 

Subacetate of lead, Pb(C,H,0,),.PbO, dissolved in water, 
B.P. An aqueous liquid containing in solution about 24 per 
cent. B.P., 25 per cent. U.S.P., of subacetate of lead. 

CuHaracters.—A dense clear colourless liquid, with alkaline 
reaction and sweet astringent taste, becoming turbid by exposure 
to the air and forming with mucilage of gum-arabic an opaque 
white jelly. 

Reactions.—It gives the reactions of lead and of an acetate. 


PrePAaraTion.—By boiling acetate of lead, oxide of lead in powder, and 
distilled water together. 


PREPARATIONS. 
B.P. U.8.P. 
Glycerinuam Plumbi Subacetatis. Ceratum Plumbi Subacetatis. 
Liquor me » Dilatus. Linimentum,, »  (v. p. 517). 
Liquor “ 4 Dilutus. 


Uses.—It is recommended by Ringer as an application to. 
pityriasis and eczema, and in combination with one or two parts 
of glycerine to the milder forms of lupus after the crusts have 
been removed. Diluted, and mixed with liquor morphine acetatis, 
it is a useful application to hemorrhoids. 


B.P. Glycerinum Plumbi Subacetatis. GLyYcERINE or SUBACETATE OF 
Leap. 

PreparaTion.—By boiling acetate of lead, oxide of lead, glycerine and water 
toyether and evaporating off the water. 


PREPARATION, 


B.P. Unguentum Glycerini Plumbi Subacetatis. Glycerine of Bub- 
acetate of lead 1, soft paraffin 4, hard paraffin 14 parts. 

Liquor Plumbi Subacetatis Dilutus, B. and U.S.P. Ditvrep SoLvrion 
oy ScBpacetaTe or Leav.— Consists of 2 fl. dr. of solution of lead and 2 fi. dr. of 
rectified spirit diluted with water up toa pint, B.P. Solution of acetate of lead 8, 
distilled water 97 parts, U.S.P. 

Uses.—Used as a mild astringent and sedative to irritable 
and itching skin-diseases and superficial inflammation; as an 
eye-wash unless ulceration of the cornea be present; as an injec- 
tion in leucorrhceea and pruritus pudendi. 

_ US.P. Ceratum Plumbi Subacetatis. Cznate or Scpacerate ov Lead.—Sola- 
tion of subacetate of lead (20 parts), camphor cerate (40 parts), U.S.P. 


Usrs.—Chiefly as an application to chapped hands and ulcers. 
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U.S.P. Linimentum Plumbi Subacetatis. Iuomwent or Susacetats or Lran.— 
Vide p. 617. 


Usrs.—To allay itching in chilblains and skin-diseases. 


Plumbi Nitras, B.and U.S.P. Nirrars or Leap. Pb(NO,),; 
880°5. 


Cuaracrers.—In colourless octahedral crystals which are 


nearly opaque, permanent in the air, of a sweetish astringent 
taste. 


SoL_upitity.—Soluble in water and alcohol. 
Reactions.—The aqueous solution gives the reactions of lead (p. 698). 
Added to sulphate of indigo it discharges the colour. 
PREPARATION.—By dissolving lead in nitric acid with the aid of heat and 
crystallising. 
PREPARATION IN WHICH NITRATE OF LEaD IS USED. 
Plumbi Iodidum. 


Usres.—It is sometimes applied as a disinfectant, and occa- 
sionally to cracked hands or lips and fissured nipples, and in 
onychia maligna. It has been given in order to check hemor- 
rhage from the lungs. 


Plumbi Iodidum, B. and U.S.P. JoprpE or Leap. Pbl 
or PbI,; 459°7. 

CxHaracters.—A heavy, bright, citron-yellow powder, neutral, 
with no taste or smell. 

SoLvuBiLiry.—Sparingly soluble in water, readily soluble in chloride of 
ammonium. 

Reactiox.—When strongly heated it first fuses and then is decomposed, 
emitting violet vapours of iodine, and leaving a citron-yellow residue. 

PREPARATION.—By mixing svlutions of nitrate of lead and potassium 
iodide. 

Impuritirs.—Chromate, zinc, alkalis, and alkaline earths. 

Tests.— On triturating 1 part of the salt with 2 parts of chloride of 
ammonium in a porcelain mortar, and adding 2 parts of water, a colour- 
less liquid should result (absence of, and difference from, chromate). This 
liquid, diluted with water, affords a white precipitate with diluted sulphuric 
acid, and a black one with hydrosulphuric acid. If all the lead has been 
precipitated from a portion of the solution by the last-named reagent, the 
filtrate should leave no residne on evaporation and gentle ignition (absence 
of zinc, alkalis, or alkaline earths). 


PREPARATIONS. : 
B.P. Bmplastrum Plumbi Lodidi. Iodide of Lead Plaster, 1 part in 9 
{with soap and resin plaster). 
Unguentum Plumbi fodidi, B. and U.S.P. Ointment of Iodide of Lead : 
with simple ointment, 1 part in 8, B.P.; with benzoated lard, 1 part in 10, U.S.P. 
Usrs.— It has been uscd externally as an application to ring- 
worm, and as a counter-irritant in scrofulous enlargement of the 
glands. It has been given internally in enlarged glands, and in 
chronic enlargement of the spleen. In the latter case the iodine 
may be supposed to have a beneficial effect upon the corpuscles 
of the spleen, and the lead to cause contraction by acting upon 
the involuntary muscular fibre of the organ. 
The ointment is used for enlarged glands. 
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TIN. Sn; 118. 


B.P. Tin, granulated. 

Grain tin, reduced to small fragments by fusing and pouring 
into cold water. 

Use.—Used formerly in powder as an anthelmintic in 4 ounce 
doses. 


Solution of Chloride of Tin. SnCl.,. 
PREPARATION.—By dissolving granulated tin in dilute hydrochloric acid. 


Uses.—It has a powerful affinity for oxygen and for chlorine. 
When added to trichloride of gold it gives a precipitate called 
purple of Cassius whose composition is not known. It is used 
as a test for mercury. When added to calomel it abstracts 
chlorine and precipitates metallic mercury. When added to 
corrosive sublimate it precipitates calomel, which it afterwards 
reduces to mercury. 

Salts of tin are not commonly used in practice, but have been 
given in nervous diseases in somewhat the same way as zinc. 

Chloride of tin is a caustic of considerable power. In 
poisoning by it the treatment would be to give milk and alkaline 
carbonates. 
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CHAPTER XXVII. 
METALS—(continaed). 


Class V—PENTAD ELEMENTS. 


NitroGen, PHospHorus, Vanadium, Arsenic, Niobium, 
Antimony, Zantalum, BismutH. 


In the heading to this class I have substituted the word 
elements for metals, for nitrogen and phosphorus belong to it, 
although they are non-metallic elements. 

They form analogous compounds with oxygen and hydrogen. 


1 2 3 4 5 
Nitrogen ..... a IN ewe NBO! see: NO eis NOY a NGOS acd NiOy. - cee NH, 
Phosphorus ... P a P05 P.O, «.: PH, 
Vanadium ...... V aes Ve0 ae Ve0y- oe Voy. «. ViOy or VO, we 
Arsenic ........ AS sda: GAS ODS .. As.O, .. ASH, 
Antimony ..... Sb w. Ob.O, .. Sb,O, ... SbH, 
Bismuth.......6. Bi in BEO, e» BO, 


Nitrogen. N; 14. Non-officinal. 


Nitrogen when free is chemically inactive, and does not 
readily unite with other elements. It is also physiologically in- 
active, but has been used as an anesthetic. The anesthesia is 
due to asphyxia, from absence of oxygen; but as the carbonic 
acid is constantly removed by the inhalation of nitrogen, the 
symptoms of irritation produced by it in ordinary asphyxia are 
absent. 

Combined with hydrogen, as in ammonia and salts of 
ammonium, nitrogen stimulates and then paralyses nerve-centres, 
motor nerves and muscles (p. 144); and the action varies in the 
salts, for while the chloride affects the spinal cord, the iodide pa- 
ralyses motor nerves and muscles. When nitrogen is combined 
with carbon, the activity of the substance depends on whether 
the nitrogen is pentad or triad, as in —N==C, and —C==N, in the 
first of which, with one free affinity belonging to the nitrogen, 
the compounds are very poisonous, while in the second, where 
the free affinity belongs to the carbon, the compounds are com- 
paratively harmless. 

The 1st, 8rd, and 5th of its oxygen compounds in the above 
table can take up the elements of water and of metallic oxides to 
form salts. 

£22 
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Hyprocen Sar. Meratuic Sart, ¢.g. oF Potassium. 
Hyponitrous acid H,ON,O or HNO. Potassium hyponitrite K,ON,O or KNO. 
Nitrous acid H,ON,O, or HNQ,. 5 nitrite K,ON,0O, or KNO,. 
Nitric acid H,ON,O, or HNOQ,. me nitrate K,ON,0, or KNO,. 


The acid compounds of nitrogen with oxygen resemble those 
of phosphorus and arsenic in this, that the nitrites are con- 
siderably more active than the nitrates, just as the phosphites 
and arsenites are more active than the phosphates and arseniates. 
The action of nitrites on the organism was first investigated in 
the case of nitrite of amyl, but by some unpublished experiments 
made in Professor Ludwig’s laboratory in 1869-70, I satisfied 
myself of the correctness of Dr. B. W. Richardson’s observation,' 
that other nitrites, such as those of ethyl and sodium, had an 
action on the blood-pressure similar in kind though less in 
degree. In other experiments Dr. Gresswell and I found that 
the nitrites of propyl and butyl had also this action, and that 
all nitrites were muscular poisons.?. Mr. Tait and I found that 
nitroglycerine had an action resembling the nitrites both in 
its effect on blood-pressure and the change it caused in the 
colour of the blood, but the headache it produced deterred us 
from employing it in the treatment of patients.’ 


Nitrous Oxide. Nirrocen Monoxipe. Laughing ga;:. N,O. 
Not officinal. 


PREPARATION.—By heating nitrate of ammonium. 


Action.— When a mixture of nitrous oxide and air is inhaled 
it causes excitement, generally characterised by fits of involuntary 
laughter, dancing, singing, and shouting, although it sometimes 
appears to arouse pugnacity. When inhaled pure, it produces, 
first of all, a feeling of increased circulation through the body 
generally, accompanied by warmth and a little singing in the 
ears. Ifthe inhalation be now stopped, the effect may pass off, 
but occasionally, after a few breaths of pure air have been 
taken, the same excitement may ensue which is usually produced 
by the inhalation of mixed air and gas. On one occasion, having 
inhaled pure gas for a short time, I felt a little warmth of the 
skin and a humming in the head, and, thinking it was time to 
desist, laid down the mask of the inhaler. After a few breaths 
of fresh air, 1 noticed that on attempting to speak, the speech 
was slow and hesitating. An electric shock then seemed to 
shoot through the spine, and I was seized with an uncontrollable 
desire to laugh, jump, and throw the arms about, while the per- 
ceptive faculties appeared quite unaffected. Although unable to 
control my movements, I was perfectly conscious of their ludi- 
crous nature, and was astonished that two men who were sitting 
by, and who afterwards informed me that they thought the whole 


' B. W. Richardson, Brit. and For. Med. Chir. Rev., July, 1867. 
* St. Burtholomew’s Hospital Reports, 1876, p. 143. ® Ibid. p. 140. 


OHAP. XXVII.] METALS. 709 


thing a bad joke, were able to preserve their gravity. After 
lasting for one or two minutes, the effect of the gas suddenly 
and completely passed off. 

When inhalation is continued for a longer time, the feelings 
of warmth and buzzing in the ears are succeeded by gradually 
increasing dimness of perception ; sight, sounds, and tactile im- 
pressions become much dimmer than usual: and then the per- 
son becomes unconscious. At this time the face usually assumes 
a livid aspect, and during the period of insensibility small opera- 
tions may be performed without the patient being the least aware 
of them. When the administration of the gas is stopped, re- 
covery quickly and completely occurs, often passing off without 
leaving any after-effects, though occasionally more or less head- 
ache is experienced for some hours. No stage of exhilaration 
such as that which has already been described as occurring after 
the administration of a small quantity of nitrous oxide is noticed 
during recovery from complete narcosis. 

Nitrous oxide appears to act as an anesthetic chiefly by de- 
priving the nerve-centres of oxygen. As the inhalation of pure 
nitrogen has a similar anesthetic power, the exhilarating effect 
of small doses of nitrous oxide seems to show besides that it has 
a special relation to the nerve-centres. 

Usres.—It is useful as an anesthetic for extraction of teeth, 
evulsion of the toe-nail, and other minor operations. The in- 
tense venosity of the blood which occurs during its use renders 
it unsuitable for continued administration, and therefore in- 
admissible in the case of lengthy operations. It is sometimes 
used to commence anesthesia, ether being given after the patient 
is unconscious. 

MopEe or ApMINISTRATION.—The most convenient mode of 
administering it is to have it condensed in a large iron bottle, 
from which the gas may be readily conveyed to the patient by 
means of a flexible tube attached to a mask. The mask ought 
to be provided with a margin of inflated india-rubber, so that it 
will fit perfectly taght to the face, and thus prevent the escape 
of gas. After the operation it is well to make the patient 
perform some act, such as taking hold of the glass of water after 
a tooth has been extracted, in order to hasten the return of 
consclousness. 


PHOSPHORUS. P; 31. B. and U.S.P. 


A non-metallic element obtained from bones. 

CuanacTers.—A semi-transparent, yellowish, waxy-looking 
solid. When exposed to air it emits white fumes which are 
luminous in the dark and have a garlicky odour. 


PREPARATION.—By treating bones with sulphuric acid, when sulphate of 
calcium is precipitated and acid phosphate of calcium remains in solution. 
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This is evaporated and distilled with charcoal, which removes the oxygen. 
The phosphorus distils over and is condensed under water. 


OFFICINAL PREPARATIONS. 


B.P. DOSE. 
Pilula Phosphori (;), er. in 3 grs.) (p. 522) ......2. cceek cece eeeeeeev eee eene ees 2-4 gre. 
Oleum Phosphoratum (phosphorus in almond oi], about 1 per cent.) ...1-10 im. 
U.8.P. 
Pilule Phosphori (;35 gr. im each) (p. 528) .......ccscceceseccecesese esse eeeeneees 1-5 pills. 
Oleum Phosphoratum (with stronger ether and almond oil 1 per cent.) .... 1-5 m. 


AcTION oF PHospHorus.—Living protoplasm has the power of 
oxidising all the members of this group, and also of reducing the 
products of their oxidation (Binz). It 1s probable that this action 
goes on more easily with phosphorus than with nitrogen. Hence 
if phosphorus replaces nitrogen in a living cell it will quicken 
metabolism. It is absorbed unchanged into the blood, and is 
excreted by the kidneys either as phosphorus or phosphoric acid. 
In small doses it appears to cause development of the fibrous 
tissue in the liver, and in doses too small to affect the liver or 
stomach it acts upon the osseous tissues. Its action upon the 
bones is somewhat peculiar, and has been fully investigated by 
Wegner. When phosphorus is given to growing animals the 
bone as it develops is denser than usual, the cancellous tissue 
being like the denser tissue in the long bones. Cancellous tissue 
formed before the administration of phosphorus remains un- 
changed. If the administration be still continued, the cancellous 
tissue formed previously to the use of the drug is absorbed, and 
serves to form the cavity of the bone, and after a while the 
normal cancellated tissue at the end of the epiphysis is also 
replaced by solid bone. Afterwards even the dense bone thus 
formed becomes absorbed, and forms the cavity of the long bone. 
In adult animals phosphorus also causes the bones to become 
denser, and this is especially noticeable in chickens, in which the 
cavity of the bone may be completely filled up, so that long bones 
form a solid rod instead of a tube. The influence of phosphorus 
upon osseous tissues is not due to excess of phosphates produced 
by it in the blood, but to stimulation of tissue-growth itself by 
the phosphorus, for Wegner found that in animals fed with 
phosphorus but almost entirely deprived of phosphates, the same 
dense, bony substance was formed, except that instead of the 
bone being hard, it was like that which occurs in rickets. In 
men and women exposed to the fumes of phosphorus, e.g. those 
employed in the manufacture of lucifer-matches, caries of the 
lower jaw is a frequent occurrence. This is not due to the 
action of the phosphorus after absorption into the circulation, 
but to the direct effect of the fumes upon the bone itself. For 
it has been found that when a bone of an animal fed by phos- 
phorus was exposed, no carious change took nlace; but if one 
were exposed to the fumes. caries was produced, and amongst 
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lucifer-match makers it has been noticed that only those who 
have carious teeth suffer from necrosis of the jaw. When doses 
larger than those which induce induration of the bones are given, 
the phosphorus appears to act upon the connective tissue of the 
stomach and liver, causing chronic inflammation of these organs, 
and atrophy of the secreting cells, so that cirrhosis of the liver 
appears. In poisonous doses phosphorus first produces the 
symptoms of gastro-enteritis, with a garlicky taste in the mouth, 
the vomited matters having a similar odour, containing bile, and, 
but rarely, blood. They sometimes shine in the dark. At the end 
of twenty-four to thirty-six hours, the symptoms of gastro- 
intestinal irritation cease, and the patient is apparently well 
with the exception of vague pains in the limbs and loins. During 
this period, however, fatty degeneration of the liver, stomach, 
and kidneys is going on, and the effect of the changes in these 
organs soon manifests itself. Sometimes, after two or three 
days, the patient may die suddenly, without exhibiting any fresh 
symptoms, but usually, on the second or third day, jaundice 
appears, while the urine contains bile, and often albumen, leucin, 
and tyrosin. There is occasionally vomiting and purging, head- 
ache, sleeplessness, delirium, and coma, and death with or with- 
out convulsions. In some cases, when the poisoning runs a less 
acute course, the effect of fatty degeneration of the vessels is 
most prominent, discharges of blood occurring from the stomach, 
intestines, nose, lungs, bladder, uterus, and ears, and ecchymoses 
appearing on the surface. Increasing anamia and debility finally 
kill the patient. 

The treatment in cases of poisoning by phosphorus is to wash 
out the stomach freely by means of the stomach-pump, or to 
employ it by an emetic of sulphate of copper, and to give oxidised 
oil of turpentine in 40-minim doses in mucilage every fifteen 
minutes for an hour. Fats and oils should be withheld, as they 
dissolve any phosphorus which may be present in the stomach, 
and assist its absorption. 

The fatty degeneration produced by phosphorus appears to 
depend on a more rapid splitting up of albuminous tissues, along 
with deficient oxidation. This was shown by Voit and Bauer, 
who produced fatty degeneration of the organs by tne administra- 
tion of phosphorus in dogs absolutely deprived of food, where the 
fat found after death could neither have come from food nor from 
fat deposited in other parts of the body, as this had all been 
absorbed before the administration of the drug had been com- 
menced. It must therefore have been formed in situ from the 
decomposition of albuminous substances, and these were shown 
to have split up more quickly than usual by the amount of urea 
in the urine being increased by the phosphorus, while oxidation 
in the body was shown to have diminished by the amount of 
oxygen absorbed and carbonic acid given off being lessened. In 
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man, the products of albuminous waste are often not converted 
into urea, but appear in the urine as leucin and tyrosin. 

The action of compounds containing phosphorus appears to 
depend considerably on the more or less complete saturation of 
its affinities, and the readiness with which the phosphorus 
may attach itself to the organic constituents of the tissues. Thus, 
phosphoric acid, in which the affinities of the phosphorus are 
fully saturated by oxygen, appears simply to act as an acid with- 
out exerting any specific action, and when combined with sodium, 
its effects are simply those of a neutral alkaline salt. 

Metaphosphoric and pyrophosphoric acids appear to have a 
specific poisonous action more nearly resembling that of phos- 
phorus. Pyrophosphate of sodium paralyses the nerve-centres 
in the spinal cord and medulla oblongata, producing drowsiness, 
loss of reflex action, paralysis, and death, which is sometimes 
preceded by convulsions. It lowers the blood-pressure m 
mammals, slows the beats of the frog’s heart, renders them 
powerful and finally arrests them in systole. When death does 
not occur rapidly, marked fatty degeneration of the heart and 
kidneys is found, and a similar change takes place, though to 
a less extent, in the liver. Although it acts as a poison when 
injected subcutaneously or into the circulation, pyrophosphate 
of ie has no poisonous action when taken into the intestinal 
canal. 

Metaphosphate of sodium has a similar but less powerful 
action. 

Uses.—Phosphorus forms an important constituent of ner- 
vous tissue, and has been employed in cases of nervous debility, 
neuralgia, wakefulness, paralysis, locomotor ataxia, and impo- 
tence. In some cases of leucocythemia it is useful. It has been 
used in osteomalacia, and instead of arsenic in skin-diseases 
(vide also p. 719). Even in small doses it may cause nausea, 
with unpleasant eructations. It is well, therefore, to commence 
with a very small dose, such as ;4, of a grain. 


ARSENIUM (ARSENIC). As; 75. 


Metallic arsenic is not used in medicine. It is steel-coloured, 
crystalline, and brittle, and when heated gives off garlicky fumes. 
Very light (sp. gr. 5°8), very volatile. It forms two classes of 
salts. In one—the arsenious salts—it is tri-, in the other—ar- 
senic salts—pent-atomic. Arsenious oxide, As,Q,, usually called 
arsenious acid, forms arsenites. Arsenic oxide, As,O,, or arsenic 
acid, forms arsenates, or, a8 they are termcd in the B. and U.S.P., 
arseniates. 


GewneraL Sources or Arsentc.—It occurs in many ores combined with 
metals, oxygen, and sulphur. Its presence as a frequent impurity in sulphur 
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has already been mentioned (p. 543). It is chiefly obtained by roasting the 
arsenides of iron, nickel, and cobalt, and condensing the arsenious oxide in a 
long, nearly horizontal, chimney. 

GENERAL Tests FOR ARSENIOUS AciD.— With hydrosulphuric acid it gives 
a yellow precipitate, which is brightest in acid solutions. Silver nitrate gives 
& canary-yellow and copper sulphate a brilliant green precipitate (Scheele’s 
green). These are very soluble in acid, and neither of them is thrown down 
from simple aqueous solutions of arsenious acid (a little acid being freed in 
the reaction) ; a little alkali must be present. Both are very soluble in excess 
of ammonia, so that to avoid adding excess ammonio-nitrate of silver and 
ammonio-sulphate of copper are used as reagents, in preference to adding 
animonia, along with simple solutions of nitrate of silver or of sulphate of 
copper. Arseniates throw down a brick-red precipitate with ammonio-nitrate 
of silver, and are thus distinguished from arsenites. 


GENERAL REACTIONS OF ARSENIC, ANTIMONY, AND BIsucrTa, 










Arsenic Antimony Bismuth 


| fs a a Gt ee ae 
Hydrosulphuric acid | Yellow precipitate | Orange or brick-red pre- | Black precipitate (in- 


(soluble in ammo- cipitate (soluble in; solubleinammonium 
nium salphide and ammonium sulphide, sulphide). 
re-precipitated by and precipitated by 

acids). acids). 





Strong solution thrown 
into much water gives 
a white precipitate, 
which becomes or- 
ange on the adidi- 
tion of hydrosulphuric 
acid, 


Strong solution thrown 
into water gives a 
white ——_ precipitate, 
which becomes 
black on the adili- 
tion of hydrogen sul- 
phide, 


ee ne ee mr A LL LEED, 





GENERAL Action oF ArsENIC.—Although arsenic, like anti- 
mony, has no great aflinity for albumen, and does not produce 
with it a coagulum, yet when applied to the skin denuded of its 
epidermis, it acts as a caustic and produces a slough. If used 
in a dilute form, and over a large surface, it may be absorbed, 
and may produce the general effects of the drug upon the system. 
When applied in a concentrated form it appears to produce a 
slough more rapidly, and the dead tissue forms a barrier to its 
further absorption. In the mouth it has a somewhat sweetish 
taste, and in small doses excites in the stomach a feeling of 
appetite. In larger doses it produces irritation, colicky pains, 
diarrhwa, and mucous evacuations, sometimes tinyed with blood. 
In still larger doses it causes symptoms of gastro-enteritis, vomit- 
ing, and purging, the stools being finally of a rice-watery appear- 
ance, closely resembling those of Asiatic cholera. These are also 
occasionally accompanied by collapse, with pale, pinched, and 
somewhat livid surface, and violent cramps of the extremities, 
so that cases of arsenical poisoning may be readily mistaken for 
cholera, and vice verad. There is sometimes strangury, priapism, 
suppression of urine or bloody urine; the consciousness is 
retained to the last. In some cases there are no symptoms at 
all of gastro-intestinal irritation, the nervous system being 
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affected, and the patient presents the symptoms of coma, very 
much resembling those of opium-poisoning. 

The treatment in cases of arsenical poisoning is to wash out 
the stomach freely by means of the stomach-pump, and the 
copious administration of diluents, taking care to ensure their 
evacuation by the subsequent speedy administration of such 
emetics as mustard or sulphate of zinc if they are not at once 
rejected by the vomiting caused by the arsenic itself. F'reshly- 
prepared peroxide of iron may be administered in doses of a 
tablespoonful every ten minutes, and alcohol has been given 
when the moist peroxide could not be obtained. Demulcents 
should afterwards be given to allay the irritation. 

Chronic poisoning by arsenic may occur from the inhalation 
of arsenical vapour or dust, arising from wall-papers, dresses, or 
other substances containing arsenic. The proportion of arsenic 
necessary to produce poisoning when taken into the lungs in 
this way appears to be very small. The symptoms are at first 
increased appetite, then colicky pains and mucous or dysenteric 
stools, with great prostration, irritation of the eyes, running at 
the nose, a short cough, which is dry or accompanied by slight 
expectoration, and a white silvery appearance of the tongue. 
These symptoms may sometimes continue for months, or even 
years, without the cause being suspected, until the recovery which 
ensues upon the removal of the offending wall-paper gives the 
clue to their cause. 

When taken internally for a length of time a condition of 
tolerance may be induced in the case of arsenic, as well as in that 
of antimony. This is seen in the arsenic-eaters of Styria, who, 
beginning with small quantities, are gradually capable of taking 
larger and larger doses, until they can swallow at once, with safety, 
as much as five grains. In taking such doses as these they are 
careful not to take water with the arsenic, so that it is probably 
slowly absorbed from the stomach, and is, very possibly, rapidly 
evacuated. Dr. Craig Maclagan watched a noted arsenic-eater 
swallow his dose, and obtained from the urine which he after- 
wards passed a considerable quantity of the poison. By using 
the arsenic in this way, these people are said to undergo much 
greater exertion than usual without exhaustion, and to be able to 
ascend the steep Styrian hills without being affected with breath- 
lessness. Some, no doubt, die in the attempt to acquire the habit, 
but those who have once become accustomed to the drug 
appear to continue its use without deriving any harm from 
it, and, moreover, seem sturdy and vigorous, and live to an old 
age. 
After absorption into the blood, arsenic appears to some extent 
to modify tissue-change. When a solution of arsenious acid is 
added to blood outside the body, it retards coagulation, prevents 
putrefaction, and conserves the form of the red blood-corpuscles. 
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A very dilute arsenical solution also conserves the irritability of 
the excised nerve and muscle of the frog. 

Considerable doses of arsenic given for a length of time pro- 
duce fatty degeneration of the liver and other organs, and cause 
the glycogen to disappear from the liver, so that puncture of the 
fourth ventricle no longer produces glycosuria. 

Minute doses of arsenic appear to increase the rapidity of the 
pulse. Larger doses diminish the pulse and blood-pressure. In 
frogs the heart is slowed, and finally stands still in diastole. This 
stoppage of the heart appears to be due to paralysis of the motor 
ganglia, as the muscular substance will still continue to contract 
upon direct irritation. In warm-blooded animals it appears to 
prolong the irritability of the heart, so that it will still continue 
to beat for many hours after the death of the animal. According 
to Kuntzer, this is due to retardation of the vital processes in the 
mammalian heart, so that it comes to resemble that of a cold- 
blooded animal. In animals, arsenic has been found to diminish 
the blood-pressure from the beginning. This appears to be due 
partly to diminished activity of the heart, but chiefly to para- 
lysis of the splanchnics allowing the abdominal vessels to dilate 
(p. 284). In frogs it produces apparent paralysis, but this appears 





Fig 169.—Vertical section of the healthy epi- Fic. 170 —Vertical section of epidermis from a 


dermis of a frog. a, Columnar layer of cells, frog poisoned by arsenic 0b, vacuole in the 
b, Malpighian layer. ¢, Intermediate Inayer, softened protoplasm of the columnar layer 
e, Corneous layer. /, Sheet of connective tissue of celis. At a the protoplasm is more 
forining boundary between dermis and epi- softened and the vacuoles enlarged so that 
dermis, (After Nunn.) the cells are attached to the dermis only by 


threads of protoplasm. (After Nunn.) 


rather due to diminished sensibility of the grey matter in the pos- 
terior cornua of the spinal cord than to real paralysis; for the 
nerves and muscles in this state are found to be still quite irrit- 
able, and although the animal is insensible to pinching it can and 
does move when laid on its back. As, according to Schiff, the 
muscular sensations are conveyed in the white substance of the 
posterior columns, this would appear to be unaffected, while the 
grey substance which conveys sensations of pain is completely 
paralysed (p. 160). 

In some cases of poisoning by arsenic, paralysis of one or 
more limbs occurs after the acute symptoms have passed off. It 
usually affects the extensors more than the flexors, and is gene- 
rally temporary, though it may be permanent. 
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The action of arsenic on the skin is peculiar. Ringer and 
Murrell noticed that in frogs poisoned by it the cuticle could be 
stripped off the whole body with the greatest readiness within a 
few hours after its administration. This condition was found by 
Nunn to depend upon softening of the protoplasm of the colum- 
nar laver of cells in the epidermis, so that the cuticle remained 
attached to the dermis only by a few protoplasmic threads (Figs. 
169 and 170). 

Other epithelial structures are also affected, and Cornil has 
found fatty degeneration of the epithelium lining the alveoli of 
the lungs in animals poisoned by arsenic (Fig. 171). 

Arsenic is eliminated chiefly by the urine, and to a less ex- 
tent by the bile, and slightly by the skin. Its elimination by the 
urine is very rapid. 

Usrs.—Arsenic has been used externally as a caustic appli- 
cation to cancers, and forms the basis of most of the secret ‘ cures’ 





Fig. 171.—Section of lung, hardened in oamic acid, from guinea-pig poteoned by arxenious acid. 
The capilianes, ¢, project fate the cavities of the alveol, and are full of red blood-corpuscles. 
The protoplasm, a, of the cells is filed with fatty granules. The nuclei are wel) preserved. 

After Cornil.) 


for this disease. The old recipe for this purpose consists of the 
following ingredients: Arsenious acid, 2 drachms; cinnabar, 
2 drachms; ashes of old leather, 8 grains; dragon’s blood, 
12 grains, made into a paste with water or saliva. 

In applying a paste of this sort it is advisable that it should 
consist of at least one-fifth of arsenic, and that it should not be 
applied to too large an extent of surface ata time. The arsenical 
paste used by Hebra consisted of arsenious acid 1 gramme, cin- 
nabar 3 grains, and emollient ointment 24 grains. 

Internally, arsenic is used for its local action on the intestinal 
canal as a tonic and astringent, for its action on tissue-change, 
and as a tonic and anti-spasmodic in cases of nervous disease. 
In the stomach, small doses stimulate the appetite, and are useful 
in allaying pain and checking vomiting. It may be given in 
irritative dyspepsia, in gastralgia, heartburn, in the vomiting of 
drunkards, and in gastric ulcer or cancer. It is also recommended 
by Ringer in cases of regurgitation of food unaccompanied by 
nausea. It is very useful in cases of diarrhoea where the ten- 
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dency comes on during or immediately after the ingestion of food, 
whether in adults or children ; it is then best given in small doses 
before meals (p. 887). 

Arsenic is a powerful antiperiodic, nearly rivalling quinine; it 
seems less serviceable than quinine in well-marked cases of ague, 
but is sometimes as good, or even better, than it in the irregular 
malarious manifestations such as headache, neuralgia, &c., which 
are known under the head of masked malaria. It is sometimes 
useful in chronic rheumatism and rheumatic gout, and in neuralgia 
of various sorts its effects are occasionally almost magical. 

It has been used, not only in tic and hemicrania, but in 
spasmodic nervous diseases such as angina pectoris, chorea, and 
epilepsy, whooping-cough and asthma. It is often very service- 
able in hay fever, and in cases of spasmodic sneezing coming on 
after exposure to dust or even without any apparent cause. It 
has been employed in chronic bronchitis with copious expectora- 
tion, and in ordinary catarrh without febrile disturbance. It ap- 
pears to be very useful in the commencement of phthisis. Under 
its influence the author has seen consolidation of the Jung, con- 
sequent on catarrhal pneumonia, clear up completely, even in a 
subject having a very bad family history. 


Probable mode of action of Arsenic in Phthisis. 


The treatment of phthisis is so important that it may be ad- 
visable to discuss in a few words the probable mode of action of 
arsenic and hypophosphites in its early stages. It is now probable 
that this discase depends on the presence of a bacillus (B. tuber- 
culosis, p. 88). In order that it should grow within the body, 
however, it 1s necessary that a suitable nidus should be present, 
and the different susceptibility to the disease of different indi- 
viduals, or of the same individual at different times, probably 
depends on their hiability to present a suitable nidus. The 
Bacillus tuberculosis differs from such bacilli as the B. anthracis 
in being of a very slow growth, so that when it 1s cultivated 
artificially on a solid medium it takes about ten days before it 
succeeds in establishing itself and begins to grow. Consequently, 
when applied to an open wound, or when inhaled into the lungs 
of a healthy person, it does not, like the Bacillus anthracis, at 
once begin to multiply and produce disease in the organism, but 
it is usually removed by washing in the case of a wound, or by 
expectoration in healthy persons. But if its removal be inter- 
fered with it will produce disease. Thus, if instead of being 
applied to an open wound it be injected under the skin so that 
it cannot be removed by washing, it will after a time begin to 
grow, and produce tuberculosis, first local and then general. It 
is probable that the case is similar in the lungs. In the healthy 
lung it finds no nidus, and is removed by expectoration, but if a 
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portion of the lung be consolidated by vatarrhal pneumonia, the 
consolidated part probably affords a nidus to the bacillus, and 
the longer the consolidation lasts the greater the risk of bacilli 
finding entrance. In croupous pneumonia the exudation into 
the alveoli, consisting chiefly of fibrin with a few leucocytes, 
quickly breaks up and is absorbed, so that it 1s comparatively 
rarely followed by phthisis. But the proliferated epithelial cells 
which fill the alveoli of the lung in catarrhal pneumonia are 
much more resistant; they break down and are absorbed much 
more slowly, and hence a much longer time is given during 
which bacilli may find a nidus. The marked hereditary nature 
of phthisis is a curious point in a disease which we suppose to 
depend on the presence of a bacillus, and is a character in which 
it differs from such diseases as anthrax, ague, or relapsing fever, 
which are also due to foreign organisms. But the difference 
probably depends on the slow growth of the tubercle bacillus, 
which renders a prolonged undisturbed rest at the point where 
it enters the body necessary for its further growth. The 
disease is not hereditary, but the predisposition to such morbid 
changes in the lungs as affords a nidus to the bacilli is here- 
ditary. 

The more rapidly the effused products in pneumonia can be 
removed from the lung, the less chance have the bacilli of finding 
a nidus. It is probable that arsenic, which causes fatty degene- 
ration of the normal epithelial cells lining the alveoli, also causes 
a similar degeneration of such cells when filling the alveolar 
cavities. By thus breaking them up and quickening their ab- 
sorption, arsenic will lessen the risk of bacilli finding a nidus 
in them and converting catarrhal consolidation into phthisis. 
Probably the hypophosphites act in a similar way. If the 
patient should be in places where there are no tubercle bacilli, 
the consolidation may persist for a long time without phthisis 
occurring, and hence one advantage of sea-voyages in cases of 
recent consolidation. 

Mopr or ADMINISTRATION.—In those cases where the local 
action of arsenic on the stomach and intestine is desired, it is 
best to give it in small doses before meals, but where the action 
of the drug on other organs of the body is desired, it should be 
administered immediately after meals. 

The symptoms which show that arsenic is beginning to pro- 
duce its physiological effect, and that it is time to diminish the 
dose or cease its administration, are irritation of the eyes, with 
a pricking sensation in them, the conjunctive being somewhat 
injected, and the patient showing a tendency to rub the eyes; 
or the digestive canal may be the first to show the effect of the 
drug, the tongue being covered with a thin white silvery fur, or 
red, with enlarged fungiform papille ; the appetite may fail, and 
colicky pains with a tendency to diarrhoea may appear before the 
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eyes are affected. Either of these symptoms indicates that the 
drug should be discontinued, or the dose diminished. 

In skin diseases arsenic is used more frequently than any 
other internal remedy. As it increases metabolism in the cells 
of the epidermis (p. 716) it is contraindicated in acute cases, or 
when there is any active cutaneous inflammation in a chronic 
case. It is sometimes useful in chronic eczema when associated 
with chlorosis, and in lupus, chronic urticaria, and the neuralgia 
following herpes zoster. According to Mr. Hutchinson it cures 
pemphigus. The skin-diseases, however, in which arsenic is most 
useful are psoriasis and lichen ruber ; beginning with two minims 
of Fowler’s solution three times daily, the dose should be 
gradually increased to 12 minims or even 80 minims daily, and 
it should be given until either the amendment begins, or the 
signs of conjunctivitis or gastric irritation appear. When these 
are noticed, the dose should be diminished until they become 
just perceptible, and the administration of the drug should be 
continued for some time after the eruption has disappeared, in 
order to prevent its recurrence. 


Acidum Arseniosum, B. and U.S.P. Arsenious Acrp. 
As,Q, ; 197°8. 

An anhydride (not a true acid), obtained by roasting arsenical 
ores, and purified by sublimation. 

Cnaracters.—Occurs in sublimed masses which usually 
present a stratified appearance caused by the existence of sepa- 
rate lavers differing from each other in degrees of opacity, or as 
a heavy white powder. When slowly sublimed in a glass tube it 
forms minute brilliant and transparent octahedral crystals. 

SoLvuBILITy.—It is sparingly soluble in water. 

REacTIons.—--Its solution gives with ammonio-nitrate of silver a canary- 
yellow precipitate insoluble in water, but readily dissolved by ammonia and 
by nitric acid. Sprinkled on a red-hot coal it emits a garlicky odour. 

Impurities.—-Gypsum and chalk. 

Test. -It is entirely volatilised at a temperature not exceeding 400° F. 
Four grains of it dissolved in boiling water with eight grains of bicarbonate 
of sodium discharge the colour of 808 grain-measures of the volumetric 
solution of iodine. As,O,+2H,O + 4I = As,O, + 4H. 

Dosr.—;) to +; of a grain, in solution. It may also be 
fiven in the so-called ‘ Asiatic pills,’ which are used in some 
parts of the Continent. These consist of arsenious acid, 0°75 grm., 
powdered black pepper, 6 grm., gum arabic, 1°5 grm., powdered 
marsh-mallow root, 2 grammes, to make 100 pills, of which three 
ure to be taken daily. 


PREPARATIONS oF ARSENIOUs ACID. 


3.P. DOSE. 
Miquor Arsomicalis........... cece eee eeecceneeeees 2-8 min. 
» Arsenic! Zydrochioricus.......... witcaeten 2-8 min. 
U.8.P. 
Liquor Potassii Arsenitis .............:..:esceeereereees 2-8 MIN, 


Liquor Acidi Arsemiogii.........scccessscceneereseseaneesens 5 min. 
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PREPARATIONS oF ARSENIC ACID. 
B. AND U.S.P. 


Ferri Arsenias. Sodii Arsenias. Liquor Sodii Arseniatis. 


Liquor Arsenicalis, B.P.3 Liquor Potassii Arsenitis, U.8S.P. Ansenroan 
Sonvution, B.P.; Sonvurion or ARseNrITE or Porassrum, U.S.P. Fow urr’s Souv- 
tron.—Is a mixed solution of arsenite and carbonate of potassium flavoured with 
compound tincture of lavender. Contains 1 part arsenious acid in 100 of water, 
or about 4} grains in 1 fl. oz., B. and U.8.P. In the B.P. 1867, it contained 4 grs. 
in 1 fi. oz., or 1 in 109. 

Cuakacters.—A reddish liquid, alkaline to test-paper, and having the odour 


of lavender. 

Reactron.—After being acidulated with hydrochloric acid, it gives, with sulphu- 
retted hydrogen, a yellow precipitate, which is brightest when the arsenical solu- 
tion has been previously diluted. 

Dose.—2 to 8 minims. 


Usre.—This is the preparation of arsenic most commonly 
employed. It may be given along with alkalis. 

Liquor Arsenici Hydrochloricus, B.P.3; Liquor Acidi Arseniosi, 
U.S.P. Hyprocuioric Sotrrion or Arsenic, B.P.; SonvTron or Arsenious AcID, 
U.S.P.—A solution of arsenious acid, 87 grs. with 2 fl. dr. of hydrochlorio acid in 
20 fl. oz. of water, B.P.; 1 part arsenious acid and 2 of hydrochloric in 100 of 
water, U.S.P. It is a1 per cent. solution in both Pharmacopaias. 

CHARACTERS AND Reaction.—A colourless liquid, having an acid reaction. Sul- 
phuretted hydrogen gives at once a bright yellow precipitate. 

Doss.—2 to 8 minims. 

Use.—Some think it milder than the ordinary liquor. Garrod 
thinks not. It can be given along with perchloride of iron in 
solution, or with acids. 


Sodii Arsenias, B. and U.S.P. Arsenate or Sopivum. 
Na,HAsO,.7H,O ; 311°9. 

CHaracTERS.—In colourless transparent prisms. 

PREPARATION.—By fusing arsenious acid with nitrate and carbonate of 
sodium. The As,O, is oxidised by the nitrate to As,O,, which combines 
with the sodium to form arseniate. 

SoLuBILITy.—It is soluble in water. 

Reactioxs.—The solution in water is alkaline, giving white precipitates 
with chloride of barium, chloride of calcium, and sulphate of zinc, and a 
brick-red precipitate with nitrate of silver (arseniate), all of which are soluble 


in nitric acid. 


Dosz.—; to 3 gr.; of the dried salt, J; to , gr. 


PREPARATIONS. 
B. and U.8.P. 


Liquor Sodit Arsentatis. 4} grains dried in 1 f1. oz. of water, or 1 in 100, 
B. and U.S.P. 


Dosz.—5 to 10 minims. 

Action.—-It acts like other preparations of arsenic, but does 
not irritate the stomach so much, and may be given in larger 
doses. In frogs it produces, like arsenious acid, paralysis of the 
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*brain and spinal cord, but is much less powerful (Ringer and 
Murrell). 

Uses.—It may be used in the same diseases as arsenious 
acid. It is perhaps one of the best remedies for neuralgia 
which we have. 


Arsenii Iodidum, B. and U.S.P. Iopmpe or Arsenrom, B.P.; 
oF Arsenic, U.§.P. AsI,; 454°7. 
CHaracTerRs.—Small orange-coloured crystals. 


So.usiLiry.— Readily and almost entirely soluble in water and in rectified 
spirit. 

Reactions.—Its ith sulp solution has a neutral reaction, and gives a 
yellow precipitate with sulphuretted hydrogen. Heated in a test-tube it 
almost entirely volatilises, violet vapours of iodine being set free. 

PREPARATION.—Ly the direct combination of iodine and metallic arsenic, 
or by evaporating to dryness an aqueous mixture of arsenious and hydriodic 
acids. 

Doset.—,5 


Use.—In shin diseases. 


Liquor Arsenii et Hydrargyri Iodidi, B. and U.S.P. 
SoLution oF JopIDE oF ARSENIC AND Mercury. Downovan’s 
Sotution.' Iodide of arsenium, AsI,, and red iodide of mercury, 
Hel,, of each 45 grains (1 per cent. of each by weight), water uP 
to 10 fl. oz., B.P. Iodide of arsenic, 1; red iodide of mercury, 1; 
water up to 100, U.S.P. 

Cuaracrers.—A pale yellow liquid, with a metallic taste. 

INcoMPATIBLES.—Solutions of opium or morphine. 

Dose.—5 to 80 minims (0°3-1°8 c.c.). 

Uses.—In skin diseases, syphilis, rheumatism, and nocturnal 
pains. 


ANTIMONY. Sb; 122. 


Antimony forms two classes of salts, antimonious and anti- 
monic. In the former it 1s tri- and in the latter pent-atomic. 

GENERAL Sovurces.—It is chiefly found native in the form of 
the black antimonious sulphide, Sb,S,. 

GENERAL Reactions.—It is recognised by the orange-coloured 
precipitate which it gives with sulphuretted hydrogen in acid 
solutions. A characteristic reaction is the white precipitate 
which falls on throwing a strong solution of a salt of antimony, 
such as the chloride, into water, and the change of the white 
into an orange colour on the addition of sulphuretted hydrogen. 
A similar reaction occurs with salts of bismuth, but the white 
precipitate becomes black on the addition of sulphuretted 

ydrogen (p. 718). 
A solution of chloride of antimony gives with potash or soda 
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. It contained 1 in 109 in B.P. 1867. The original Donovan's Solution con- 
' | nearly 42 grains of each iodide in 10 fluid ounces. 
8a 
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a white precipitate which only dissolves in large excess, and 
with ammonia a white precipitate insoluble in excess. But if 
tartaric acid be present the precipitate dissolves in a slight ex- 
cess of potash or soda, and with ammonia only a slight precipitate 
is formed. 

GrnERAL Actions or ANtIMony.—Salts of antimony. probably 
combine with albumen, but in alkaline solutions they form no 
precipitate. They only form precipitates in acid solutions, and 
they consequently appear to exert an irritant action only on 
those parts of the animal body where they meet with an acid secre- 
tion, such as the orifices of the sweat-glands and of the stomach. 
When applied to the skin the chloride of antimony destroys 
the cuticle, and acts as a powerful escharotic, producing a deep 
slough and a slowly healing sore. 

The other preparations, however, instead of affecting the 
whole surface to which they are applied, produce inflammation 
in isolated spots, which, beginning with papules, proceeds to 
pustules resembling those of small-pox. A similar pustular irri- 
tation is sometimes noticed upon the fauces of persons who have 
been taking antimony for some time, or have been poisoned by 
it. When taken internally, small doses produce little more 
than a feeling of warmth in the stomach and slightly increased 
diaphoresis, but larger doses cause loss of appetite, nausea 
accompanied by enfeeblement of the circulation, and a feeling 
of great depression and weakness. Not only the secretion of 
sweat, but those of the mucous membranes, stomach, intestine, 
and respiratory passages, seem at the same time to be consider- 
ably increased. In still larger doses antimony produces vomit- 
ing, with great depression of the circulation, and relaxation both 
of the voluntary and involuntary muscles. In large and poison- 
ous doses if causes gastro-enteritis, with profuse diarrhea and 
extreme collapse. The pulse is small and quick, the surface 
cold, and covered with clammy perspiration. There is great 
weakness and severe cramps of the extremities, and the symp- 
toms somewhat resemble those of Asiatic cholera. Death may 
occur in this condition. It is sometimes preceded by delirium 
and convulsions, and tonic or clonic convulsive spasms. 

The treatment of antimonial poisoning consists in the ad- 
ministration of tannin, and in some readily accessible form. The 
most easily obtained is a strong infusion of tea, and the tannin 
is more readily extracted from this by the addition of a small 
quantity of bicarbonate of sodium. Infusions of oak bark or of 
cinchona may also be used if obtainable. Milk and mucilaginous 
drinks may also be used. A diffusible stimulant should be given 
to counteract the collapse. 

_ The mode in which tartar emetic causes vomiting has given 
rise to considerable dispute. It acts as an emetic even when in- 
jected into the veins, as well as when given by the stomach, and 
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it was found by Magendie that when the stomach of an animal 
was excised, and a pig’s bladder filled with liquid attached to the 
lower end of the csophagus, the injection of tartar emetic into 
the circulation caused movements of vomiting, and the contents 
of the bladder were expelled just as if the stomach had been in 
situ. This experiment seemed to prove not only that the act of 
vomiting was independent of the movements of the stomach 
itself, but also that tartar emetic caused vomiting by acting upon 
the vomiting centre, and not upon the stomach. The objection, 
however, has been raised that the action of the drug upon the 
vomiting centre is not direct, but reflex; and it has been urged 
that, although the stomach was removed, the antimony might 
still be carried by the circulation to the cesophagus and intes- 
tines, and by there causing irritation might produce reflex 
vomiting. This seems improbable, especially as the antimonial 
‘salts have a comparatively slight action on organs having, like 
the cesophagus and intestines, an alkaline reaction, instead of an 
acid one, as the stomach has. 

It is probable, then, that tartar emetic does produce vomit- 
ing by its direct action on the vomiting centre in the medulla 
oblongata, but this direct action is not the only way in which it 
stimulates the vomiting centre—it also produces a reflex action 
upon it through the stomach. For it has been found that even 
when tartar emetic 18 injected into the veins, it is eliminated by 
the mucous membrane of the stomach (p. 88 et seq.), and may thus 
act upon that organ in the same way as when introduced directly 
into it. If its emetic action be due in any great measure to irri- 
tation of the stomach, one would expect that a smaller dose 
would be found sufficient to produce vomiting, when introduced 
directly into the stomach, than when injected into the veins, for 
in the former case the whole of it will come in contact with the 
stomach and will do so at once; in the latter case only a fraction 
of the quantity injected into the veins will reach the stomach, 
and some time will be required before it accumulates in the 
gastric mucous membrane sufficiently to cause irritation. This 
is exactly what is found by experiment, and vomiting is produced 
more quickly, and by a smaller dose, when the drug is introduced 
into the stomach, than when injected into the veius, just as we 
should expect to be tha case if its emetic action were due in con- 
siderable measure to its action upon the stomach itself. This 
view is also supported by another experiment, for after the 
nervous channel by which impressions are conducted from the 
stomach to the vomiting centre is destroyed by section of the 
vagi, double the dose of the drug is required in order to produce 
vomiting. It may then be concluded that antimony acts chiefly 
as an emetic by irritating the stomach, and thus exciting the 
vomiting centre reflexly, but that it also acts directly on this 
centre when conveyed to it by the blood (p. 878). 
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When applied directly to the heart of a frog, it first increases, 
then slows, and finally arrests its pulsations in diastole. This 
action appears to be chiefly due to paralysis of the cardiac 
muscle itself, and possibly also to the effect upon motor ganglia. 

The effect of antimony upon the circulation appears to de- 
pend partly upon the direct action of the drug upon the heart 
and vessels, and partly on its reflex action upon them through 
the nerves of the stomach. In warm-blooded animals the pulse 
becomes quicker as the feeling of nausea increases, and, after the 
vomiting, again falls nearly to the normal. Its volume is at the 
same time diminished. After the nausea has ceased, the pulse 
again becomes quicker, and after this secondary acceleration has 
reached a greater or less height, according to the dose, it again 
sinks to the normal. 

As the primary acceleration during the stage of nausea 
ceases with vomiting, it is probably to be attributed to reflex 
irritation of the accelerating centres, or reflex depression of the 
vagus through the gastric nerves, whereas the cause of the 
secondary acceleration is more probably to be sought in dimin- 
ished power of the vagus nerve itself. The blood-pressure 
sinks constantly from the very beginning, and this sinking 1s 
probably due to diminished power of the cardiac pulsations. The 
temperature in the extremities appears to be diminished during 
the stage of nausea, owing to the smaller amount of blood going 
to them. As less blood reaches the surface in this condition, 
there is less opportunity afforded for its being cooled by contact 
with the atmosphere, and the temperature in the body gradually 
rises, even above the normal. When the spasm of the vessels in 
the extremities relaxes, they also become warmer than normal. 
As the effects pass off, the temperature sinks to the normal or 
below it. 

The respiration 1s first increased, and then diminished. 

Large doses of antimony affect the spinal cord both in cold- 
and warm-blooded animals. It appears to paralyse, after, 
perhaps, slightly exciting, both the sensory and motor tracts of 
the spinal cord, and as this paralysis appears in frogs while the 
heart still continues to beat, it must be due to the direct action 
of the drug upon the nervous system itself, and not to its in- 
direct action through the circulation. The motor and sensory 
nerves appear also to be paralysed. The muscles are weakened 
(p. 127). 

When given for a length of time, antimony seems to produce 
fatty degeneration of various organs. 

The action of antimony upon the skin in frogs is even more 
rapid than that of arsenic (p. 716), and differs from it in this re- 
spect, that the softening does not affect the cells of the columnar 
layer only, but extends to those of the intermediate layer (Fig. 
172). In consequence of this, the cuticle does not merely become 
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detached from the dermis and peel off in strips as in poisoning 
by arsenic, but the cells of the epidermis becoming detached 





Fig, 172.—Vertical section of epidermis from a frog poisoned by antimony. a, Columnar layer in 
which large cavities are formed. 0, Columnar cells in which the reduced protuplasm is wn 
into processea ¢, Spaces in the intermediate layer. d, Light lines between cells indicating a 
softening and separation of cells. (After Nunn.) 


from each other, the cuticle becomes converted into a soft jelly- 
like mass which can be scraped or brushed off. 

Tartar emetic appears to be eliminated by the mucus of the 
stomach and alimentary canal, by the bile, and by the kidneys. 
Its action upon the renal secretion is somewhat uncertain. It 
appears to increase urea, uric acid, and pigment, and to diminish 
the water and the chloride of sodium, probably by increasing the 
perspiration. 

Usts.—The local uses of antimony will be considered under 
the special preparations. 

When antimony is given internally for its action on the sys- 
tem generally, tartar emetic is the preparation usually employed, 
but the other preparations of antimony have a similar action 
when given in appropriate doses. It can be used for its emetic 
action, nauseant and depressant action, or diaphoretic action. 
As an emetic if has been employed in cases of croup, in order 
to cause expulsion of the false membrane; but for this purpose 
other emetics, such as ipecacuanha, alum, or sulphate of zine, 
“re now more generally employed, as they do not cause so much 
depression. It has also been used with considerable success to 
cut short an attack of intermittent fever, either alone or com- 
bined with a purgative. Indeed, in cases where malarial poison- 
ing has been intense, quinine sometimes proves ineffectual unless 
preceded by the administration of an emetic and pyrgative. It 
has sometimes been injected into the veins to produce vomiting, 
in cases of obstruction of the a@sophagus, as, for example, by a 
piece of meat firmly lodged in it, and to cause expulsion of a 
biliary calculus lodged in the gall-duct, by the pressure from 
behind which the movements of vomiting produce, along with 
the relaxation of the muscular fibres of the gall-duct itself. 

When large doses are administered several times, what is 
termed tolerance of the drug sets in, and it no longer produces 
vomiting. It has been used in this way in pneumonia, but the 
plan is now rarely followed. How this tolerance is produced is 
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not at present understood. It is not improbable that it may be 
caused by the irritant action of the first few doses upon the: 
stomach arresting the secretion of the acid juice, and producing 
a condition similar to that which occurs in fever. In this con- 
dition subsequent doses of the tartar emetic, meeting with no 
acid, will have but a feeble action upon the stomach. 

In cases of obstinate constipation it has been used along 
with sulphate of magnesium. As a nauseant it has been given 
to relax the cervix uteri in labour; in acute inflammations, e.g. 
in acute orchitis, where the emetic is first given, and nausea 
is kept up by a continued administration of smaller doses; and 
also in pericarditis, pneumonia, pleurisy, peritonitis, meningitis, 
bronchitis, and hepatitis, as well as in acute rheumatism. As 
an expectorant it is used in bronchitis. The cases in which it 
is especially serviceable are those in which there is great conges- 
tion and much dyspnea, with little or no secretion, as shown by 
loud, sibilant rdles over the chest, the pulse being full, and the 
face flushed, with a tendency to lividity. It has also been given 
to check hemoptysis when there is much excitement of the 
circulation. As a sedative it is of use in nervous diseases, 
attended with much excitement, such as certain cases of insanity, 
delirium tremens, and puerperal convulsions. In the delirium 
of fever, it has been highly recommended by Dr. Graves, in 
combination with opium, as a means of producing slecp. Where 
the delirium is furious the tartar emetic must be given in full, 
and the opium in small doses; while if the delirium is milder 
and the sleeplessness great, the opium dose must be increased 
and that of the tartar emetic diminished. The same treatment 
may be adopted in the delirium and sleeplessness of delirium 
tremens. 

For its diaphoretic action, antimony has been used to arrest 
commencing inflammations, such as catarrh, and to check febrile 
conditions. For this purpose it is not unfrequently given as 
tartar emetic in doses of +; grain frequently repeated, or as 
James’s powder. In acute dropsy it appears to be occasionally 
aseful, especially as a diaphoretic, in combination with bitartrate 
of potassium and squills. 


PREPARATIONS CONTAINING ANTIMONY, 


B.?. 
Antimonii Oxidum. Antimonii et Potassii Tartras. 
Antimonium Wigrum Purificatum. - Oxidam. 
” Suiphuratam. Antimonii Sulphidum. 
Tartaratum. - Purificatum. 
Liquor Antimonii Chioridi. Sulphuratum. 


Pilula Hydrargyri Subchicridi Com- Pilole Antimonii Composits# (p. 523). 
posita (v. p. 522). 

Pulvis Antimonialis. Pulvis Antimonialis. 

Unguentum Antimonii Tartarati. Syrupus Scilla Compositas, 

Vinum Antimoniale. Vinum Antimonil. 


OHAP. XXVII.] METALS. 127 


U.S.P. Antimonii Sulphidum. Svu.rsipe or Antmony.— 
Native sulphide of antimony, Sb,8,; 340; purified from sili- 
ceous matter by fusion, and as nearly free from arsenic as 
possible. 

CHaractrers.—Steel-grey masses of a metallic lustre, and a 
striated crystalline fracture without taste or smell. 


U.S.P. PREPARATION. 
Antimonium Sulphidum Purificatum. 


This is the ore from which the other compounds are pre- 
pared. 
It seems to be inert, and is not used internally. 


Antimonium Nigrum Purificatum, B.P.; Antimonii Sul- 
phidum Purificatum, U.S.P. Buack Antimony, B.P.; Purirrep 
SuLpHipe or Antimony, U.S.P. §b,S,; 340. 

Cuaracters.—A greyish-black crystalline powder, without 
smell or taste. 


SoLusiiity.—It is insoluble in water or alcohol. 

ReactTions.—It dissolves almost entirely in boiling hydrochloric acid, 
evolving sulphuretted hydrogen, and the solution affords a white precipitate 
when poured into water. 

PREPARATION.— The crude sulphide, purified by fusion, is obtained in very 
fine powder by elutriation, then digested with ammonia to remove arsenic, 
washed and dried. 

Impunrities.—-Other sulphides and arsenic. 

Tests.—If one grain be dissolved in hydrochloric acid, and the solution, 
slightly diluted, be gently warmed with a piece of bright copper foil, the 
copper being washed, dried, and heated in a dry narrow test-tube. no crystal- 
line sublimate (of arsenious anhydride) should form on the upper cool part 
of the tube. 

PREPARATIONS. 
B.P. U.6.P. 
Antimonium Sulphuratam. Antimonium Sulphuratum. 
Liquor Antimonii Chloridi. 


Antimonium Sulphuratum, B. and U.S.P. SvuLpauratep 
ANTIMONY. 

B.P. Sulphide of antimony, Sb,S,; 886; with a small and 
variable amount of oxide of antimony, Sb,Q,. 

U.S.P. Chiefly antimonious sulphide, Sb,S,; 840; with a 
very small amount of antimonious oxide. 

Cuaracters.—B.P. An orange-red powder. U.8.P. A reddish- 
brown, amorphous powder, odourless and tasteless. 

So.uBruiry.—It is insoluble in water and in alcohol. 

Reactions.—B.P. It is readily dissolved by caustic soda, also by hydro- 
chloric acid with the evolution of sulphuretted hydrogen and the separation 
of sulphur. Sixty grains, moistened and warmed with successive portions of 
nitric acid until red fumes cease to be evolved, and then dried and heated to 
redness, ere a white residue weighing about 40 grains. 

U.8.P. When heated with twelve parta of hydrochloric acid, it is nearly all 
dissolved, with evolution of sulphuric acid. The residue, after having 
washed and dried, burns, on the application of a flame, with the characteristic 
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odour of sulphur, and should leave not more than a scanty ash. On dropping 
@ solution of sulphurated antimony in hydrochloric acid into water, a hits 

cipitate is produced, which, after washing and drying, should weigh not 
jess an 85 per cent. of the sulphide. The liquid filtered from this preci- 
pitate yields an orange-red precipitate with hydrosulphuric acid. 

Distilled water boiled with sulphurated antimony, filtered and acidulated 
with hydrochloric acid, should be rendered not more than slightly opalescent 
by test solution of chloride of barium (limit of sulphate). 

PREPARATION.— By boiling black antimony with caustic soda and sulphur, 
the sulphide is partly converted into oxide and partly unites with sodium, 
forming sulphantimonite and antimonite of sodium. 


Sulphide of Sulphantimonite Antimonious 
Antimony Soda of Sodium Oxide 
2Sb.8, + 6NaHO = 2Na,SbS, + 8b,0, + 3H,0, 
and 
Antimonions Antimonite 
Oxide Boda of Sodium 


Sb,0, + GNaHO = 2Na,SbO, + 3H,0. 


Owing to the presence of free sulphur, sulphantimoniate, and antimoniate 
of sodium are also formed. 


Sulphide of Sulphantimoniate Antimonic 
Antimony Soda of Sodium Oxide 


2Sb,8,+8,+6NaHO = 2Na,SbS, + 8b,0, + 3H,0, 
and 


Antimonic Antimoniate 
Oxide Soda of Sodium j 


8b,0, + 6NaHO = 2Na,SbO, + 3H,0. f 


The sulphides and oxides of antimony are soluble in the solutions of the 
salts of antimony just mentioned. The addition of sulphuric acid decomposes 
the salts, with the formation and precipitation of the oxides and sulphides. 
In order to ensure uniformity of the product the acid is added while the 
solution is hot. 

These antimony compounds are soluble in caustic soda, but when this 1s 
neutralised they are precipitated, the greater part of them being decomposed 
and the Sb,0, reconverted into Sb,S,. 


Sulphantimonite Sulphuric Sodinm Antimonious Suiphuretted 
of Soiam Acid Sulphate Salphide Hydrogen 
2Na,SbS, + 8H,SO, = 3Na,SO0, + Sb,8, + 8H,8. 
Antimonite Antimonious 
of Sodium Oxide Water 
2Na,SbO, + 3H,80, = 3Na,80, + 8b,0, + 8H,0. 
Sn! phantimoniate Antimonic 
of Sodium Sulphide 
2Na,SbS, + 3H,SO, = 3Na,80, + 8b,8S, + 38H,8. 
Antimoniate Antimonic 
of Sodium Oxide 


2Na,SbO, + 3H,SO, = 3NaSO, + Sb,0, + 8H,0. 
Dosze.—1 to 5 grains. 


PREPARATIONS. 
BP. DOSE. 
Pilula Hydrargyri Subchloridi Composita (Plummer's pill) 5-10 
(BDO se: eso ceeed eeueveenuats L part in b....cescccssccssssccseesecenes gr. 


U.8.P. 
Pilule Antimonii Composite# (Plummer’s pill) (p. 623)....1 part in 4.....1 or 2 pills. 


_ The oxide it contains is probably the active part, ard as this 
is variable the action is rather uncertain. 
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Liquor Antimonii Chloridi, B.P. So.iurton or CHLORIDE 
or ANTIMONY. 


Cuaracters.—A heavy liquid, usually of a yellowish-red 
colour. 


Reactions.—A little of it dropped into water gives a white precipitate, 
and the filtered solution lets fall a copious deposit on the addition of nitrate 
of silver. If the white precipitate formed by water be treated with sulphur- 
etted hydrogen it becomes orange-coloured. The specific gravity of the 
solution is 1:47. One fluid drachm of it mixed with a solution of a quarter 
of an ounce of tartaric acid in four fluid ounces of water, forms a clear solu- 
tion, which, if treated with sulphuretted hydrogen, gives an orange precipi- 
tate, weighing, when washed and dried at 212° F., at least 22 grains. 

PREPARATION.—By boiling black antimony with hydrochloric acid, 8b,8, 
+ 6HCl = 2SbC), + 8,8. 


PREPARATION IN WHICH SOLUTION oF CHLORIDE oF ANTIMONY I8 USED. 
Antimonii Oxidum. 


Usrs.—Is a powerful caustic—sometimes applied to cancers 
and to poisoned wounds. 


Antimonii Oxidum, B. and U.S.P. Oxipe or ANTIMONY. 
Sb,0,; 288. 

CuHaracTers.—A greyish-white powder, fusible at a low red- 
heat. 


Seema ae is insoluble in water, but readily dissolved by hydrochloric 
acid. 

Rractions.—The solution, dropped into distilled water, gives a white 
deposit, at once changed to orange by sulphuretted hydrogen. It dissolves 
entirely when boiled with an excess of the acid tartrate of potassium. 

PREPARATION.—By pouring solution of chloride of antimony into water 
and treating the precipitate of oxychloride with sodium carbonate, 


Chloride of Oxychloride of Hydrochloric 
Antimony Antimony Acid 
128bC], + 15H,O = 2SbCI,, 58b,0, + 30HCL 
oe of Carbonate Oxide of Sodium 
ntimony of Sodinm Antimony Chloride 


2SbCI,,68b,0, + 8Na,CO, = 68b,0, + 6NaCl + 3CO,. 
Dosz.—1 to 4 grains. 


PREPARATIONS. 
BR. AND U.8.P. DOSE. 
Antimonialis. Antimonial powder or James’s powder (one 
part of oxide of antimony with two of phosphate of calcium)......... 3-10 grs. 


Uses —Oxide of antimony may be used for the same purposes 
as tartar emetic, but it is not soluble in water, and it depends 
very much on the state of the stomach how much of it will be 
dissolved. It is therefore less certain in its action than tartar 
emetic and the latter is consequently to be preferred. In conse- 
quence of its insolubility it is said to be slower and milder than 
tartar emetic, but this advantage is more than counterbalanced 
by its uncertainty. 

James’s powder is given as an antipyreti¢ in fever and rheu- 
matism. It is also given in chronic skin-diseases along with 
mercury. 


780 INORGANIC MATERIA MEDICA. {sxor. M1. 


Antimonium Tartaratum, B.P.; Antimonii et Potassii. 
Tartras, U.S.P. Tarraratep Antony, Tartar Emetio, B.P. ;. 
TARTRATE OF ANTIMONY AND Potassium, U.S.P. 

KSbC,H,0,.H,O, B.P.; 2KSbOC,H,.O,.H,O; 664, U.8.P.— 
A tartrate of potassium and antimony. 

Cuaracters.—In colourless transparent crystals exhibiting 
triangular facets. 


SoLuBILITY.—It is soluble in water, and less so in proof spirit. 

Reactrons.—It decrepitates and blackens upon the application of heat 
(tartrate). Its solution in water gives with hydrochloric acid a white pre- 
cipitate, soluble in excess, and which is not formed if tartaric acid be pre- 
viously added. 

PREPARATION.—By boiling acid tartrate of potassium and oxide of anti- 
mony together, 2KHC,H,O, + 8b,0, = 2K(SbO)C,H,0, + H,0. 

Dose.—As 2 diaphoretic J, to éth of a grain; as an emetic, 
1 to 2 grains. Of the wine as a diaphoretic, 10 to 40 min.; as. 
an emetic for children, 4 to 1 fl. dr. repeated frequently. 


PREPARATIONS. 
B.?P. STRENGTH. DOBE. 


Unguentum Antimonil Tartarati...1 part in 5................ssse0s 
(with simple ointment.) 
aaa eater ey 2 gr. in 1 fi. oz. of sherry...6 min.-1 fl. dr. 


U.8.P. STRENGTH. 


DOSE. 
Syrupus Scille Compositus ................ 5 min.~1 fi. dr. 
4 parts in 60 of water and 


Vinus Antimonii. Wine of Antimony ght white wine up to 

Use.—This preparation of antimony is readily soluble, and 
as the proportion of the dose administered which actually takes 
effect is more constant than that of the other preparations of 
antimony, it has gradually displaced them. For its uses vide 
p. 725. 

Tartar emetic ointment has been used as a counter-irritant 
in cases of neuralgia, paralysis of children, enlarged joints, acute 
meningitis, laryngitis, acute bronchitis, whooping-cough, phthisis, 
asthma, angina pectoris, and subacute ovaritis. For many of 
these purposes the application of iodine preparations is now 
preferred. 


BISMUTH. Bi; 210. 


Bismuth forms three classes of compounds in which it is bi-, 
tri-, and quinqui-valent respectively. 
GeNERaL Sovrces.—It is found native in the metallic state. 

_ General Reactions.—It is distinguished by the white pre- 
cipitate which falls.on throwing a solution of the nitrate or 
chloride into water, and the blackening of this by sulphuretted 
hydrogen (vide p. 718). 
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Gewernat Preparation oy Satts oF BismvrTu. 


Salt Prepared from By | 


Subnitrate, B. and | Bismuth . 3 . | Dissolving in nitric acid, throwing 
U.8.P. thesolution into a large quantity 
of water, collecting and drying 

the precipitate. 

Carbonate, B.P.; Ditto . ‘ | Dissolving in nitric acid, evapo- 
Subcarbonate, | rating toa small bulk and adding 
U.8.P. to solution of ammonium car- 

bonate. 

Oxide, B.P. . . | Bubnitrate ‘ . | Boiling with solution of soda. 

Citrate, B.and U.8.P. Ditto e . | B.P. Dissolving in nitric acid, and 


adding freshly-made citrate of 
sodium. U.8.P. Boiling with 
citric acid and washing with a 
large quantity of water, when 
insoluble citrate is formed. 
Citrate of bismuth | Citrate of bismuth . | Mixing the citrate to a smooth 
and ammonium, B. paste with water and adding am- 
and U.S.P. monia until it is dissolved and 
the liquid is neutral or faintly 
alkaline ; filtering, evaporating, 


and drying. 
Solution of citrate of Ditto . |} Do., and diluting instead of eva- 
bismuth and am- porating. 


monium, B.P. 





GENERAL Action.—The soluble salts of bismuth, such as the 
citrate of bismuth and ammonium, when given in large doses 
have an action like that of antimony or arsenic and cause gas- 
tro-enteritis with fatty degeneration of the liver. Small doses of 
soluble preparations, or larger doses of sparingly soluble prepara- 
tions, have a sedative effect on the stomach lke that of minute 
doses of arsenic. The subnitrate is so sparingly soluble that its 
utility in gastric catarrh is probably due to its mechanical action, 
like charcoal (p. 542) or binoxide of manganese. 

Uses.—Subnitrate of bismuth is used under the name of 
Spanish or pear! white to whiten the complexion, and as a dust- 
ing powder, lotion, or ointment to chapped nipples and hands, 
abraded surfaces and chronic oozing from the skin, as eczema, 
in order to take up moisture and allay smarting and itching. 

It has also been employed externally as an application in 
scaly diseases, and in intertrigo in combination with starch and 
boric or salicylic acid. From its power of diminishing the 
irritability of mucous membranes it was applied by Ferrier, 
along with morphine in the form of a snuff,’ to arrest nasal 
catarrh, and has been used as an injection in ozena, leucorrhea, 
and gonorrhea, to diminish the irritability. In powder with mor- 
phine and starch it is a useful insufflation in laryngeal phthisis 
and other painful laryngeal affections. It is applied as a local 


~~? Bismath subnitrate 6 drachms ; hydrochlorate of morphine 2 grains ; powdered. 
acacia 2 drachms. 
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sedative to diminish the pain, nausea, or vomiting in irritable 
dyspepsia, and to lessen the irritability of the intestine in diar- 
rhosa and dysentery. It is very serviceable, either alone or com- 
bined with lime or alkalis in the gastro-intestinal catarrh caused 
by cold, which is commonly known as cold in the stomach, as 
well as in the same affection occurring in children at the period 
of dentition. 

It is useful in pyrosis, gastralgia, and vomiting, whether the 
vomiting be from ulcer of the stomach or other causes. It acts 
remarkably well in the indigestion and pain in the stomach 
caused by the use of alcohol. In such cases it is best given 
with a little magnesia, about ten grains of the subnitrate with 
an equal quantity of magnesia or its carbonate. 

The carbonate of bismuth is more soluble in the gastric juice 
than the subnitrate, and is supposed to be more powerful, and the 
same advantage, if advantage it be, is possessed by the citrate of 
bismuth and ammonium. My own experience leads me to prefer 
the less soluble subnitrate to either of the other preparations. 


B.P. Bismuthum. BiswcrH.—A crystalline metal. In its 
crude state it is impure. 
PREPARATION. 
Bismuthum Purificatum. 


B.P. Bismuthum Purificatum. Pvurirrep BisuutH. 
CaaracTers.—A crystalline metal of a greyish-white colour, 
with a distinct roseate tinge. Specific gravity 9°83. 

SoLuUBILITY AND ReactTions.—Dissolved in a mixture of equal volumes 
of nitric acid and distilled water, it forms a solution which by evaporation 
yields colourless crystals, that are decomposed on the addition of water, 
giving a white precipitate. 

PREPARATION.—By fusing with cyanide and carbonate of potassium, car- 
bonate of sodium and sulphur. 

Impuritres.—Arsenic, iron, copper, cadmium, lead, antimony. 

Test.—If the mother liquor from which the crystals have been separated 
be evaporated with hydrochloric acid until all the nitric acid is dissipated, a 
little of the product yelds no evidence of arsenium on being examined by 
the hydrogen test commonly known as Marsh’s Test; no blue coloration on 
adding water and excess of ammonia (no copper), and no precipitate on fil- 
tering and saturating the ammoniacal filtrate with nitric acid (no tin or 
cadmium) ; no white precipitate with diluted sulphuric acid (no lead) ; no red 
or black precipitate with sulphite of sodium (no selenium nor tellurium) ; no 
blue precipitate with ferrocyanide of potassium (no iron). 


PREPARATIONS coxTarsixa Bisuvra. 


BP. U.K.P. 
Bismuthi Carbonas. Bismuthi Carbonas. 
Pm Subnitras. Fr Citras. 
Liquor Bismuthi et Ammonii Ci- ‘ Subnitras. 


tratis., 
Trochisci Biemuthi. 


Bismuthi Subnitras, B. and U.S.P. SvsnrrraTe or Bis- 
— BiONO,.H,O; 806, U.8.P. 
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CHaracters.—A heavy white powder in minute crystalline 
scales, blackened by sulphuretted hydrogen. 

Sotusmity.—Insoluble in water, but soluble in nitric acid mixed with 
half its volume of distilled water. 

Reacrrons.—The solution in nitric acid when poured into water gives & 
white precipitate. It forms with sulphuric acid diluted with an equal bulk 
of water a solution which is blackened by sulphate of iron (nitrate). The 
nitric acid solution gives no precipitate with diluted sulphuric acid (no lead) 
nor with solution of nitrate of silver (no chloride). 

Impurities.— Lead, nitrates, chlorides. 


Dosr.—5 to 20 grains. 
PREPARATION. 
B.P. DOSE. 
Trochisci Bismuthi, 2 grs. in each lozenge ......... 1 to 6 lozenges. 


Bismuthi Carbonas, B.P.; Bismuthi Subcarbonas, U.S.P. 
CARBONATE OF Bismutu, B.P.; SuspcarBonaTE oF BismutH, U.S.P. 
2(Bi,CO,).H,O, B.P.; (BiO),CO,.H,O ; 580, U.S.P. 

CHaracters.—A white powder, blackened by sulphuretted 
hydrogen. 

SoLusBiutity.—It is insoluble in water, but soluble with effervescence in 
nitric acid. 

Rractions.—The solution gives the reactions of bismuth (pp. 713, 731). 

ImpuRIrTIFS.-— Nitrate. 

Trst. When added to sulphuric acid coloured with sulphate of indigo 
the colour of the latter is not discharged. 


Dose.—5 to 20 grains. 


Bismuthi Citras, B. and U.S.P.  Cirrare or Bismuuru. 
Bi€,H,0, ; 399. 

Craracrers.—A white amorphous powder, permanent in the 
air, odourless and tasteless. 

So.vniiity.—It is insoluble in water or alcohol, but soluble in water of 
ammonia. 

Dose.—2 to 5 grains. 

_ Uses.—Used to prepare the solution of bismuth and ammo- 

nium. 


PREPARATIONS. 
B.P. U.8.P. 
Liquor Bismuthi et Ammonii Bismuthi et Amn.onii Citras. 
Citratis. Liquor rs Citratis. 


B.P. Liquor Bismuthi et Ammonii Citratis. SoLvrTion or 
Crrrate oF BisMUTH AND AMMONIUM. 

Cuaracters.—A colourless solution with a saline and slightly 
metallic taste. Neutral or slightly alkaline to test-paper ; mixing 
with water without change. One fluid drachm contains 8 grains 
of oxide of bismuth. 


Reactions.—It gives the reactions of ammonia and bismuth, 


Dosr.—4 to 1 fluid drachm. 
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B. and U.S.P. Bismuthi et Ammonii Citras. Crrrats or 
BismvuTH AND AMMONIUM. 

Cuaracters.—Small, shining, pearly or translucent scales, 
becoming opaque on exposure to air, odourless, having a slightly 
acidulous and metallic taste, and a neutral or faintly alkaline 
reaction. 

ReEacTions.—The aqueous solution of the salt gives the reaction of bis- 
muth, of ammonia (p. 684) and of a citrate (p. 594). 

Dost.—2 to 4 grains. 

Usrs.—The solution of bismuth and ammonium, B.P., and the 
soluble salt, U.S.P., are more astringent and irritant in their 
action than the insoluble subnitrate, oxide, or carbonate. They 
may be used as astringents, but are inferior to the insoluble 
preparations as a means of allaying irritation. 
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CHAPTER XXVIII. 


; METALS—(continued). 


Class VIII 
Grovp I. 


Tron—Nickel—Cobalt— Manganese. 


FERRUM; IRON. Fe; 55'9. 


Metauuio iron in the form of fine, bright, and non-elastic 
wire. 

Iron forms ferrous salts in which it is bivalent, e.g. FeCl, or 
FeSO,, and ferric, in which it 1s either trivalent or quadrivalent. 
Ferric chloride may be regarded as FeCl, or as Fe,Cl,, in which 
each of two atoms of quadrivalent iron have one affinity satu- 
rated by union with each other, and the other three by chlorine, 
Cl,=Fe—Fe=(C),. 

GENERAL Sources.—It is found native in the metallic state, 
and also as oxide, sulphide, chloride, carbonate, phosphate, sul- 
phate, and arseniate. It is obtained from its ores by smelting 
with coke and clay or limestone. 

GENERAL Reactions.—These are shown in the accompanying 
tuble. The reactions most generally mentioned in the pharma- 
copeeias are those with ferrocyanide and ferricyanide of potassium. 
It is to be remembered that a preparation of iron containing it 
in both the ferrous and ferric condition, or which, by its decom- 
position, yields iron in these two states, gives a precipitate with 
both of these reagents. The arseniate of iron, B.P., phosphate 
ie iron, and the citrate of iron and quinine are examples of 
this. 
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GENERAL Reactions or Inon Sats. 


REAGENT FerRRvovs SALTS Frernic Sats 





Hydrogen sulphide . | No precipitate . | White precipitate of sulphur (the 
ferric are reduced to ferrous). 
Ammonium sulphide | Black precipitate . | Black precipitate. 
Caustic alkalis and | Nearly white precipi- | Foxy-red precipitates of ferric 
ammonia tates of ferrous hy- | hydrate. 
drate rapidly be- 
coming green and 
then brown 
Carbonates of ditto . | Whitish precipitate | Foxy-red precipitates. Carbonic 
of ferrous carbonate ; acid escapes. 
which changes like 





the hydrate 
Potassium ferro- Nearly white precipi- | Deep blue precipitate (Prussian 
cyanide tate becoming blue | blue).' 


on exposure 


Potassium ferri- Deep blue precipitate | No precipitate. Dark colorgtion. 





cyanide 
Tincture of galls. | Intense black. 


GENERAL ImpurITies.—Zinc, copper, and fixed alkalis may be present in 
its salts. Ferrous salts may be present as 1mpurities in ferric and vice verad. 

Trsts.—The test used for the chloride in the U.S.P. 1s as follows :—If the 
iron be completely precipitated from a solution of the salt by an excess of 
water of ammonia the filtrate should not yield either a white precipitate 
(absence of zinc) or a dark-coloured precipitate with hydrosulphune acid 
(absence of copper), nor should it leave a fixed residue on evaporation and 
gentle ignition. 

The absence of ferrous salts as impurities in ferric is ascertained by the 
solution giving no precipitate with ferricyanide of potarsium. 

The absence of ferric salts as an impurity in ferrous is ascertained by the 
precipitate with ferrocyanide of potassium not being blue at first, but nearly 
white, and only becoming blue on exposure. 


GENERAL PRepanaTION or Sauts or Inox. 


Tt ene area SRE Rar PSST SSSSS A SY TEATS A ASOPSISNTE UN PY Nes nr en bP RR SIE i iar OS aeRO 








| Prepare] from | By 
ge Sulphate . Lron ‘ : , _Dissolving i in sulphuric acid. 
41 
Dried Sulphate (p.; Ferrous sulphate ., Heating to drive off water of 
741 | crystallisation. 
Granulated Sulphate,; Ditto . - .» Pouring an aqueous solution into | 
B.P., Precipitated, ' spirit. 
U.8.P. (p. 741) | 
Carbonate (Baccha- Ditto . ‘ ; | Decomposing (by ammonium car- 


rated) (p. 742) bonate, B.P.), (by sodinm bi-car- 


bonate, U.S.P.), and mixing with 











: sugar. 
Do. (Mistara Ferri Ditto . ; Decomposing by potassium carbo- 
Com posita) (p. 742) | nate and mixing with myrth, &c. 








Aimar acres aaa NSSAe AER tS eee SSSA ATL CTSCOLIESL CECT SER SAOSIN? inet 





' With the tartrate of iron and ammonium (U.S.P.) no colour or ipitate is 
produced unless the solution is acidulated with hvdepel lees acid. mre 
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Generat Pazraration or Satts or Inon—continued. 


Ferrio Sulphate, B.P. 
(p. 74 


2) 
Ferric Tersulphate, 
U.8.P. (p. 742) 
Ferric ubsulphate, 
U.S.P. (p. 743) 
Ferrio Oxide (p. 743) 


Ferric Oxide (Hy- 
drated, U.S.P.) (p. 
748) 

Ferric Oxide (Hy- 
drated, B.P.) (p. 744) 


Reduced Iron (p. 744) 


Ferric Chloride (p. 
745) 


Ferrio Nitrate (p. 747) 


Ferric Oxychloride 


(Dialysed Iron) B.P. | 


(p. 746) 


Ferric Acetate (Solu- 
tion of), B. and 
U.8.P. (p. 744) 


Ferric Citrate, U.8.P. 
(p. 748) 


Tartrate of iron and 
data U.8.P. 
rramTartaratam, 
CRP) (p. 747) 

Tartrate of iron and 

ammonium, U.8.P. 
. 747) 

Citrate of iron and 
ammonium, B. and 
U.8.P. (p. 748) 

Citrate of iron and 

uinine, B. and 
u. 8.P. (p. 749) 
Citrate of iron and 
strychnine, U.S.P. 
(p. 749 ) 

Sulphate of iron and 
ammonium, U.8.P. 


(p. 749 


Prepared from 


Ferrous sulphate 


Ferric sulphate ‘ 


Ditto . . 
Ditto. : 


Ferric oxide . 


Iron e e 


Iron wel 


Ferric chloride 


Ferric sulphate 


Ditto (Tersulphate) 


Persulphate . : 


Ditto a e se 
Ditto a e s 


Ditto and sulphate 
of quinine 


Ferrio sr poe and 
strychnin 


Ferric sulphate and 
ammonium sul. 
phate 


By 


Adding sulphuric acid and oxidis- 

ing by heating with nitric acid. 
(6FeSO, + 8H,SO, + 2HNO, = 
3¥e,(S0,), + 4H,0 + N,0,. ‘) 

Ditto, using too little sulphuric 
acid to form tersulphate. 

Mixing with magnesia and water, 
U.8.P. 

Mixing with water and solution 
of soda, B.P. 

By precipitating with ammonia, 
washingand making into a paste 
with water, U.S.P. 

Pouring the diluted solution into 
solution of soda, B.P.; and dry- 
ing below 212°. 

Passing hydrogen over it while 
heated (Fe,0, + 6H = Fe, + 3H,0). 

Dissolving in hydrochloric acid 
and oxidising by nitric acid. 

(3Fe, + 1ZHC! = 6FeCl, + 12H 
6FeCl, + 6HCi + 2HNO, = 
8Fe,Cl, + 4H.,0 + N,0O,,) 

Dissolving in nitrio acid (Fe, + 
SHNO, = Fe,(NO,), + 4H,O + 
N,0,). 

Precipitating ferric oxide by am- 
monia, dissolving it in solation 
of perchloride, and dialysing the 
solution until it is tasteless. 

Precipitating ferric oxide by am- 
monia, washing, and dissolving 
in glacial acetic acid, and dilut- 
ing to the necessary strength. 

Precipitating oxide by ammonia, 
washing and dissolving in citric 
acid. This forms the Liquor 
Ferri Citratis, U.S.P. Ferri Ci- 
tras is prepared by evaporation 
of the Liquor under 60° C. 

Precipitating ferric oxide by am- 
monia, washing and mixing with 
acid tartrate of potassium. 


Ditto, using tartaric acid and tar- 
trate of ammonium in place of 
acid tartrate of potassium. 

Ditto, using citric acid and am- 
monia. 


Precipitating ferric oxide and 
quinine by ammonia and dis- 
solving it in citric acid. 

Precipitating ferric oxide by am- 
monia and dissolving it along 
with strychnine in citric acid. 

Heating them together. 
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General PREPARATION OF Sars or Inon—continued. 





By 






Ferrous Lactate, | Iron. . ; . | Dissolving in lactid acid. 


U.S.P. (p. 750) 
Ferrous Oxalate, | Ferrous sulphate . | Precipitating a solution with ox- 
U.S.P. (p. 750) ' lic acid (ferrous oxalate is very 
| slightly soluble). 
Ferrous Iodide, B.P. | Iron. . : . Heating with iodine and water 
(Syrap of) (p. 750) | (the completion of the process 


is recognised by the brown colour 
| of the iodine disappearing and 
| the froth becoming white) and 
{ then adding syrup. 
Ferrous Iodide (Pill | Ditto . .  .! Sameas syrup, but mixing with 
of), B.P. (p. 750) ' gugar and powdered liquorice 
, root instead of with syrup. 


Ferrous Bromide | Ditto. . . | Same as syrup of iodide, using 





j 

(Syrup of} U.8.P. bromine instead of iodine. | 
(p. 751) | 
Arseniate of Iron, |! Ferrous sulphate, or- | Mixing a solution of arseniate and | 
B.P. (p. 751) seniate of sodium, : acetate of sodium with one of 
and acetate of so-  ferroussulphate. Hf arsematec® ; 

dium sodium alone were used, free sul. | 


phuric acid would be formed, , 
which would react on the arsen- ; 

iate. 3FeSO, + 2Na,HAsO, = 
Fe,As,0, + 2Na,SO, + H,SO, 
Toavoid thisacetate of sodium is 
added. The sulphuric acid com- 
bines with the sodium and seta free 
acetic acid, which has no action 
on the arseniate of iron. 3FuSO, 

4 2Na,HAsO, + 2NaC,H,O, = 
Fo,As,0, + 3Na,SO, + 2HC,H,0,. 
Phosphate of Iron, ; Ferrous sulphate, The same process as in the pre- 
B. and U.8.P. (p.{ phosphate of s0- | paration ofarseniate. The reac- 
751) dium, and acetate! tions are similar. 8FeSO, + 
of sodium 2Na,HPO, + 2NaC,H,0, = Fe, 

P.O, + 8Na,80, + 2HC,H,O,. 
Pyrophosphate of | Citrate of iron. - | Decomposing solution by solution 
Iron, U.B.P. (p. 752) of sodium pyrophosphate. 

Hypophosphite of | Ferrous sulphate .° Decomposing by hypophosphite 
Iron, U.8.P. (p. 752) of calcium when ferrous hypo- 
phosphite is procipitated, "Pat 

; on evaporation becomes ferric. 
Valerianate of Iron, | Ferric sulphate Decomposing by valerianate of 

U.S.P. (p. 752) : godium. 


en 
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GeneraL Action or Inox Satts.—Iron differs from most of the 
other heavy metals in forming a normal constituent of the animal 
body, so that it may be regarded as a food as well as a medicine. 
It forms an important constituent of the hemoglobin in the blood. 
This acts as the oxygen-carrier to the tissues, and, therefore, the 
tissne-oxidation and the functional activity of the organs depend 
more or less upon the amount of iron present in the body. Ac- 
cording to Preyer, in a healthy woman the minimum amount of 
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iron in 100 grammes of blood is -048 gramme, of hemoglobin 
11°57 grammes; the maximum, 057 gramme and 18°69 grammes 
of iron and hmmoglobin respectively. In a healthy man, in 100 
grammes the proportion is ‘0508 gramme of iron (minimum), 068 
(maximum), 12-09 grammes hemoglobin (minimum), and 15-07 
grammes (maximum).' Both per- and proto-salts of iron form 
compounds with albumen, but they differ in their properties. The 
ferrous salts give a yellow colour with albuminous solutions, but 
do not precipitate them, the albuminous compound being, ap- 
parently, usually soluble. Diluted ferric salts, on the contrary, 
precipitate albumen slowly, and concentrated solutions precipitate 
it rapidly. The precipitate is soluble in dilute acids and in gastric 
juice. 

When applied to the skin neither ferrous nor ferric salts have 
any action, as they do not dissolve the epidermis nor pass through 
it in any appreciable quantity. When applied to a denuded 
surface, or to a mucous membrane they combine with albumen. 
The ferrous salts have but a slight astringent action, whereas the 
ferric salts coagulate the albumen on the surface and also blood. 
They are thus powerful astringents and styptics. In the mouth 
they all have an inky taste, and as they are liable to form black 
sulphides with sulphuretted hydrogen, which is not unfrequently 
present in the breath, they are apt to discolour the teeth or tongue. 
In the stomach they have an astringent and irritant action, that 
of the ferric being more powerful than that of the ferrous salts. 
In the intestine they have a somewhat similar action; meeting 
here, as they often do, with sulphuretted hydrogen they become 
converted, in great part, into sulphides, and, passing out in the 
stools, give to them an inky black colour which sometimes alarms 
patients. In small doses they usually have an astringent action, 
and tend to cause constipation. Larger doses, on the other hand, 
scem to stimulate peristalsis, and increase the number of stools, 
and sometimes even small doses will cause diarrha@a in some 
individuals. After absorption into the blood they are found to 
increase, not only the number of the blood-corpuscles, but the 
percentage of hemoglobin contained in them, and may also cause 
a little free iron to be present in the serum. By thus increasing 
oxidation in the tissues they increase the functional activity of 
the various organs. The effect of ferrous and ferric salts added 
to the blood is very different, ferric salts producing a firm cougu- 
lum, whereas the ferrous salts tend rather to diminish the coagu- 
lability of the blood. 

Iron has an action on the nervous system which varies ac- 
cording to the dose and mode of administration. When injected 
subcutaneously in frogs, iron salts cause slight excitement and 
then paralysis of the central nervous system. In the later stages 
of poisoning the irritability of the voluntary muscles is diminished, 


1 Preyer, Die Blutcrystalle. Jena, 1871. 
322 
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but the heart is not affected. In mammals they cause conges- 
tion of the stomach and intestine, and diarrheea. They produce 
paralysis both of sensation and motion. The blood-pressure 
falls. This is due to paralysis of the vaso-motor nerves, es- 
pecially of the intestine, resembling that produced by arsenic, 
antimony, emetin, and colchicin. 

Iron is eliminated to a considerable extent by the bile (p. 405),. 
by the mucous membrane of the intestine, and by the kidneys. 

Usss or Iron.—The ferrous salts are rarely employed for their 
local action. The ferric salts are used as styptics. The strong 
solution of perchloride may be employed to arrest bleeding from 
the cavity of a tooth after extraction, or to stop the oozing from a. 
wound where it is impossible to ligature all the bleeding points. 
When diluted it may be used as an injection to arrest hemorrhage 
from the nose, or may be injected into the cavity of the uterus 
to arrest bleeding from that organ. Mixed with laudanum it has 
been used as an injection in gonorrhea and gleet. Both ferrous 
and ferric salts are administered internally in order to produce 
the general action of iron in increasing the blood-corpuscles. 
They differ to some extent, however, the ferrous salts having a 
less astringent action on the intestines than the ferric. In cases 
where the mucous membrane of the alimentary canal is irritable 
this is advantageous, as in such instances the ferric salts might 
cause digestive disturbances and headache. In other instances, 
however, especially those where the tongue is pale and flabby, 
the more astringent preparations are to be preferred. The chief 
use of iron is as a hematinic, and the condition in which it is 
most beneficial is where we have anemia and chlorosis, whether 
these be due to loss of blood, imperfect nutrition, chronic dis- 
charges, scrofula, syphilis, malarial poisoning, amenorrhea or 
albuminuria, or be consequent upon acute febrile disease; but it 
is also serviceable in a number of disturbances of the nutritive and 
nervous systems. It has been recommended in large doses in cases 
of blood-poisoning, such as diphtheria and erysipelas, and in ner- 
vous diseases like chorea, epilepsy, giddiness, formication, twitch- 
ing of the fingers, and subjective sensations of light and heat or 
cold to which some patients are liable, especially about the climac- 
teric period. It is also used internally in order to diminish dis- 
charges from the mucous membranes of the intestines, as in 
chronic diarrhea and dysentery, and from the vagina in leucor- 
rhea. It acts as an astringent on the kidney, lessening the 
amount of blood in hematuria, and sometimes the amount of 
albumen in albuminuria. It is also a useful adjunct to diuretics 
in cardiac and renal dropsy (p. 338). 


_ B.P. Vinum Ferri.—This is prepared by macerating iron 
wire in sherry for a month. Some of it is converted into tartrate 
and dissolved by the bitartrate of potassium in the wine. 
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Dosz.—1 to 2 fi. dr. or more. 
Usr.—It is useful in anzemia both in children and adults, and 
may be given with cod-liver oul. 


B.P. Mistura Ferri Aromatica.—This is a curious prepara- 
tion containing tannate of iron in very small quantities. It is 
sometimes called Heberden’s ink. It is usually said that iron 
and tannin are incompatible, and so they are in so far that they 
produce ink, but this preparation is said to be a very useful one. 

Iron cannot be taken up in very large quantities, and its 
absorption is often prevented by the condition of the patient's 
stomach. This preparation has been put together evidently with 
the view of combining all the drugs which were likely to do good 
by themselves, and in total disregard of the chemical action which 
would take place among themselves. 

PREPARATION.—By macerating pale cinchona bark (1 oz.), calumba root 
(4-0z.), cloves (4-0z.), and fine iron wire ne -02.), IN peppermint water (12 0z.) 
for three days, agitating occasionally; then filtering and adding as much 
peppermint water to the filtrate as will make the product measure 124 fl. oz. ; 
to this add compound tincture of cardamoms (8 fi. oz.) and tincture of orange 
peel (} fl. oz.), and preserve the mixture in a well-stopped bottle. The pale 
cinchona bark contains tannin, which combines with the iron. Both it and 
calumba are gastric tonics, and the carminatives relieve flatulence. 


Dosz.—1 to 2 fl. oz. 


Ferri Sulphas, B. and U.S.P.  Svcupnare or Iron. 
FeSO,.7H,O; 277°9. 

Cuaracters.—In oblique rhombic prisms, of a pale greenish 
blue colour and styptic taste. 


SoLuBiLiry.—It is insoluble in rectified spirit, soluble in water. 
ReEactions.—The aqueous solution gives the reaction of a sulphate (p. 594) 
and of a ferrous salt (p. 736). 


Dosr.—1 to 5 grains. 


PREPARATIONS. 
B.FP. Tv. 8.P. 


Ferri Sulphas Exsiccata............ Ferri Sutphas Exsiooata. 
Pilula Aloes et Ferri (vide p. 522) 1 part in 7. 
Ferri Sulphas Exsiccata, B.P.; Ferri Sulphas Exsic- 
catus, U.S.P. Driep Sutruare or Iron. FeSO,.H;0; 169°9. 


Prepared by heating sulphate. It is less apt to oxidise, and is well fitted 
for pills. 


Dosz.—¥4 to 8 grains. 


PREPARATION. 
U.B.P. 


Pilale Aloes et Ferri (vide p. 523). 


Ferri Sulphas Granulata, B.P.; Ferri Sulphas Pracipi- 
tatus, U.S.P. Granunarep Sunpaate or Iron, B.P. Pare- 
-cIprraTeD SuLpHaTe oF Iron, U.8.P. FeSO,.7H,O; 277°9. 
CuaracTers aND Tests.—In small granular crystals of a pale 
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greenish-blue colour. In other respects it corresponds to the 
characters and tests for sulphate of iron. 

Dosr.—1 to 5 grains. 

Uses.—It is very astringent. It has been used externally 
as ointment or lotion to the skin in erysipelas, as a lotion in 
ophthalmia, and as a lotion or injection in prolapsus ani, and 
bleeding piles. It has also been used as an injection in gonor- 
rhoea and leucorrheea. 

Internally it is used in cases of anemia, especially where this 
is accompanied by a tendency to profuse sweating, passive 
hemorrhages, or mucous discharges, such as chronic catarrh or 
leucorrhea. Its astringent action on the stomach has been said 
to render it serviceable in gastrodynia and gastric ulcer. 


Ferri Carbonas Saccharata, B.P.; Saccharatus, U.S.P. 
SACCHARATED CARBONATE OF Inon, B.P.; SaccHaraTED FERROUS 
CarponaTeE, U.S.P. 

Carbonate of iron, FeO,CO, or FeCO,, mixed with peroxide 
of iron and sugar, the carbonate forming at least 37 per cent. of 
the mixture B.P., 15 per cent. U.8.P. 

Cuaracters.—Small coherent lumps, or powder, of a grey 
colour, with a sweet, very feeble chalybeate taste. 

SoLubiity.—It dissolves with effervescence (carbonate) in warm hydro- 
chloric acid diluted with half its volume of water. 

Reacrions.—The solution gives only traces of sulphate (p. 595) and 
exhibits the reactions of a ferrous salt. 

Dose.—5 to 20 grains. 


PREPARATIONS. 


B.P. DORE. 
Pilula Ferri Carbonatis (ride p. 522) ...... 1 part io 1}.........5-20 gre. 
U.8.P. 
Massa Ferri Carbomatis .......ccccssssssscccsssecscsssseceecccersscsceeses-BeO BTR. 
U.8.P. Massa Ferri Carbonatis. Mass or Cansoxare or Inox.— Sulphate of 
iron, 100 ; carbonate of sodium, 110 parts ; honey, 38 parts ; sugar, 25 parts ; 
syrup and water, q.s. 


Mistura Ferri Composita, B. and U.S.P. Comprounp 
Mrrcre or gon. Gauirrira’s Mrxtvure. 

Compostrion.—Sulphate of iron, 25 grs.; carbonate of potas- 
sium, 80 grs.; myrrh and refined sugar, of each 60 grs. ; spirit 
of nutmeg, 4 fi. drs.; rose water, 94 fl. oz., B.P. alia of 
iron, 6; myrrh, 18; sugar, 18; carbonate of potassium, 8; 
spirit of lavender, 50; rose water, 900, U.S.P. 

DosE.—1 to 2 fluid ounces. 

Uses.—Carbonate of iron in its various preparations is one 
of the most useful forms of iron for administration as a hema- 
tinic and emmenagogue. 


Liquor Ferri Persulphatis, B.P.; Tersulphatis, U.S.P. 
So.ution or Persutpoate or Inon, B.P.; or TERSULPHATE, 
U.S.P. Fe,(80,).; 899°8. 
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Cuarnacters.—A dense solution of a dark-red colour, inodorous 
a very astringent, miscible in all proportions with alcohol and 
water. 


Reacrions.— Diluted with ten volumes of water, it gives the reactions of 
® sulphate and of a ferric salt only. 


PREPARATIONS IN WHICH SOLUTION or PrersvuipHaTe or [RON IS USED. 


B.P. U.8.P. 
Ferri et Ammonii Citras. Ferri et Ammonii Citras. 
Ferri et Quininsw Citras. ge. “ Tartras. 
Ferri Peroxidum Hydratum, » =o Potassii 3 
Ferrum Tartaratum. » Oxidum Hydratum. 


ar a » cum Magnesia. 
Liquor Ferri Nitratis. 

” » Citratis. 
Uses.—Not used as a remedy, but to prepare peroxide, &c. 


U.S.P. Liquor Ferri Subsulphatis. Soxvution or Sus- 
SULPHATE OF Iron. SoLutTion oF Basic Ferric SvuLpnHate. 
(MonsEL’s SOLUTION.) 

Cuaracters. — Like the tersulphate; but on mixing two 
volumes of the solution with one of concentrated sulphuric acid 
a solid white mass separates on standing. 

Dosse.—8 to 10 minims (‘18--64 c.c.). 

Action.—Astringent, styptic, hematinic. Less irritating 
than the tersulphate. 

Uses.— Like the chloride. It is a useful astringent in relaxed 
sore-throat and tonsillitis. 


U.S.P. Ferri Oxidum Hydratum. Hypratep Oxipg or 
Tron. Fe,(HO),; 218°8. 

CHaracTeRs.—A soft, moist, pasty mass, of a reddish-brown 
colour. 

So.usrirry.—Dissolves readily in diluted hydrochloric acid. 

Reactions.—The solution gives the reaction of a ferric salt only. 

Dosr.—} to 4 ounce. 

Usz.—As an antidote for arsenic, it should be given in doses 
of a tablespoonful every five or ten minutes. It may be used in 
ansmia and amenorrhaa. 

PREPARATIONS. 


U.8.P. Emplastrum Ferri (hydrated oxide dried, with Canada turpentine, 
Burgundy pitch, and lead plaster). 
U.S.P. Trochisci Ferri (troches of iron). Iron lozenges, 5 grs. in each lozenge. 


U.S.P. Ferri Oxidum Hydratum cum Magnesia. Hy- 
DRATED Oxips oF Iron wire Maanesia.—Antidote to arsenious acid. 


PrEPARATION.— Mix the solution of tersulphate of iron 1,000 grs. (65°00 gm.) 
with twice its weight of water. Rub the magnesia, 150 grains (10°00 gm.) 
with water to a smooth and thin mixture; transfer this to a bottle capable of 
holding 82 fi. oz., or about 1 litre, and fill it up with water. When the pre- 
paration is wanted for use, mix the two liquids by adding the magnosia 
mixture gradually to the iron solution, and shake them together until a 
homogeneous mass results. : 

Norz.—The diluted solution of tersulphate of iron and the mixture of 
magnesia with water should always be kept on hand, ready for immediate use. 
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Usr.—As an antidote in poisoning by arsenic. 


B.P. Ferri Peroxidum Hydratum. Hyprarep Prroxipe 
or Iron. Fe,0,H,O or Fe,0,(HO),. 
Cuaracters.—A reddish-brown powder, destitute of taste and 
not magnetic. 
So.vuBiLiry.—It dissolves completely, though slowly, with the aid of heat, 
in hydrochloric acid, diluted with half its volume of water. 
Reactions.—The solution gives the reactions of a ferric salt only. 
Dost.—5 to 30 grains. 
B.P. Preparation. 
Zmplastrum Ferri. Inox Piasrer.—Hydrated peroxide of iron in fine 
powder, Burgundy pitch, and lead plaster (1 part in 11). 
Uses.—Not astringent. Given in powder or electuary chiefly 
in cases of tic and neuralgia. 
Iron plaster is often called ‘strengthening plaster.’ It forms 
a mechanical support to weak parts and keeps them warm. 
Used in pains or weakness across the loins in females, in rheu- 
matic pains, as lumbago, weak joints, &c. 


Ferrum Redactum, B. and U.S.P. Repvucep Inon.— 
Metallic iron, with a variable amount of magnetic oxide of iron. 

CHaracters.—A fine greyish-black powder, strongly attracted 
by the magnet, and exhibiting metallic streaks when rubbed with 
firm pressure in a mortar. 

So_vusmitry.—It dissolves in hydrochloric acid with the evolution of 
hydrogen. (Fe +2HCl = Fe Cl, + H,.) 

Reactions.—The solution gives a light blue precipitate with the yellow 
prussiate of potash. 

Impuriry.— Magnetic oxide. 

Test.— When ten grains are added to an aqueous solution of fifty grains 
of iodine and a grains of iodide of potassium (Fe+I,= Fel, which dis- 
solves in KI), and digested in a small flask at a gentle heat, the reduced 
iron is converted into iodide and dissolved, and not more than five grains 
should be left undissolved, which should be entirely soluble in hydrochloric 
acid (oxide). 

Dosze.—1 to 6 grains. 

Trochisci Ferri Redacti, B.P. Repucen Ison Lozenors, B.P.—Each 
lozenge contains one grain of reduced iron. 

Dosz.—1 to 6 lozenges. 

Uses.—This preparation is generally well borne even if the 
stomach be somewhat irritable. It has no astringent action. 
When dissolved by the gastric juice it evolves hydrogen, and if 
sulphur be present as an impurity eructations of sulphuretted 
hydrogen are produced. 


U.S.P. Liquor Ferri Acetatis. Sorvrion or AcEraTE 
or Iron.—An aqueous solution of ferric acetate [Fre (CoH Ose 
465°8|—containing 88 per cent. of the anhydrous salt. Sp. gr. 


1°160. 
PREPARATION. 
Tinctura Ferri Acetatis (Solution of Acetate 50, Aloohol 80, Acetic Ether 3). 


Tinew __ 12 enla én 4 &@ dle 
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B.P. Liquor Ferri Acetatis Fortior. Srrone Sotvrion 
oF ACETATE oF IRON. 

Craracters.—A deep-red fluid with a sour, styptic taste and 
acetous odour, miscible with water or rectified spirit in all pro- 
portions. Sp. gr. 1°127. 


Reactions.— Diluted with water it gives the reactions of a ferric salt. 
Dose.—1 to 8 minims. 


PREPARATIONS. 
B.P. DOSE. 
Ziquor Ferri Acetatis (strong solution 1, diluted with water to 4) 5 to 30 min. 
Tinctura Ferri Acetatis ( ,, ee a. oes »  B8pirit to 4) 5 to 30 min. 


Usz.—May be given along with acetate of potassium in 
dropsy. 


U.S.P. Mistura Ferri et Ammonii Acetatis. Mixture 
oF ACETATE OF IRoN and AMMONIUM (BasHamM’s MIxTURE) com- 
prises tincture of chloride of iron (2 parts), diluted acetic acid (8), 
solution of acetate of ammonium (20), elixir of orange (10), syrup 
(15), water (50). 

Dose.—4-1 fluid ounce. 

Ust.—As a hematinic generally, and in cases of renal disease 
especially. 


U.S.P. Ferri Chloridum. Cnoripe or Iron. Fe,Cl,. 
12H,O; 540-2. 

CraracTers.— Orange-yellow crystalline masses, very deliques- 
cent, odourless or having a faint odour of hydrochloric acid, a 
styptic taste, and an acid reaction. 

SoLuBiLity.—Freely and wholly soluble in water, alcohol, or ether. 

Reactions.—The dilute aqueous solution gives a brown-red precipitate 
with water of ammonia, a blue one with test solution of ferrocyanide of 
potassium, and a white one, insoluble in nitric acid, with test solution of 
nitrate of silver. 

Uses.—In the solid state it keeps indefinitely, whereas in 
solution it is apt to deposit ferric oxide leaving excess of acid in 
the solution which renders it irritating. When required it may 
be dissolved in water in the proportion of 14-6 drachms to the 
ounce of water. When semi-deliquesced it is an efficient styptic. 


Liquor Ferri Perchloridi Fortior, B.P. Liquor Ferri 
Chloridi, U.S.P. Srrona So.vution or PercHiorine or Inon, 
B.P. Soxvution or CHLoripE oF Iron, U.S.P. 

Cuaracters.—An orange-brown solution with a strong styptic 
taste, miscible with water and rectified spirit in all proportions. 


Reactioxs.—Diluted with water it gives the reactions of a chloride 
<p. 504) and of a ferric salt only. 


B.?. DOSE, 
Ziquer Ferri Perehioridi (with water)......1 volume in 4...10-80 min. 
re Ferri Perohloridt (with spirit)...1 volume in 4...10-80 min. 
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U.8.P. Tinctura l erri Chloridi. Tixcrune or Cuionmwg or Jnox. Dose, 10 
to 80 minims, 
PREPARATION. 
Mistura Ferri et Ammonii Acetatis, U.°.P. 


Uses.—The strong solution is one of the most powerful 
styptics we possess. It forms, almost immediately, a hard black 
coagulum with blood, and by blocking up the mouths of the 
vessels arrests further hemorrhage. Cotton wool steeped in this 
may be used to arrest the hmmorrhage from the cavity of a 
tooth after its extraction, and to stop the bleeding from leech- 
bites. It has been applied as a caustic in hospital gangrene, in 
bleeding from the uterus, and, diluted with three volumes of 
water, it may be injected into the uterine cavity, but is better 
applied by swabbing it over the interior of the uterus with a 
sponge. It has been injected into aneurisms, in order to pro- 
duce coagulation within them. There is, however, great danger 
that part of the clot may become detached and carried onwards, 
producing embolism, or that inflammation and ulceration may 
take place within the aneurismal sac itself. 

It has also been injected into varicose veins and nevi for a 
similar purpose, but in nevi on the face it may cause sloughing, 
and leave scars. It has been used as a spray for the purpose of 
arresting hemorrhage from the lungs. 

The liquor and tincture are perhaps more often employed 
than any other preparation of iron. They are astringent, 
generally causing constipation, but sometimes they irritate the 
intestine, increasing the number of stools. They are amongst 
the most efficient preparations of iron as hzematinics. They are 
contraindicated by a red irritable tongue, and succeed best 
when the tongue is pale, flabby, and marked with the teeth at 
the edges. 

I have found that when patients bear iron badly and com- 
plain of headache even after small doses, they can take with 
benefit a single drop of the tincture or solution of the perchloride 
in a full tumbler of water. In its great dilution the mixture 
somewhat resembles chalybeate waters, which often succeed 
much better than pharmaceutical preparations. The tincture 
has been given in erysipelas in very large doses, 20-80 minims, 
repeated every hour or two. 

The tincture is useful in purpura with extensive extravasations. 
In skin-diseases generally, such as eczema, lupus, seborrhea, and 
psoriasis, it is only useful when they are associated with anemia. 


B.P. Liquor Ferri Dialysatus. Sorvrion or D1atysep 
Tnon.—This solution of dialysed iron, so-called, is a solution of 
highly basic ferric oxychloride, or chloroxide of iron, from which 
most of the acidulous matter has been removed by dialysis. 

Cuanactens.—A clear dark reddish-brown liquid, free from 
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any marked ferruginous taste. Neutral to test-papers. Specific 
gravity about 1°407. 

ReEactions.—The solution gives no precipitate with ferrocyanide of potas- 
sium or with nitrate of silver, but after being heated with hydrochloric acid 
it yields with ferrocyanide of potassium a blue precipitate. 


Doss.—10 to 80 minims. 


Liquor Ferri Pernitratis, B.P.; Liquor Ferri Nitratis 
U.S.P. Sonurion or Pernrrrate or Izon, B.P.; Nrrrare or 
Tron, U.8.P. Fe,(NO,),; 483°8. 

Cuaracters.—A clear solution of a reddish-brown colour, 
slightly acid and astringent to the taste. 

REactions.— When to a little of it placed in a test-tube half its volume of 
pure sulphuric acid is added, and then a solution of sulphate of iron is poured 
on, the whole assumes a dark-brown colour (nitrate). vt gives the reactions 
of a ferric salt only. 

Dose.—10 to 40 minims. 

Usres.—It has been used as an astringent in the diarrhea 
of children, and, also as an astringent, to diminish discharges 
from mucous surfaces, also to arrest hemorrhage from internal 
organs. It can be given along with spirit of nitrous ether or 
nitrate of potassium in cases of anemia with albuminuria and 
dropsy. 


Ferrum Tartaratum, B.P.; Ferri et Potassii Tartras, 
U.S.P. Tartaratepd Iron, B.P.; Tartrrate or [Ron anv Poras- 
sium, U.S.P. 

CuHaracTeRs.—Thin, transparent scales of adeep garnet colour, 
slightly sweetish and astringent in taste. 

So.usBILity.—It is soluble in water and sparingly soluble in spirit. 

Rxactions.—The aqueous solution, when acidulated with hydrochloric 
acid, gives the reactions of a ferric salt only. When the salt is boiled 
with solution of soda, peroxide of iron separates, but no ammonia is evolved 
(not the ammonia-citrate), and the Eltered solution when slightly acidulated 
by acetic acid gives, as it cools, a crystalline deposit (potassium), 

Dosz.—65 to 10 grains. 

The double salts of iron with potassium, ammonium, quinine, 
&c., are usually called the scale preparations of iron from their 
appearance. These are less astringent than, and do not confine 
the bowels so much as, either the proto-sulphate or the per-salts. 
Another advantage is that they may be given along with alkaline 
carbonates without being precipitated. They are employed in 
cases where the other preparations cause headache, or derange 
the digestion, on account of the stomach being irritable. 


U.S.P. Ferri et Ammonii Tartras. Tanrrats or [non axp 
AMMONIUM. 

Cranacrers.— Transparent scales, varying in colour from 
garnet-red to yellowish-brown, only slightly deliquescent, without 
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odour, having a sweetish and slightly ferruginous taste and a 
neutral reaction. 

So_vsmiry.—It is readily soluble in water. 

Reactions.—It is not precipitated by ammonia, but gives 8 brown pre- 
cipitate of ferric oxide with potash and evolves the vapour of ammonia. Qn 

ding test solution of ferrocyanide of potassium to the salt, no blue colour 

or precipitate is produced unless the solution is acidulated with hydrochloric 
acid. 


Ferri et Ammonii Citras, B. and U.S.P. Crrrate or Inon 
AND AMMONIUM. 

Cuanacters.—In thin, transparent scales of a deep red colour, 
slightly sweetish and astringent in taste. It feebly reddens htmus 
paper. 

SoLusimrry.—It is soluble in water, but almost insoluble in rectified 
spirit. 
Reactions.—Heated with solution of potash it evolves ammonia and 
deposits peroxide of iron. The alkaline solution from which the iron has 
separated does not, when slightly supersaturated with acetic acid, give any 
crystalline deposit (distinction from and absence of tartrate). 


Dosse.—5 to 10 grains. 


PREPARATIONS. 
B.P. DOBE. 
Vinam Ferri Citratis. 8 grains in 1 fi. oz. of orange wine...1-4 fi. drs. 
U.8.P. 
Fern et Strychnine CURES sss cdvics atidndsawbaesanehucaseidicneueesietes 
Liquor Ferri et Quinings Citratis ...........cecsecsscsecscceevsercssoes 
Winom: F érri Citratis: dvegecessesaseesaccscceossewete cachiaserunistacacanes 1-2 fi. drs. 


U.S.P. Vinum Fern Citratis. (Citrate of 1ron and ammonium, 4; tincture of 
sweet orange-peel, 12; syrup, 36; stronger white wine, 44.) 


U.S.P. Liquor Ferri Citratis. An Agveocs So.vuTIon oF 
Ferric Citrate, Fe,(C,H,0,),; 489°8, containing about 35 per 
cent. of the anhydrous salt. 

CuaracTers.—A dark brown liquid, odourless, having a 
slightly ferruginous taste and acid reaction. 


Reactions.—It gives the reactions of a citrate (p. 594) anda bluish green 
precipitate with ferrocyanide of potassium, which 1s increased and rendered 
dark blue by the subsequent addition of hydrochloric acid. 


Dose.—Ten minims (0°6 c.c.), equal to 5 grains of the salt. 


U.S.P. Ferri Citras. Crrrare or Iron. Fe,(C,H,0,),.6H,0; 
597°8. 

Cuakacrers.—Transparent garnet-red scales, permanent in 
the air, odourless, having a very faint ferruginous taste and an 
acid reaction. 

_ Borvsmrry.—Slowly but completely soluble in cold water and readily so 
in boiling water; insoluble in aleohol. 

Reactions,— Vide supra. 

PaeranaTion. 
Ferri Quininsw Citras, 
Use.—Is pleasant. A solution of 240 grains in 1 fi. oz. of 


CHAP, XXVIII.] METALS. 749 


water keeps perfectly, and may be given in doses of 10 minims, 
equal to 5 grains, as a tonic. 


Ferri et Quininz Citras, B. and U.S.P. Crrrate or Iron 
AND QUININE. 

CuaracTers.—Thin scales of a greenish golden-yellow colour, 
somewhat deliquescent. 

So.usmity.—It is entirely soluble in cold water. 

Reactions.—The solution is very slightly acid, and is precipitated 
reddish-brown (iron) by solution of soda, white (quinine) by solution of 
ammonia, blue by the yellow (ferric) and red prussiates (ferrous) of potash, 


and greyish-black by tannic acid. The taste is bitter (quinine) as well as 
chalybeate. 


Dose.—5 to 10 grains. 


U.S.P. Liquor Ferri et Quinine Citratis. So1urion or 
CrrratE oF [Ron anpD Quinine. (Citrate of iron and ammonium, 
65; quinine, 12; citric acid, 28; alcohol, 30; distilled water 
up to 200.) 

Dose.—8 to 15 minims (4-1 c.c.). 


PREPARATION. 
U.B.P. 

Vinum Ferri Amarum. Brrrern Wrve or Inox. (Solution of citrate of iron 
and quinine, 8 ; tincture of sweet orange peel, 12 ; syrup, 36; stronger white wine, 
84.) Dose 1-2 fl. drs. (4-16 c.c.). 

U.S.P. Ferri et Strychninz Citras. Crrrare or [Ron anp 
STRYCHNINE. 

CuaRacTeRS.— Transparent garnet-red scales, deliquescent on 
exposure to air; odourless, having a bitter and slightly ferru- 
ginous taste and a slightly acid reaction. 

So.usrmiry.—Soluble in water. 

Reactions.—If one gm. of the salt be dissolved in 4 c.c. of water in a 
small test-tube, then 1 c.c. of solution of potassa added and the mixture 
shaken with 2 c.c. of chloroform, the residue left on evaporating the chloro- 
form will answer to the reaction of strychnine. (See ‘ Strychnina.’) 

Dosze.—8 to 5 grains (0°20—0°38 gm.). 

Uses.—As tonic and chalybeate to combine the uses of 
strychnine and iron. 


U.S.P. Ferri et Ammonii Sulphas. Svnpsatse or [non anp 
Ammonium. Ammonio-Ferric SULPHATE OR AMMONIO-FERRIO ALUM. 
Fe,(NH,,(SO,),.-24H,O ; 963°8. 

This is an ammonia iron-alum in which the place of the 
aluminium oxide is occupied by the ferric oxide. 

Cuaracrers.—Pale violet octahedral crystals efflorescent on 
exposure to air, odourless, having an acid styptic taste and a 
slightly acid reaction. 

Dose.—5 to 10 grains. 

Usrs.—It is more astringent than common alum, and has 
not the stimulating properties of other iron salts. It is useful in 
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Jeucorrhea. Internally it is sometimes very useful in lessening 
albumen in cases of intermittent albuminuria. 


U.S.P. FerriLactas. Lacrars or Iron. Fe(C,H,0,),.8H,0; 
287°9. 

CuaracTeRs.— Pale greenish-white, crystalline crusts or 
grains, permanent in the air; odourless, having a mild sweetish 
ferruginous taste and a slightly acid reaction. 

SoLusitiry.—Soluble in water. 

ReEactTions.— When heated on platinum foil the salt froths up, gives ont 
thick white acrid fumes, and chars, a brown-red residue being finally left. If 
the salt be boiled for fifteen minutes with nitric acid of the sp. gr. 1:200, 
white granular mucic acid will be deposited on cooling the liquid. 

PREPARATION. 

U.8.P. Syrupus Hypophosphitum cum Ferro. (Lactate of iron, 1; syrup of 
hypophosphites, 99.) 

Dosr.—12-20 grains per diem; of syrup, } to 1 fl. dr. 

Usse.—In chlorosis and anemia. 


U.S.P. Ferri Oxalas. Oxanatre or Iron. FeC,0,.H,0; 
161°9. 
Cuaracters.—A pale yellow, or lemon-yellow crystalline 
powder, permanent in the air, odourless and nearly tasteless. 
SoLvBILity.—It is very slightly soluble in cold or hot water, but soluble 
in cold concentrated hydrochloric acid and in hot diluted sulphuric acid. 


Dosre.—2 to 8 grains (0°18 to 0°20 gm.). 


B. and U.S.P. Syrupus Ferri Iodidi. Syrup or Iopipe or 
Inon. Fel,; 309°1.—It contains 4°3 grains of iodide of iron in 
1 fluid drachm. 

CraracTers.— Yellowish or greenish-yellow liquid with a sweet 
inky taste. 

Dose.—} to 1 fl. dr. 


B. and U.S.P. Pilula Ferri Iodidi (ride pp. 522, 523). Piuu 
or Ioprpe or Iron. Pill with sweet inky taste. 
Dose.—8 to 8 grains. 


Ae Ferri Iodidum Saccharatum. Saccnanatep loping 
or IRon. 

Cuaracters.—A yellowish-white or greyish powder very 
hygroscopic, odourless, having a sweetish ferruginous taste, and 
a slightly acid reaction. 

Dosz.—2 to 5 grains (0°18-0°33 gm.). 

Uses.—Iodide of iron is given when a combination of the 
effect of iodine on the lymphatic system is desired along with the 
hematinic action of iron. It is thus very useful in the form of the 
syrup in dispensary practice in large towns, where pale, anwmic, 
flabby, and scrofulous children abound, and come in large 
numbers to be treated. It is generally advantageous to combine 
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it with cod-liver oil, a few drops of the syrup being dropped into 
the oil and taken along with it. It has been given in phthisis in 
the same way, and has been found useful in rheumatic arthritis 
and syphilis. 


U.S.P. Syrupus Ferri Bromidi. Syrup or BromipeE or 
Iron.—A syrupy liquid containing 10 per cent. of ferrous bro- 
mide. FeBr,; 215°5. 

Dosz.—-} to 1 fluid drachm (1°9 to 8°75 c.c.). 

Use.—In nervous diseases accompanied by anemia. It is 
doubtful, however, whether it is not better to give the iron and 
bromine separately, as sufficient bromine cannot be given in this 


form. It may, however, be advantageously combined with other 
bromides. 


B.P. Ferri Arsenias. AnrseniaTE or Jron.—Arseniate of 
iron, Fe,As,O,, partially oxidised. 

Cuaracters.—A tasteless amorphous powder of a green 
colour. 

Sonunimity.—It is insoluble in water, but readily dissolved by hydro- 
chlorne acid. 

Reactions.—The solution in hydrochloric acid gives a copious light-blue 
precipitate with the yellow prussiate of potash (ferric), and a still more 
nbundant one of a deeper colour with the red prussiate of potash (ferrous). 
A small quantity boiled with an excess of caustic soda and filtered gives, 


when exactly neutralised by nitric acid, a brick-red precipitate on the 
addition of solution of nitrate of silver (arseniate). 


Dose.— 4, to $ grain. 
Usres.—Used when we wish to employ arsenic and iron 
together, as in skin-diseases in anemic subjects. 


Ferri Phosphas, B. and U.S.P. Puospuate or Iron.— 
Phosphate of iron, Fe,P,O,, partially oxidated. 
Cuaracters.—A slate-blue amorphous powder. 


SoLvuBILitTy.— It is insoluble in water, soluble in hydrochloric acid. 

Reactions.—The solution yields a precipitate with both the yellow (ferric) 
and red prussiates of potash, that afforded bv the latter being the more 
abundant (ferrous); and when treated with tartaric acid and an excess of 
aminonia, and subsequently with the solution of ammonio-sulphate of mag- 
nesium, lets fall a crystalline precipitate (phosphate). When the galt is 
digested in hydrochloric acid with a lamina of pure copper, a dark deposit 
does not form on the metal (distinction from and absence of arseniate). 


Dosz.—6 to 10 grains. 


PREPARATIONS CONTAINING PaHosrHatE oF Inox. 
B.?. 

Syruapus Perri Phosphatis (freshly-precipitated phosphate (p. 788) is 

dissolved in dilute phosphoric acid and sugar added) 1 gr. in 1 fi. dr. ...2 fi. dr. 

U.8.P. 

Syrupus Ferri, Quinina, et Strychnine Phosphatum. (Phosphate of iron, 188; 
deine: 188; strychnine, 4; phosphoric acid, 800; sugar, 6,000; di water 
up to 10,000.) This preparation resembles Easton's Syrup. 


DOSE. 
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Uses.—It is used in diabetes, in rickets, and in nervous de- 
pression. It is frequently given along with the phosphates of 
calcium, potassium, and sodium, as the preparation usually 
called Parrish’s Chemical Food, or with the phosphates of 
quinine and strychnine, as in Easton’s Syrup. 


U.S.P. Ferri Pyrophosphas. PyrropsospHats or [Ron. 

Cuaracrers.—Thin, apple-green, transparent scales, perma- 
nent in dry air when excluded from light, but turning dark on 
exposure to light. Odourless, having an acidulous, slightly saline 
taste, and a slightly acid reaction. 

SoLuBILITY.—Very soluble in water. 

Reactions.—When heated with solution of potassa in excess 8 brown-red 
precipitate is thrown down, and the filtrate, after being supersaturated with 
acetic acid, yields a white ipitate with test solution of nitrate of silver 
(difference from Phosphates: 


Dose.—2 to 5 gr. (0°18 to 0:38 gm.). 
Usres.—Has no disagreeable taste, and is very soluble, so that 
it can be given in any form. 


U.S.P. Ferri Hypophosphis. Hyrorpnospnite or Iron.— 
Fe,(H,PO,), ; 501°8. 

Cuaracters.—A white or greyish-white powder, permanent 
in the air, odourless and nearly tasteless. 


So_usiLitTy.—I¢t is only slightly soluble in water, more readily so in pre- 
sence of hypophosphorous acid, freely soluble in hydrochloric acid, or in 
solution of citrate of sodium, forming with the latter a green solution. 

ReEactTions.— When strongly heated in a dry test-tube, the salt evolves a 
spontaneously inflammable gas (phosphoretted hydrogen), and on ignition 
leaves behind ferric pyrophosphate. The salt is readily oxidised by nitric 
acid or other oxidising agents. It should be completely soluble in acetic 
acid (absence of ferric phosphate). This solution, when mixed with test- 
solution of oxalate of ammonium, should not afford a white precipitate 
soluble in hydrochloric acid (absence of calcium). 


Dosg.— 5 to 10 grains in pill, more generally given in syrup. 
Uses.—In nervous debility with anzemia, and also in phthisis. 


U.S.P. Ferri Valerianas. Vauertnate or Inon.—Fe, 
(C,H,0,) 9 717°8. 
_ Cuaracrers.—A dark tile-red amorphous powder, permanent 
in dry air, having a faint odour of valerianic acid, and a mildly 
styptic taste. 

So.usitity.—Insoluble in cold water, but readily soluble in alcohol. 

Reacrions.— Boiling water decomposes it, setting free the valerianic acid 
and leaving ferric hydrate. When slowly heated the salt parts with its acid 
without fusing, but when rapidly heated it fuses and gives off inflammable 
vapours having the odour of butyric acid. 

Dosz.—1 grain or more. 

Uszs.—In hysteria with anemia. 
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MANGANESE. Mn; 55. 


Manganesii Oxidum Nigrum, B.P.; Mangani Oxidum 
Nigrum, U.S.P. Buack Oxipz or Manoanese.—Native crude 
peroxide of manganese containing at least 66 of the pure oxide. 
MnO, ; 86, U.S.P. 

CuaracTErs.—A heavy black powder. 


So_vuBiniTy AND Reactions.—Dissolves almost entirely in hydrochloric 
acid with evolution of chlorine, and gives off oxygen when heated to redness. 


Usres.—Used for producing chlorine, and for making oxygen. 
It has been used instead of bismuth in pyrosis and irritable 
conditions of the stomach, with pain after eating; and instead 
of iron in debilitating diseases, anemia, syphilis, scurvy, and in 
skin-diseases. 


U.S.P. Mangani Sulphas. Svnirnmatre or ManGanese.— 
MnSO,.4H,0O ; 222. 

CHaracters.—Colourless or pale rose-coloured, transparent 
right rhombic prisms, odourless, having a slightly bitter and 
astringent taste, and a faintly acid reaction. 

So.uBitity. - Seluble in water. 

Reactions.- The aqueous solution of the salt yields, with sulphide of 
ammonium, a flesh-coloured precipitate completely soluble in moderately 
diluted acetic acid (absence of zinc); with test-solution of ferro-cyanide of 
potassium it affords a reddish-white precipitate, and a brown one with test- 
solution of ferricyanide of potassium. 

AcTION OF ManGaNEsE Sauts.—When injected into the blood, 
or subcutancously, manganese salts paralyse voluntary move- 
ment and reflex action, and stop the heart in diastole. The 
paralysis of reflex action is due to destruction of the transverse 
conduction of the spinal cord (p. 161), longitudinal conduction 
remaining intact until death (Kobert). Proto-sulphate produces 
purging in doses of 1 to 2 drms., and, in consequence of Gmelin’s 
experiments, has been thought to increase the secretion of bile. 

Uses.—Has been used in place of tron in anemia, but with- 
out good results. Possibly it may be serviceable in amenor- 
rhoa. 


Potassii Permanganas, B.P. and U.S.P.— Vide p. 614. 


Class VIII. 


Group II.—Goup, Puatrnun. 


AURUM; GOLD. Au; 1962. 


B.P. Gold, Fine. Goxp, rree rrom Metauuic Impurrrigs. 
Gold foil is used for stopping teeth and to make the test 
solution. . 
0 
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B.P. Solution of Chloride of Gold. 


PREPARATION.—By dissolving gold foil in a mixture of nitric and hydro- 
ehloric acids and diluting. 

U.S.P. Auri et Sodii Chloridum. Cuxtoripe or GoLp anD 
Sopiun. 

A mixture composed of equal parts of dry chloride of gold, 
AuCl, ; 802°4; and chloride of sodium, NaCl ; 58:4. 

CHaracTeRs.—An orange-yellow powder, slightly deliquescent 
in damp air, odourless, having a saline and metallic taste and a 
slightly acid reaction. 

SoLUBILITY.—The compound is very soluble in water; at least one half 
of it should be soluble in cold alcohol. 

Reactions.— When exposed to a red heat it is decomposed and metallic 
gold is separated. A fragment of the compound imparts an intense per- 
sistent colour to a non-luminous flame. 

PREPARATION. —By dissolving gold 1n nitro-hydrochloric acid and evaporat- 
ing to dryness, chloride of gold is obtained. This 1s dissolved in water, and 
mixed with its own weight of pure decrepitated common galt also dissolved 
in water. Theo mixed solution is then evaporated to dryness. 

Dosrt.—;; to } grain (-006--012 gm.), once or twice a day. 

Action.—Salts of gold cause rapid paralysis of the central 
nervous system in frogs, which appears to affect first the optic 
lobes and cerebellum, then the cord, and lastly the cerebral lobes 
(vide p. 183 et seg.). In mammals small doses appear to increase 
the appetite; larger ones cause symptoms of irritation in the 
stomach and intestines, viz. loss of appetite, diarrhcea, and 
emaciation, followed by paralysis of the limbs, a catarrhal condi- 
tion of the respiratory passages, and death by asphyxia. Large 
doses injected into the veins cause edema of the lungs, and 
rapid death, with convulsions, from asphyxia. In man they are 
said to increasc the secretions, and to produce salivation like 
mercury, but without stomatitis. They are eliminated in the 
urine. 

Uses.—Salts of gold have been supposed to act like those of 
mercury and silver. They have been given like mercurial salts 
in syphilis, scrofula, and cancer; and, like silver salts, have 
been used in myelitis. Gold has been supposed to act specifically 
on the genital organs, and has been used in chronic uterine in- 
flammation and irritation, and inflammation and neuralgia of 
the ovaries. 


PLATINUM. Pt; 197. 


B.P. Platinum Foil. 

A heavy whitish metal Sp. gr. 8:921. Withstands considerable 
heat. The foil is convenient for holding salts of organic acids 
which it is wished to char. 


B.P. Solution of Perchloride of Platinum. PtCl,; 889. 
_ PREPARATION.—By dissolving thin platinum foil in a mixture of nitric 
acid and hydrochloric acid and diluting. 
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Uses.—Used to distinguish potassium from sodium and to 
precipitate salts of ammonium, and of compound ammonias, 
e.g. organic alkaloids. 

Action.—Soluble salts of platinum are as poisonous as 
arsenic. In frogs they appear to paralyse the centres for volun- 
tary motion in the cerebral lobes, and irritate the motor centres 
between them and the cord, so that voluntary motion is dimi- 
nished, but reflex convulsions occur. The excitability of voluntary 
muscle is much lessened, that of the heart is not apparently 
altered. In mammals the most prominent symptom is paralysis 
of the peripheral ends of the vaso-motor nerves. In conse- 
quence of this, diarrhcea, blood in the motions, hyperemia of the 
abdominal viscera, and ecchymoses of the mucous membrane of 
the stomach and intestine and bladder occur. 


B.P. Platinum Black. 


PREPARATION.—Flatinum in astate of minute division, obtained by adding 
excess of carbonate of sodium and some sugar to solution of perchloride of 
platinum, and boiling until a black precipitate is formed, which is washed 


and dried. 

AcTIon.-——Platinum-black appears to have a greater power 
than even charcoal to condense gases, and especially oxygen, in 
its pores. By giving the oxygen off again it acts as an oxidising 
agent. 

Use.—To test amylic alcohol by oxidising it into valerianic 
acid. 


SECTION IV. 


ORGANIC MATERIA MEDICA, 


This Section contains Organic Compounds artificially prepared, 
and not merely extracted from Vegetable Substances containing 
them. Although tt ts small, tt contains some of the most mportant 
remedies we possess, and in the future will probably replace to a 
great extent, and perhaps entircly, the Vegetable Materia Medica. 


CHAPTER XXIX, 
CARBON COMPOUNDS—FATTY SERIES. 


Carson is a tetrad element. It is sometimes represented graphi- 


| 
cally thus: —-C—. It combines with four aus of a monad, or 


| <> » 
two of a dyad element, e.g. H—C—H or , or it combines 
i 


cS Ix 


with one atom of a triad and one ae a monad, H—C——N. It 


also unites with itself, and the complex molecules thus formed 
combine with other elements or radicals. Thus the number of 
its compounds is almost endless. 

These compounds are divided into two great series, according 
to the mode in which the atoms are linked. 

We have thus in Inorganic Chemistry two great series, the 
metalloids and metals, and in Organic Chemistry two great series, 
the fatty and the aromatic. 

Series of Carbon Compounds.—In the first, or fatty series, 
the carbon atoms are supposed to be linked so as to form an 
open chain, ¢.g.: 

| 


|| i. ae 
—C—~— C—C— or —C—C—C—. ke. 


Ea A I | \ee 
| 


In the second, or aromatic series, the carbon atoms are sup- 
posed to be linked so as to form a closed chain, 


| 
6% 
bb 
\o4 
| 
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Some of the simpler compounds of carbon have already been 
considered—carbonic acid, CO, (p. 583), hydrocyanic acid, HCN 
(p. 585), acetic acid, C,H,O, (p. 577). 

GeneraL Action.— It will be noticed that compounds of 
carbon with hydrogen alone, as in the hydrocarbons of the 
marsh-gas series ; with oxygen alone, as in carbonic acid, CQ, ; 
with sulphur alone, as in bisulphide of carbon, CS,; or with 
chlorine alone, as in tetrachloride of carbon, CCl,, all tend to 
paralyse the nervous system, and to destroy the functional 
activity of its various parts in a definite order. Thought fails 
first, next sensation, and next reflex action (p. 206). 

The compounds with hydrogen have a comparatively slight 
action on muscle, but those containing chlorine are more 
powerful muscular poisons, and destroy the contractility of mus- 
cular fibre, both voluntary and involuntary. 

Many compounds containing oxygen in addition to carbon 
and hydrogen have an anesthetic action, e.g. alcohol and ether; 
others, like acetic acid, have a strongly irritant action. Com- 
pounds of carbon with nitrogen, hydrogen, and oxygen may have 
a very complicated chemical constitution, and, as in the organic 
alkaloids, have physiological actions which are too varied and 
specialised to allow of their being classed at present under a 
general law. 


U.S.P. Carbonei Bisulphidum.—BisctLpHme or Carpon. 
CS, ; 76.—Bisulphide of carbon should be kept in well-stopped 
bottles, in a cool place, remote from lights or fire. 

Cuaracters.—A clear, colourless, highly refractive liquid, 
very diffusive, having a strong, characteristic odour, a sharp, 
aromatic taste, and a neutral reaction. 

So._vuBitity.—It is insoluble in water; soluble in alcohol, ether, chloro- 
form, and fixed or volatile oils. 

Reactions.— Specific gravity 1-272. It vaporises abundantly at ordinary 
temperatures, is highly inflammable, boils at 46° C. (114°8° F.), and, when 
ignited, burns with a blue flame, producing carbonic and sulphurous acids. 

It should not affect the colour of blue litmus-paper mowtened with water 
(absence of eg edi acid). A portion ev aioratal spontaneously in a glass 
vessel shonld leave no residue (sulphur). Test-solution of acetate of lead 
agitated with it should not be blackened (absence of hydrosulphuric acid). 


Action.— When inhaled it is a rapid, powerful, but transient 
angsthetic. 

Uses.—It can be used to produce local anesthesia by atomi- 
sation. It has been employed as a local irritant in enlarged 
lymphatic glands, neuralgia, and deafness accompanied by in- 
sufficiency of wax; and has been given as an internal antiseptic 
In eae fever, in the form of a mixture with water and pepper- 
mint oil. 





* Dujardin-Beaumetz, Bull. Gén. de Thérap., Aott, 1885, p. 97. 
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FATTY SERIES. 
HYDROCARBONS. 


The chemical nature of a carbon compound depends on the 
arrangement of its constituent atoms, but in its physical cha- 
racters on the number of the atoms. 

The physical character of a compound greatly influences its 
physiological action, a gaseous body being more easily absorbed 
and excreted than a liquid, and a liquid more easily than a solid. 
There will also be differences amongst the gascous, liquid, and 
solid bodies themselves, for if a liquid, for example, has a low 
boiling-point so as to volatilise readily at ordinary temperatures, 
it will more resemble a gas in its action, while a liquid which has 
a high boiling-point will act more like a solid. 

Thus in the group of hydrocarbons belonging to the paraffin 
series the lowest members are gaseous at ordinary temperatures, 
the highest members form solid wax-like bodies, while those 
which are intermediate are liquid. Obviously we cannot expect 
a gas which can be inhaled in large quantities, and which will 
be quickly excreted when pure air is inhaled instead, to have 
the same action as a solid wax-like substance which can only be 
slowly absorbed, and slowly excreted or broken up in the 
organism. 

The boiling-point of substances belonging to a series differs 
somewhat according to the chemical nature of the substance, but 
amongst the members of the series having the same chemical 
nature it rises with the number of atoms. It will be seen from 
the accompanying table that the boiling-point differs according 
to the series, e.g. that of chlorides is lower than that of bromides; 
this, again, is lower than that of iodides. In each series also 
of chlorides, bromides, or iodides, the boiling-point rises with 
the number of carbon atoms which the member of the series 
contains. 

As the action of substances depends so much on their vola- 
tility, it may be convenient to give here the boiling-points of the 
various members of the paraftin series (p. 762). 

PuysioLoacicaL AcTION oF HyprocaRBONS BELONGING TO THE 
Marsx-Gas Series.—These hydrocarbons may be regarded as 
hydrides of the radicals, methyl, &c. Those low in the series— 
methane, ethane, propane, and butane—are permanent gases at 
ordinary temperatures, and when inhaled pure produce anss- 
thesia much like that of nitrous oxide. The intermediate fluid 
members of the series, e.g. pentane, and substances containing 
them, as benzin, petroleum oil, &c., give off vapour having an 
anesthetic action somewhat like that of chloroform. 
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The higher members of the series are solid at ordinary tem- 
peratures, and are used as a basis for ointments under the names 
of petrolatum, vaseline, cosmoline, kc. 


U.S.P. Benzinum. Bexzrmy. Prrrotecm Benxzin. PErTRo- 
LEUM ErHer.—A purified distillate from American petroleum, 
consisting of hydrocarbons, chiefly of the marsh-gas series 
[C,H,,; C.H,,, and homologous compounds], having a specific 
aa from 0°670 to 0-675, and boiling at 50° to 69° C. (122° to 
140° F.). 

Benzin should be carefully kept in well-stoppered bottles or 
cans, 1n & cool place, remote from lights or fire. 

Cuaracrers.—A transparent, colourless, diffusive liquid, of a 
strong, characteristic odour, slightly resembling that of petro- 
Jeum, but much less disagreeable; neutral in reaction. It is 
highly inflammable, and its vapour, when mixed with air and 
ignited, explodes violently. 

SoLUBILITY.— It is insoluble in water, soluble in about 6 parts of alcohol, 
and readily so in ether, chloroform, benzene, and fixed and volatile ous. 

{EACTIONS.—~Benzin, when evaporated upon the hand, should leave no 
odour, and when evaporated in a warmed dish should leave no residue (absence 
of heavy hydrocarbons). When boiled a few minutes with one-fourth its 
volume of spirit of ammonia and a few drops of test-solution of nitrate of 
silver, the anumoniacal liquid should not turn brown (absence of pyrogenous 
products, and sulphur compounds); and it should require 6 parts of officinal 
alcohol to dissolve it (difference from benzene). If five drops are added to 
nuxture of 40 drops of sulphuric acid with 10 drops of nitric acid, in a test- 
tube, the liquid warmed and set aside for half an , and then diluted, ina 
shallow dish, with twice its volume of water, it should not have the bitter- 
almond-like odour of nitro-benzene (absence of benzene). 


Dose.—As a vermifuge, 30 minims. 
Uses.—It is a good solvent for fats, resins, caoutchouc, and 
some of the alkaloids. It has been used externally as a sedative 
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in prurigo and other cutaneous diseases, and to relieve the itch- 
ing in urticaria, and internally as a vermifuge for tape-worm. 


U.S.P. Petrolatum. Pertrouatum. [PetTroteum OINTMENT, 
VaseLine.|—A semi-solid substance, consisting of hydrocarbons, 
chiefly of the marsh-gas series, C,,H,,, &c., obtained by distilling 
off the lighter and more volatile portions from American petro- 
leum, and purifying the residue. Melting-point about 40° C. to 
51° C. (104° F. to 125° F-.), the first constituting the softer, and 
the second the firmer variety. 

When petrolatum is prescribed or ordered, without specifying 
its melting-point, the low-melting variety, which liquefies at 
about 40° C. (104° F.), is to be dispensed. 

Craracters.—A yellowish or yellow, fat-like mass, trans- 
parent in thin layers, more or less fluorescent, especially when 
melted, completely amorphous, tasteless and odourless, or giving 
off, at most, only a faint petroleum odour when heated, and 
having a neutral reaction. When gently heated, until the mass 
is almost entirely melted, the liquid portion has a specific 
gravity varying from 0°885 to 0°860. 

So.unitity.—It is insoluble in water, scarcely soluble in alcohol, or in 
cold absolute alcohol, but soluble in 64 parts of boiling absolute alcohol, and 


readily soluble in ether, chloroform, bisulphide of carbon, oil of turpentine, 
benzin, benzene, and in fixed or volatile aie. 

Reactions.~—When heated on platinum foil, it is completely volatilised 
without emitting the acrid vapours of burning fat or resin. If 5 gm. of 
petroleum ointment be digested, for half an hour, with 5 gm. of soda and 25 
win. of water, the aqueous layer separated, and supersaturated with dilute 
sulphuric acid, no oily substance should separate (absence of fixed oils or fats 
of vegetable or animal origin, or of resin). Liquefied petroleum ointment 
agitated with sulphuric acid of specific gravity 1540 should not acquire a dark 
colour within two hours (absence of readily carbonised organic impurities). 


B.P. Parafinum Durum. Harp Pararrm. Synonyms: 
ParaFrin; Pararrin Wax; Souip Pararrin. 

A mixture of several of the harder members of the paraffin 
series of hydrocarbons; usually obtained by distillation from 
shale, separation of the liquid oils by refrigeration, and purifica- 
tion of the solid product. 

Cuaracrers.— Colourless, semi-transparent, crystalline, in- 
odorous and tasteless, slightly greasy to the touch. Specific 
gravity, 0°82 to 0°94. 

So.upiiity.—Insoluble in water, slightly soluble in abselute alcohol, 
har Agusan in ether. 


cTrons.—It melts at 110° to 145° F. (43'3° to 62°8° C.), and burns 
with a bright flame, leaving no residue. 


Paxrpanartions. 
Unguentum Acidi Borici. Unguentum Hydrargyri Oxidi Rubri. 
4g » Carbolici. * Potassw Sulphurate. 
- » BSalioylici. ‘ Sulphuris Iodidi. 
‘i Eucalypti. - Veratring. 


ae Glycerini Plumbi Subace- 
tatis. 
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B.P. Paraffinum Molle. Sorr Pararrin. Synonyms: PEtro- 
LATUM ; PETROLEINE; UNGUENTUM PaRaFFINUM. 

A semi-solid mixture containing some of the softer or more 
fluid members of the paraffin series of hydrocarbons; usually 
obtained by purifying the less volatile portions of petroleum. It 
is known in commerce by various fanciful names. 

CHaracters.— White or yellowish, translucent, soft, greasy ; 
free from acidity, alkalinity, or any unpleasant odour or flavour, 
even when warmed to 120° F. (48°9° C.). Specific gravity at the 
melting-point, from about 0°840 to 0°870. Melts at 95° to 105° 
F. (35° to 40°-5 C.), or even somewhat higher, volatilises without 
giving acrid vapours, and burns with a bright flame, leaving no 
residue. 
~ §oiusrirry.—Insoluble in water, slightly soluble in absolute alcohol, 


freely soluble in ether, chloroform, benzene, &c. 
REacTIons.—It is not saponified by solutions of alkalis. 


PREPARATIONS. 
Unguentum Acidi Borici. Unguentum Hydrargyri Oxidi Rubri. 
- » Carbolici. , - Nitratis Dilatum. 
" » Salicylici. - Potasse Sulphurate. 
~ Eucalypti. > Sulphuris Iodidi. 
“ Glycerini Plumbi Subace- . Veratrine. 
tats. a Zinc: Oleati. 


Uses.—These hydrocarbons, which are not hable to become 
rancid, have been found very useful as a bland protection, and as 
a substitute for animal and vegetable fats in the preparation of 
omtments. 


ALCOHOLS. 


ALcoHoLs oF THE Series C,H,,,,O0H.—These may be re- 
garded as hydrates of the radicals. They differ from the hydrides 
by the radical being united in them to hydroxyl, HO, instead of 
to hydrogen. The most important of them are :— 

Methy! aleohol,CH,O. Wood spirit. 

Ethyl] alcohol, C,H,O. Spirit of wine. 

Propyl alcohol. C,H,O. 

Amy] alcohol, C,H,,O. Fusel oil or potato spirit. 


GENERAL Action.—These alcohols have all a toxic action 
when given in sufficiently large doses. The general effect they 
produce on the organism appears to be much the same in all, 
viz. paralysis affecting the nerve-centres in the inverse order 
of their development. Their lethal power and the symptoms 
they produce are modified by their physical characters, such 
as their solubility in water, and their volatility; for if they are 
not readily soluble in water they cannot be readily absorbed, 
and probably will not be readily excreted. Their toxic power 
increases with their atomic weight, so that a less quantity of the 
higher alcohols will produce death. This is shown in the fol- 
lowing table by Dujardin-Beaumetz. It will be noticed, how- 
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ever, that the lowest term and also the higher terms of the series 
form exceptions. This may possibly be due to rapid absorption 
as compared with excretion (p. 39) in the case of methylic alco- 


hol, and to slow absorption in the case of nanthic and caprylic 
alcohols :— 





| Mean toxic dose in grammes | 
Kind of Alcohol per kilogramine weight of the 
animal 
| Pure i Diluted 
Non-fermented .: Methylic Alcohol, CH,O : ; 70 
-Ethyhe , CHO .| 80 : 7-75 
Propylic »  ©€,H.O af 3:9 3°75 
Fermented (Isopropylic) ,,  (C,H,O) oe | (3°7 to 3°8) 
| Butylic »  ©,H,,0 ; 2-0 1°85 
Amzylic »  ©,H,,0 : 17 1°50 
: (Enanthie ,,  C.H,,0 — 8-0 
Nonsfermented ' Gunyhe . CHO . TtoTS 


a rmmenon 





reheat 





All the alcohols produce symptoms which are divided by 
Dujardin-Beaumetz into three stages, the first of which corre- 
sponds to the first and second stages of action I have given at 
p. 206, and his second and third corresponding to the third and 
fourth of mine respectively. These stages are modified by («) 
the kind of alcohol used, (4) its quantity, and (c) the resistance 
of the subjcets. 

Ethylic alcohol has the most typical action, and in poisoning 
by it all the stages succeed one another in regular order. In the 
ease of the other alcohols obtained by fermentation the stages 
ire also regular, but the farther the alcohol is from ethylic, the 
less regular do the stages become. They succeed one another 
more rapidly, them character is less marked, and convulsive 
phenomena appear. 

In the case of methylic alcohol, the excitement is greater, the 
subsequent stages succeed one another more quickly, and reach 
their acme sooner ; but if the dose be insufficient to cause death, 
the effects pass off more quickly. 

In the case of cenanthic and caprylic alcohol, the stages do 
not present the same regularity, and convulsions occur. 

All the alcohols now mentioned lower the temperature. 

On post-mortem examination after acute poisoning by alco- 
hols, the blood, stomach, intestines, liver, lungs, and kidneys are 
found to be affected. It is possible, however, that some of these 
lesions are not to be regarded as specific consequences of the 
action of alcohol, but rather as due to the death by asphyxia 
which ensues from the respiratory paralysis. The blood is of a 
dark colour, and forms clots in the heart. When the alcohol is 
given by the mouth, the stomach and intestine are much 
congested and softened, the congestion being greater when 
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the alcohol is undiluted. When the alcohol is injected sub- 
cutaneously, the stomach is little altered, but the intestine 
is congested, the congestion being probably due, according to 
Dujardin-Beaumetz, to elimination of thu alcohol by the intes- 
tinal mucous membrane. The liver is the gland most affected. 
It is congested, soft, and friable. The spleen is also gorged 
with blood, and soft. The lungs are congested with small 
extravasations, which are most abur ‘ant when the alcohol has 
been given by the mouth. W<imorrhages are observed in the 
kidneys, especially in the case of the non-fermented alcohols. 


Methyl Alcohol. CH,OH; Woop Spirit. Synonyms: Car- 
BINOL, HypROXYMETHANE, METHOL. Not officinal. 

CraracTers.—<A colourless, mobile liquid. When pure it has 
a taste and smell somewhat like ethyl alcohol; but ordinary 
wood spirit contains many impurities which give it a disagreeable 
odour and burning taste. 

PREPARATIONS.—By destructive distillation of wood, and neutralisation 
and repeated distillation of the product. 


Uses.—The admixture of wood spirit with alcohol renders 
the latter so disagreeable as to unfit it for drinking, so that it 
can be sold under the name of methylated spirit as a solvent 
and for other uses in the arts, without interfering with the duties 
on potable alcoholic drinks. 


Alcohol Ethylicum, B.P. C,H,.OH. Ersyn Atcono.. 


ABSOLUTE ALCOHOL. 
CuaracTErs.—Colourless and free from empyreumatic odour. 
Sp. gr. 0°797 to 0°800. Containing 1 to 2 per cent. of water, B.P. 


GENERAL SOURCE aND PREPARATION.—Alcohol is prepared from solutions 
of maltose by adding to them a ferment, which causes the sugar to split up 
into alcohol and carbonic acid. 

The solutions of maltose which yield alcohol are generally prepared from 
malt. This is made by steeping barley fora while in water till it begins to ger- 
minate. The barley when fresh contains starch and a ferment termed diastase, 
which converts the starch into maltose during the prucess of germination. 

When this has gone far enough, as is ascertained by the radicle attaining 
a certain length, the procesa is stopped by roasting the malt, as the sugar 
would all be used up again by the plant if it were allowed to continue its 
yvrowth. The malt is then infused in warm water, and the solution of maltose 
which it yields is fermented by yeast, a small fungus which causes the sugar 
to split up and yield alcohol. The alcohol thus obtained is very much 
diluted with water, and in order to separate them the liquor is distilled, when 
the alcohol passes over first, and the greater part of the water is left behind. 

Reactions.—Entirely volatilised by heat. Not rendered turbid by mixing 
with water, and does not cause anhydrous sulphate of copper to become 
decidedly blue on shaking. 

GENERAL IupcrRitres.— Water, fusel oil, and aldehyde. The water may 
have come to be present either as an accidental impurity or as an intentional 
adulteration. One of the most important impurities of alcohol is the presence 
of organic alkaloids. A good deal of spirit is made from spoiled grain, 
maize, &e., which cannot be used for food. In diseased grain alkaloids are 
formed, and these appear to pass over with the alcohol during distillation. 
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Trsts.— Water is detected by the use of the hydrometer, as any admixture 
of water with alcohol raises the specific gravity of the latter. 

The presence of oily, fatty, or resinous substances in alcohol is recognised 
by diluting it with water, when these substances, being insoluble in weak 
spirit, are precipitated and render the solution turbid. 

Traces of fusel oil and aldehyde are almost always present, and they are 
reckoned as impurities by the B.P. only when they rise above a certain 
amount. The quantity of them present in alcohol is determimed by adding 
to 4 oz. of it 80 grain-measures of standard solution of nitrate of silver and 
exposing it to the sunlight for twenty-four hours. The nitrate of silver is 
deoxidised by these substances and a black precipitate consisting of oxide 
or of some organic compound is deposited. 


GENERAL AcTION oF ALconoL.—When alcohol is added in 
sufficient quantity to albuminous solutions it precipitates them, 
apparently simply by withdrawing the water from them, because 
when water is added to the freshly-precipitated albumin it redis- 
solves easily. When, however, the precipitate is kept for some 
time in alcohol it loses its solubility, and is no longer redissolved 
by water. Peptones are, however, uncoagulated by long standing 
under alcohol. When applied to the skin, alcohol evaporates 
readily, and gives rise to a sensation of cold. Itrenders the epider- 
mis drier and harder, and if kept in contact with the skin, evapora- 
tion being prevented, it passes through the epidermis, and, acting 
upon the tissue below, stimulates it, causing an increased supply 
of blood to the part, and producing a feeling of warmth or burn- 
ing. A similar action takes place when it 1s applied to a mucous 
membrane, e.g. when taken into the mouth. It here produces 
a slight precipitate of albumin on the surface and acts as an 
astringent, drawing the parts slightly together, and forming on 
the surface a whitish pellicle, which, however, rapidly disappears. 
It causes considerable reflex secretion of saliva. When taken 
into the stomach in small quantities, it has a similar action on 
that organ, causing increased vascularity and increased secretion, 
accompanied by a feeling of warmth, and it excites a feeling of 
appetite, for which purpose it 1s taken by some persons before 
meals. It aids the expulsion of flatulence from the stomach and 
intestines. In cases of diarrhwa it has a somewhat astringent 
action in the intestine, but in persons accustomed to take 
alcohol to excess the bowels are always rather loose, constipation 
occurring very rarely, if at all. 

After absorption into the blood, it appears to form a com- 
pound with hemoglobin, which takes up and gives off oxygen 
less readily than hemoglobin itself (Schmiedeberg). It thus 
lessens the oxidising power of the blood, and will, consequently, 
diminish oxidation in the tissues. 

Considerable dispute has arisen as to whether alcohol is a 
food or not. The chief argument in favour of its not being a 
food is that it is eliminated in the urine unchanged, but this 
seems to occur only when it is given in considerable quantities. 
In small doses ft is partly eliminated by the breath, but most of 
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it appears to undergo combustion in the body, and very little of 
it passes out in the urine. In this respect it agrees with other 
foods, such as cane-sugar. Hammond found that when on 
insufficient diet he was losing weight, the addition of a little 
sleohol not only enabled him to reach his former weight, but to 
add to it. 

The argument in favour of alcohol being a food is that it is 
retained in the body, and supplies the place of other foods, so 
that the quantity of food which would without it be insufficient, 
with its aid becomes sufficient. 

The conclusion to which all the evidence points is that 
alcohol 1s a food, and in certain circumstances, such as febrile 
conditions, it may be a very useful food; but in health, when 
other kinds of food are abundant, it is unnecessary, and, as it 
interferes with oxidation, it is an inconvenient kind of food. 

After its absorption into the circulation it causes dilatation 
of the vessels on the surface of the body, and increases the 
rapidity of the pulse. From the freer circulation which thus 
takes place in the capillaries of the surface, the skin of the face 
and hands becomes more flushed. The blood flows so freely 
from the arteries into the veins that there is no longer time for 
it to become completely venous in its passage. In consequence 
of the capillaries being dilated, the skin is no longer mottled, 
but of a uniformly pink colour. The veins are distended; they 
fill more rapidly when emptied, and are of a lighter blue than 
usual, owing to the blood they contain being more arterial. 

The action of alcohol upon the temperature seems to depend 
upon two factors. One of these is its power of lessening oxidation, 
but this only comes into consideration with large doses, when 
this factor may aid considerably in reducing the temperature. 
The other factor is the dilatation of the vessels on the surface 
(p. 419), which occurs even after moderate doses. This dilatation 
allows the warm blood from the interior of the body to circulate 
more readily near the surface, and thus subjects it to the cooling 
influence of the surrounding air, and also to the cooling effect of 
evaporation from the skin. By increasing the sweat it may 
lessen the temperature of the body, even when that of the sur- 
rounding air is as high or higher than it, and it will also cool 
the blood by freer radiation when the temperature of the atmo- 
sphere is below that of the body. It is evident that the cooling 
effects of alcohol will thus depend to a great extent on the 
atmospheric conditions of temperature and moisture to which 
the person taking it is subjected, as well as on the quantity of 
alcohol. Normally, when a person is subjected to cold, the 
vessels of the skin contract and prevent the warm blood in the 
interior of the body from approaching the surface and thus be- 
coming cooled ; but when large quantities of alcohol are taken, 
this mechanism becomes paralysed, the blood from the interior 
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circulates over the surface, and is cooled down more and more 
until its temperature becomes so much reduced as to be incom- 
patible with life, and the patient is frozen to death. The dangerous 
effects of alcohol under such circumstances are well known to the 
lumberers in Canada, and to Arctic voyagers, who dread alcohol, 
and generally avoid it altogether. The utility of this selfsame 
action of alcohol is very evident when a person comes from the 
cold atmosphere into a warm room; for here the individual may 
still remain cold, although in front of a fire, as the contraction 
of the surface vessels now continues, and the blood is no longer 
able to convey warmth to the interior, just as it was formerly 
unable to convey the cold. If alcohol be now taken, and the 
vessels dilated, the blood is allowed to circulate in the surface, 
soon becomes warm, and thus diffuses the warmth equally 
through the body. 

In considering the action of alcohol upon the nervous sys- 
tem, one must distinguish between the effect 1t produces upon 
the various nerve-centres by increasing the circulation through 
them, and the effect of the aleohol on the nervous structures 
themselves. By increasing the circulation it may stimulate the 
functions of all the nerve-centres, and render them, for the time 
being, capable of greater activity. It may thus enable its con- 
sumer to think more clearly, to express himself more fluently, or 
to perform feats of greater bodily activity than usual, but its 
action on the nerve-centres themselves is a paralysing one. 

The mode of action of alcohol on the circulation has not been 
well ascertained; but it seems probable that in considering it we 
must take into account both its direct action upon the circula- 
tory apparatus itself and its reflex action upon that through 
other organs. Thus it is not improbable that even from the 
mouth it exercises an influence over the cranial circulation 
(p. 193). Although we have no experiments on the effect of 
irritation of the branches of the fifth nerve on the cranial cir- 
culation, yet individuals of all nations, when desiring to think 
more accurately, are accustomed to irritate some branch of this 
nerve, either by scratching the head, rubbing the forehead or 
chin, striking the nose or taking snuff. Chewing sweet or pun- 
gent substances has a similar effect in enabling some persons to 
think more clearly, while, under similar circumstances, alcohol 
is sipped by others. From the stomach it probably stimulates 
the heart and vascular system reflexly, and thus increases both 
the cranial and the general circulation. When given in very 
large dosex, as when a bottle of whiskey has been drunk at a 
draught, the reflex action on the heart has been so great that 
death has occurred immediately from shock. 

Its action upon the nervous tissues themselves seems to be 
one of progressive paralysis, affecting them in the inverse order 


of their development, the highest centres being affected first, 
Rin 
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and the lowest last. Thus the power of judgment usually goes 
first, while the imagination may be lively, and the emotions 
even more than usually active, so that, after a man becomes 
incapable of discussion, he is combative, affectionate, or lachry- 
mose. The motor centres may be next affected, either after or 
before the perceptive centres, so that the speech may be uncer- 
tain and thick while the power of judgment is little affected, or 
the speech may remain tolerably distinct after the power of 
clear conception is entirely gone. The cerebellum appears to 
be affected sometimes before and sometimes after the cerebrum. 
This depends partly upon the constitution of the individual, and 
partly upon the quality of the alcoholic liquor. The affection of 
the cerebellum gives rise to double vision and inability to walk, 
from the relations of surrounding objects being no longer cor- 
rectly perceived. After both cerebrum and cerebellum are 
paralysed, the cord may still retain its functional activity, so 
that the man who cannot walk may be able to ride, owing to the 
reflex contraction of the adductors produced by the impression 
of the saddle. The respiratory centre is next paralysed, if the 
quantity taken be sufficiently large. The heart continues to 
beat although the respiration may be paralysed; but if a suft- 
cient dose of alcohol be administered, and respiration be kept 
up artificially in an animal, so as to allow the drug to act upon 
the heart, the cardiac ganglia may also become paralysed. 

The sensibility of the vaso-motor centre to reflex impres- 
sions appears to be early destroyed, and the consequence of this 
is that injuries which in a sober man would produce death by 
shock, have comparatively little effect on a man who is drunk. 

The diagnosis of drunkenness from opium-poisoning und 
from apoplexy is of great practical importance, for it occasionally 
happens that cases brought into hospital by the police have been 
dismissed as cases of drunkenness, and have proved afterwards 
to be cases of apoplexy. The dithculty of diagnosis is increased by 
the fact that the patient may have had alcoholic drinks poured 
down his throat by sympathetic bystanders, so that the first 
indication of drunkenness, viz. the smell of alcohol in the 
breath, may occur equally in apoplexy. The other chief points 
of diagnosis are given under ‘ Opium’ (p. 848). 

Errect oF Impurities ON THE ACTION oF ALCoHOL.—It will 
be seen by the annexed table from Dujardin-Beaumetz that the 
toxic action of alcohol 1s greatly increased by impurities, so that 
inferior brandy from a public-house has a Icthal action nearly 
one-half greater (as 5°30 to 7-75) than pure ethylic alcohol. 

Curosic ALconoLic Poisoninc.~- In persons who are accus- 
tomed to take an excessive quantity of alcoholic stimulants for a 
length of time, although perhaps never sufficient to produce the 
symptoms of acute intoxication, alterations are produced in the 
digestive and nervous systems. Onc of the commonest evidences 
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Toxic AcTIon or ALCOHOL. 







Mean toxic per kilo- 
gramme of body-wéight of dog, 
to cause death in 24-36 hours 












Kind of Spirit 
Spirits and Crude | Rectified 
| grammes | grammes | grammes 
Ethylic alcohol . ‘ : ‘ .) 975 ns 
Spirit of wine of Montpellier ‘ ‘ : : -| 750 eh 
# » from pears . 1:35 ie 
,» from cider and from the mare of grapes 7:30 sae eas 
Spirit from grain . : . : ‘ eae 696 | 7:25 
,, from molasses and beetroot.  caey G90 | F15 
Brandy from a public-house (ordinary quahty) .| 70 Le 
55 (inferior quality) .: 530 ae se 
Spirit from potatoes . ; 2 . : me 685 | 710 
i . (said to have been ten ai | | m6 38 
rectified) ge es at | a 
\ 


of this condition 1s vomiting of watery fluid in the morning 
immediately after rising. The bowels are rarely, if ever, con- 
stipated, being generally open three or four times daily. There 
is a tendency to fatty degeneration of various organs, the skin 
acquires a satiny feeling, and the capillaries on the surface of 
the face often become prominently dilated, giving a character- 
istic hue to the complexion, which is often especially marked 
upon the nose. The liver is apt to undergo fatty degeneration, 
and, at first, to be congested. Afterwards, the connective tissue 
becomes increased, the organ contracts, interfering with the 
circulation in the abdominal viscera, and producing ascites. 
This may be complicated by cirrhosis of the kidney also. The 
nervous system may also be affected, the mental powers be- 
coming impaired, the temper, at the same time, frequently being 
irritable, while a tremulousness appears in the tongue, lips, and 
hands. 

When those accustomed to indulge freely in stimulants are 
attacked by acute disease, or when they receive injuries, or when, 
in consequence of a drinking bout, their stomachs are so deranged 
as to bring on loss of appetite and vomiting, and to lower their 
nutrition, they are hable to delirium tremens. So long as the 
drunkard is able to eat and digest his food, he is little hable to 
this disease. As a rule delirium comes on in from two to four 
days after he has lost lis appetite and begun to vomit. This 
delirium is marked by a peculiar tremor of the tongue, as well 
as of the limbs, and by delusions which are especially connected 
with the sense of sight, the unfortunate patient imagining that 
he sees noxious anunals crawhng around him, or that he is 
plagued by demons, which are sometimes of a blue colour, from 
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which the disease is popularly known as ‘blue devils.’ The 
tongue is moist, and covered with a thick white fur. There is 
loss of appetite and vomiting, which is often obstinate. The 
delirium’ is constant and active. It may become violent, and 
there is great restlessness and sleeplessness. It may gradually 
subside, and the patient recover his health, or a condition of 
mania may ensue. Patients sometimes die suddenly, without 
any warning symptoms. 

The treatment of delirium tremens consists in keeping up 
the strength of the patient by a nutritive diet, and preserving 
him from exhaustion by combating the sleeplessness which would 
cause it. The vomiting, which is the chief obstacle to nutrition, 
is often well combated by a combination of bismuth, magnesia, 
and hydrocyanic acid, to which small quantities of morphine 
may be added. Until the patient is able to retain food, he ought 
to be fed by nutritive enemata, while chloral may be administered 
for the sleeplessness. A combination of chloral with bromide of 
potassium is often very useful. Large doses of digitalis have 
been given in order to quiet the delirium, and sometimes with 
benefit ; but this is a very dangerous treatment, and it seems 
not improbable that the reason why the enormous doses of such 
n powerful drug have produced so little effect has simply been 
that they have not been absorbed from the stomach, for J 
have seen a case in which food lay undigested and unabsorbed 
in the stomach for a period of four days, after which it was 
vomited. 

Causes oF Curonic ALconoLism.— The craving for stimulants 
which leads to chronic alcoholic poisoning may be acquired by 
the habit of drinking in socicty; but it 1s not seldom due to the 
practice of taking alcohol in order to relieve depression of spirits, 
bodily or mental weakness, or inability to work as long or as well 
as might be desired. In men, the depression of spirits and 
feeling of weakness may be due to unfavourable physical sur- 
roundings, close atmosphere, over-work, exhausting discharges, 
or mental worry. In women, it may not only be connected with 
any of these, but also with uterine derangement. The craving 
appears to be partly gastric and partly systemic, and it is to be 
combated by the substitution for alcohol of other stimulants 
which will not have the same deleterious action. As a stimulant 
to the stomach, producing a sensation of warmth, tincture of 
capsicum is very useful, and aromatic spirit of ammonia stimu- 
lates both the stomach itself and the circulation and nervous 
system generally. A useful formula consists of 20 or 80 minims 
of aromatic spirit of ammonia, with 5 to 10 minims of tincture 
of capsicum, in two ounces of infusion of gentian or cascarilla. 
This draught, which amounts to an ordinary wineglass-full, 
should be taken when the craving is felt. In place of this 
draught a lemon may be sucked, or a glass of iced or cold water, 
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or effervescing water, may be slowly sipped so as to get its 
stimulating action on the cerebral circulation (p. 193) and heart 
(p. 194). At the same time chalybeate tonics and strychnine 
may be given in order to increase the nutrition of the tissues 
generally. The liquid extract of red cinchona bark has been 
recommended in such cases, and no doubt this medicine, along 
with easily digested food, beef-tea, and warm nutritive drinks, 
such as hot cocoa, may prove a useful adjunct in the treatment 
of chronic alcoholism. 

In some patients the tendency to drink appears to be epileptic 
in character. The person affected by it will remain sober for 
weeks or even months, and then be suddenly seized with the fit, 
begin to drink, and remain drunk for several days together, and, 
after the conclusion of the bout, will again remain sober for a 
Jong time. I have seen a case in which this species of inter- 
mittent drunkenness was brought on by a fall from a horse, and 
was associated with epilepsy. The fit began with an intense 
craving for drink, and ufter one or two days’ drunkenness epilepsy 
came on. If the desire for drink was not gratified, the fit came 
on sooner after the craving began than it would otherwise have 
done, but it was not so violent. The treatment in these cases is 
bromide of potassium combined with tonics. 

Uses.—The cold produced by the evaporation of aleohol when 
it is applied to the skin and rapidly dissipated by fanning or 
blowing upon it is useful in preventing syncope, in relieving 
headache, or in rousing from fainting or coma. For these pur- 
poses one of the most convenient forms of application is eau-de- 
cologne, and in cases of headache this may be used, diluted with 
equal parts of water, and applied by means of a thin handkerchief. 
The power of alcohol to harden the epidermis renders it a useful 
application in cases where we desire to hinder the formation of 
bed-sores or prevent the nipples from cracking. Brandy is the 
form most frequently employed for this purpose, as it stimulates 
the circulation when its evaporation is prevented, and especially 
when aided by friction. Alcohol, diluted simply, or in conjunction 
with one half per cent. carbolic or salicylic acid, is useful in 
releving pruritus in erythema and other diseases; a similar 
lotion is also useful in alopecia furfuracea. In urticaria it is best 
combined with petroleum (r. p. 762). It has been used as a lini- 
ment in the form of brandy or spirit to sprained joints. A little 
brandy held in the mouth increases the secretion of saliva, and 
often relieves toothache. Alcohol is also a useful gargle in relaxed 
sore-throat, port wine being a form in which it is frequently 
applied for this purpose. Itis also a useful astringent wash to 
the mouth in cases of profuse salivation. Asin small doses it 
increases the secretion of gastric juice, it forms a useful addition 
to the meals of persons whose digestive powers are weak either 
in consequence of temporary exhaustion or from permanent 
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debility, occurring in convalescence from acute disease, general 
malnutrition, or from old age. Some men, after being busily 
engaged all day, go home exhausted, and dine immediately on 
their arrival. The consequence of this is that their food remains 
undigested, and they suffer from weight of the stomach and 
drowsiness. This condition may generally be prevented in persons 
below middle age, by simply making them rest for a while, so 
that the stomach, as well as the body generally, may recover from 
fatigue before the meal is taken; but in elderly individuals the 
addition of a little alcoholic stimulant may be necessary to ensure 
digestion. This use of alcohol was noticed in the Ashantee cam- 
paign, in which the effect of alcohol as a stimulant, compared 
with beef-tea, was carefully tested. It was found that when a 
ration of rum was served out the soldier at first marched more 
briskly, but after about three miles had been traversed the effect 
of it seemed to be worn off, and he then lagged more than before. 
If a second ration were then given its effect was less marked, and 
wore off sooner than that of the first. A ration of beef-tea, how- 
ever, seemed to have as great a stimulating power as one of rum, 
and not to be followed by any secondary depression. At the end 
of the march a short rest during the cooking of the evening meal 
seemed sufficient to enable the vounger men to eat and digest it 
without the aid of rum, which they did not desire; but the men 
who had passed middle age not only wanted their own share 
of the alcohol, but were glad to get that of their younger comrades 
also. 

In the intestine alcohol is used as a carminative to relieve 
flatulent distension, as an antispasmodic in colic, and as an 
astringent in diarrhcea. 

Alcohol as a Stimulant.—As a stimulant alcohol seems 
serviceable in acute discases running a limited course, where we 
wish to sustain the patient’s strength until the crisis is past, as 
well as to prevent it sinking from debility afterwards. The 
various rules which have been given for the administration of 
aleohol (in fever) may be condensed into one. If the alcohol 
tends to bring the patient nearer to his normal condition it is 
doing good ; if it takes him further away from a healthy condition 
it is doing harm. The points which are usually specially attended 
to are the condition of the tongue, pulse, respiration, skin, and 
nervous system. 

If it is found that the alcohol (a) renders the dry tongue 
moist, (b) slows and strengthens the pulse when it is too quick, 
or quickens it when it has been abnormally slow, (c) slows the 
hurried respiration, (d) renders the skin cooler or moister when 
too hot and dry, and (e) lessens delirium and brings on sleep,— 
then its action is beneficial. If it have an opposite effect it is 
harmful. Useful indications regarding the advantage of alcohol, 
and the amount to be given in any particular case may be 
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obtained by the practitioner remaining beside the patient, count- 
ing the pulse, and watching the tongue, respiration, skin, and 
general condition for a quarter of an hour after the dose has 
been given. He will thus be able to give more definite directions 
than he otherwise could as to its continuance when he is absent. 
Particular care should be taken in the administration of alcoholic 
stimulants to patients in the small hours of the morning. It is 
about this time that attendants are most apt to become sleepy, 
and therefore careless, and just at this time, also, the external 
temperature is lowest, the fire is apt to get low, and the vital 
powers of the patient are most likely to sink. In giving alcoholic 
stimulants to support the strength in disease, care must be taken 
that they are not given so frequently and in such large quantities 
as to disorder the stomach and produce subacute gastritis. 
Sometimes, when given very freely to support the failing circula- 
tion, they have this effect; the result of which is that both food 
and stimulants are vomited, and the patient may be brought to 
death’s door. The treatment here consists in the free adminis- 
tration of ice, along with two or three minims of solution of 
morphine and of hydrocyanic acid, frequently repeated until the 
vomiting is arrested. 

During its elimination by the urine, alcohol may act as an 
irritant to the urinary passages when these are already inflamed. 
It is, consequently, injurious in gonorrhea; and some sorts of 
beer, especially Bavarian beer, will even bring on gonorrhea in 
persons who have previously had it, but who have been free from 
it at the time of taking the beer. 


U.S.P. Alcohol. Anconor.—A liquid composed of 91 per 
cent. by weight (94 per cent. by volume) of ethyl alcohol 
(C,H,HO; 46), and 9 per cent. by weight (6 per cent. by volume) 
of water. 

Cuaracters.—A transparent, colourless, mobile, and volatile 
liquid, of a characteristic, pungent and agreeable odour, and a 
burning taste. It boils at 78°C. (172"4 F.), and is readily in- 
flammable, giving a blue flame without smoke. Specific gravity 
0-820 at 15°°6 C. (60° F.), and 0°812 at 25° C. (77° F.). It should 
not change the colour of blue or red litmus-paper previously 
moistened with water. 


Impurtties.— Fusel oil, amyl alcohol, methy! alcohol, aldehyde, oak-tannin, 
foreign organic matters. 

‘Tests.—If a portion of at least 50 cc. be evaporated to dryness in a glass 
vessel, no residue or colour should appear. If mixed with its own volume of 
water and one-fifth its volume of glycerin, a piece of peraue pene on being 
made wet with the mixture, after the vapour of alcuhol has wholly disappeared, 
should give no irritating or foreign odour (no fusel oil). And if a portion be 
evaporated to one-fifth its volume, the residue should not turn reddish upon 
the addition of an equal volume of sulphuric acid (no amyl alcohol), When 
treated in a test-tube with an equal volume of solution of potassa, there should 
not be an immediate darkening of the liquid quo methyl alcohol, aldehyde, 
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and oak-tannin). If a portion of about 150 cc. be digested for an hour with 
20 grs. of carbonate of lead and filtered, the filtrate then distilled from a 
water-bath, and the first 20 cc. of the distillate treated with 1 cc. of test- 
solution of permanganate of potassium, the colour should not disappear 
within one or two minutes (absence of methyl alcohol). If 20 cc. are shaken 
in a glass-stoppered vial, previously well rinsed with the same alcohol, with 
2. cc. of test-solution of nitrate of silver, the mixture should not be rendered 
more than faintly opalescent during one day’s exposure to direct sunlight 
(absence of more than traces of foreign organic matters, fusel oil, &c.). 


B.P. Spiritus Rectificatus. Recririep Sririt. Alcohol, 
C,H,0, with 16 per cent. of water; obtained by the distillation. 
of fermented saccharine fluids. 

Cuaracters.—-Colourless, transparent, very mobile and in- 
flammable, of a peculiar pleasant odour, and a strong spirituous 
burning taste. Burns with a blue flame without smoke. Specific 
gravity 0°838. Remains clear when diluted with distilled water. 
Odour and taste purely alcoholic. 

Tests.—Four fluid ounces with thirty grain-measures of the volumetric 
solution of nitrate of silver exposed for twenty-four hours to bright light, and 
then decanted from the black powder which has formed, undergoes no further 
eanee when again exposed to hght with more of the test solution (no tusel 
Ou). 

Nocatee wise. fusel oil. 

Spiritus Tenuior, B.P.; Alcohol Dilutum, U.S.P. Proor 
Spirit, B.P.; Drtutep Auconot, U.S.P. 

Rectified spirit, 5 pints, mixed with distilled water, 3 pints; 
specific gravity 0°920, B.P. Alcohol, 45°5 per cent. by weight 
(53 per cent. by volume), and distilled water, 54:5 per cent. 
by weight (47 per cent. by volume); specific gravity 0-928 at 
15°6° C. (60° F.), and 0°920 at 25° C. (77° F.), U.S.P. 


Spiritus Vini Gallici, B.and U.S.P. Srieit or Frencu Wine. 
Branpy. 

Spirit distilled from French wine. It has a peculiar flavour, 
and a light sherry colour derived from the cask in which it has 
been kept, B.P. An alcoholic liquid obtained by the distillation 
of fermented grapes and at least four years old, U.S.P. It should 
contain from 39 to 47 per cent. by weight (46 to 55 per cent. 


by volume) of alcohol. 
PREPARATION. 
B.P. Dose. 
BMistura Spiritus Vini Gallici............... 1-2 fl. oz. 
B.?. BMistura Spiritus Vini Gallici. Mixtcne ory Srinit or Frencnr 
Wire. Eoo Fup (vide also Eggs). Beat up the yolks of two eggs, and sugar 4 0z., 
then add brandy and cinnamon-water, of each 4 fi. oz. 


B.P. Vinum Xericum. Suenry. A Spanish wine. 

Cuaracrcrs.—Pale yellowish-brown, containing about 17 per 
cent. of alcohol. 

Uses.—As a stimulant, and in preparing all the wines of the 
B.P. except Vinum Ferri Citratis, Vinum Aurantii, and Vinum 


Quinine. 
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U.S.P. Vinum Album. Waite Wine. 

Cuaracters.—A pale, amber-coloured or straw-coloured alco- 
holic liquid, made by fermenting the unmodified juice of the 
grape freed from seeds, stems, and skins. White wine should 
have a full, fruity, agreeable taste without excessive sweetness or 
acidity; and it should have a pleasant odour free from yeasti- 
ness. Itssp. gr. at 15-6°C. (60° F.) should not be less than 0-990 
nor more than 1-:010. 

Impuriry.—Tannic acid. 

Trsts.—If 10 cc. of white wine be diluted with an equal volume of dis- 
tilled water, and treated with 5 drops of test-solution of ferric chloride, only 
& faint greenish-brown colour should make its appearance (absence of tannic 
acid). Upon evaporation and twelve hours of drying on the water-bath, it 
should leave a residue of not less than 1°5 per cent. nor more than 3°0 per 
cent. Using litmus-paper as an indicator 250 cc. of white wine should re- 


quire for coinplete neutralisation not less than 15 nor more than 26 ce. of 
the volumetric solution of soda. 


U.S.P. Vinum Album Fortius. Srroncer Wuire Wine. 

Comrosition.— White wine 7 parts, aleohol 1 part. When 
tested for alcohol it should not contain less than 20 nor more than 
25 per cent. of absolute alcohol by weight. 

Usre.—lIn preparing all the medicated wines in the U.S.P. 


U.S.P. Vinum Rubrum. Rep Wine. 

A deep red alcoholic liquid, made by fermenting the juice of 
coloured grapes with their skins. 

CHARACTERS.— Red wine should have a full, fruity, moderately 
astringent, pleasant taste without decided sweetness or excessive 
acidity. It should have a pleasant odour free from yeastiness. 
lts sp. gr. at 15°6 C. (60° F.) should not be less than 0°989 nor 
more than 1:010. 


Tests.—1f 10 cc. of red wine be diluted with an equal volume of distilled 
water, and treated with 5 drops of test-solution of ferric chloride, the liquid 
should acquire a brownish-green colour due to tannic acid. Upon evapora- 
tion and twelve hours drying on the water-bath, it should leave a residue of 
not leas than 1°6 per cent. nor more than 8°5 per cent. 

Using litmus-paper as an indicator, 250 cc. of red wine should require for 
complete neutralisation not less than 15 nor more than 26 ce. of the volu- 
metric solution of soda. If 50 cc. of red wine be treated with a shght excess 
of water of ammonia, the liquid should acquire a green or brownish-green 
colour ; if it be then well shaken with 25 cc. of ether, the greater portion of the 
ethereal layer removed, and evaporated in a porcelain capsule with excess of 
acetic acid and a few fibres of uncoloured ail, the latter should not acquire 
@ crimson or violet colour (absence of anilin colours). With test-solution of 
acetate of lead, red wine should form a heavy precipitate, which may vary 
in colour from bluish-green to green. 


B.P. Alcohol Amylicum. Amyuic AuconoLt. Synonym : 
Fovsex Om. 

Amylic alcohol, C,H,,HO, with a small proportion of other 
spirituous substances. An oily liquid, contained in the crude 
spirit produced by the fermentation of saccharine solutions with 
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yeast, and separated in the rectification or distillation of such. 
crude spirit. 

Cuaracters.—A colourless liquid with a penetrating and. 
oppressive odour, and a burning taste. When pure its specific 
gravity is 0°818, and its boiling-point 270° F. 

SoLusitity.—Sparingly soluble in water, but soluble in all proportions in 
alcohol, ether, and essential oils. 

ReactTions.—Exposed to the air in contact with platinum-black it is 
slowly oxidised, yielding valerianic acid. 
PREPARATIONS IN WHICH AMYLIC ALCOHOL IS USED, 
Sodii Valerianas. Amy] Nitris. 


Uses.—It is oxidised into valerianic acid. 


ALDEHYDES. 


These substances in their chemical constitution he between 
alcohols and acids. They are obtained from alcohols by the 
removal of two atoms of hydrogen, hence the name aldehyde 
(alcohol dehydrogenatum). 

O 


we 
They contain the group—C— | (p. 22). They reduce silver 
| 


H 

salts in darkness. Living protoplasm has a similar power, 
whereas dead protoplasm has not, and from this circumstance it 
has been supposed that active albumin contains the aldehydic 
group in its constitution. 

This supposition is supported by the fact that substances 
which act energetically upon aldehydes are also protoplasmic 
poisons.' 


Acetic Aldehyde.— Synonyms: Aldchyde, ethyl aldehyde, or 
ethylidene oxide. C,H,O. Not officinal. 

CHaracters.—A colourless, mobile liquid, with an ethereal, 
acrid, and suffocating odour. Specific gravity 0°79. Boiling- 
point, 22° C. (71°°6 F.). 

PREPARATION.—It may be prepared in several ways, as the hydrogen can 
be removed from alcohol either by oxidising agents or chlorine. C,H,O0+0O 
= C,H,0+H,0, or C,H,O + Cl, «C,H,O + 2HCLI. 

AcTion.—It is antiseptic. It has a strong local irritant 
action. When inhaled it causes excitement followed by anzs- 
thesia. It has a powerfully depressant action on respiration, 
and rapidly produces asphyxia, so that it is not used as an 
ansthetic. 


Paraldehyde. C,H,,0,.—It appears to be a polymeric modi- 
fication of aldehyde. Not officinal. 





' 0. Loew, Pfliiger’s Archiv, xxxv. p. 616. 
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Cuaracters.—A colourless fluid. 

Doszr.—8 to 6 gm., or more; 4 to 1 fl. drachm. 

ADMINISTRATION.—It is soluble in about 8 parts of water, and 
may be given with glycerin, syrup of tolu, or syrup of oranges. 

Action anp UsEs.—It is a pure narcotic, causing sleep like 
chloral. It is about half the strength of chloral, and is said to 
be without any depressing action on the heart and respiration. 
It may thus be used instead of chloral in cases of weak heart. 
Its local action renders its use unadvisable in severe gastric dis- 
orders and laryngeal phthisis. 

INCONVENIENCE.—It causes an unpleasant smell in the breath, 
which is very disagreeable to some patients. 


KETONES. 


These are aldehydes in which the distinctively aldehyde 
hydrogen has been replaced by a radical. They thus bear a re- 
lation to aldehydes similar to that of ethers to alcohols. 


Alcohol, R—O—H Aldehyde, R—C—H 
| 
O 
Ether, R—O—R Ketone, R—C—R 
| 
O 


They may also be regarded as compounds of carbonyl with two 
radicals, instead of with one radical and H as in aldehydes, or 


one radical and hydroxy) (H-0> like the acids of this series. 


Hypnone.'—Pheny]-methyl-acetone, or acetophenone, C,H, 
(CO) (CH)). 

CHARACTERS.—Below 60° or 70° it forms white needles, but 
above these temperatures it occurs as a liquid with a powerful 
smell of bitter almonds and orange. 


PREPARATION.— By oxiding ethyl-benzene by chromic acid in presence of 
acetic acid, or by distilling a mixture of acetate and benzoate of calcium. 


Dose.—05-'015 gm. 

ADMINISTRATION.—It is mixed with gelatine and enclosed in 
gelatine capsules. 

Action.—It is a powerful hypnotic, and may be used instead 
of chloral or paraldehyde. It appears to be free from danger. 

Uses.—To produce slecp. It is said to be especially useful 
in alcoholism. 

INCONVENIENCE.—It causes an unpleasant smell of acetone in 
the breath which annoys patients. 





’ This name has been given by its introducers, Dujardin-Beaumets and Bardet. 
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SIMPLE ETHERS. 
These correspond in structure to oxides in which the place 
of a metal is taken by an alcohol radical, thus potash, xO or 


K,O, corresponds to Gin} 0 or (C,H,),0, ethylic ether. 
26 


Ether, B. and U.S.P. (C,H,),0; 74. Erner. 

A volatile liquid prepared from alcohol, and containing not 
less than 92 per cent. by volume of pure ether (C,H,),0, B.P. A 
liquid composed of about 74 per cent. of ethyl oxide (C,H,),0; 
and about 26 per cent. of alcohol containing a little water. Specific 
gravity about 0°750 at 15° C. (59° F.), U.S.P. 

Cuaracters.—A colourless, very volatile and inflammable 
liquid, emitting a strong and characteristic odour, and boiling 
below 105° F. Specific gravity 0°735, B.P. 

ReactTions.—Fifty measures agitated with an equal volume of water are 
reduced to 45, by an absorption of 10 per cent. It evaporates without 
residue. 

PREPARATION.—By distilling rectified spirit with sulphuric acid, and free- 
ing the ether thus obtained from water by redistillation with calcium chloride 
and lime. 

In this process ethylsulphuric or sulphovinic acid and water are first 
formed, ethyl replacing one atom of hydrogen in the sulphuric acid. 


Sulphuric Ethvisulphuric 
Acid. Alcohol. Acid, Water. 


H C,4 
HY 80, + ho “ Cat s0, + H YO. 


By the action of fresh alcohol on the ethylsulphurie acid it is decomposed, 
ether being formed and sulphuric acid being reproduced. 
Ethslsulphuric 8a! pharic 
CHA, Ho}. nD CHy 
1 80, + on }O = 8 SO, + cH yO. 


Theoretically this process might go on ad infinitum if fresh alcohol were 
continually dn ppt ut practically the acid volatilises partly in the form of 
oil of wine, so that the process cannot go on indefinitely. 

ImpuRiTres.— Water, alcohol, and fixed impurities. 

TEests.—Water is detected by the greater sp. gr., and go is alcohol; the 
fixed impurities by their remaining on evaporation. 


Dose.—20 to 60 min. 
PREPARATIONS 
B.P. 
MEAHOr PUFUS. ... 2.2... ces ecccesecescesececeeee $e stisbenins 
CON OG cic secsecssdesincnsscus miawseraevaluveudecarreapicaes 6 voluines in 8 nearly. 
g-. | IBELMOssyscusse vennesyanseaweseveartesangeosapers 65 - B vs 
Spiritus AWUheErisS............cccccceeesssescecsccessseacs 1 volume in 8 ,, 


oo" " Com posleus...........ccccccscscees 1 BS vs 
Tinctura Chloroformi et Morphing ....................01 as 82 


B.P. Aether Purus. Pune Eruer.—Ether, C,H,,0, free 
from alcohol and water. 
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PREPARATION.—By washing ether with distilled water, and then distilling 
from calcium chloride and recently calcined lime. 

Trest.—Specific gravity not exceeding 0-720. 

Usrs.—Used as an anzsthetic; to prepare some alkaloids, 
as aconitine ; to test the amount of quinine in bark. Ether is 
sometimes used locally in ringworm, and to dissolve sebaceous 
matter from the surface of the skin. In conjunction with alcohol 
it forms a cooling lotion in urticaria and pruritus. 


U.S.P. Aether Fortior. Stroncer Eruer, (C,H,),0; 74. 


PREPARATIONS. 
Spiritus Astheris. Spiritus Athens Compositus. 


Cuaracters.—A liquid composed of about 94 per cent. of 
ethyl oxide and about 6 per cent. of alcohol, containing a little 
water. Specific gravity not higher than 0°725 at 15° C. (59° F.) 
or 0°716 at 25° C. (77° F.). 

Ether is highly inflammable, and its vapour when mixed with 
air and ignited explodes violently. 

Test.—It should boil actively in a test-tube half filled with it and held a 
short time in the hand on the addition of small pieces of broken glass. 


Uses.— Used for inhalation as an anesthetic. 


Spiritus AEtheris, B. and U.S.P. Sprrir or ErHern.—It is 
a mixture of ether (1), rectified spirit (2). 
Trest.—Specific gravity, 0°s09. 
Dose.—380 to 90 min. 
PREPARATION. 


B.P. 
Tinctura Lobcha therea. 


Uses.— Spirit of ether is used as a carminative and stimulant. 
It is uscful in lessening the pain in the passage of biliary or 
urinary calculi. 

Action oF Eruer.—When applied to the skin ether evapo- 
rates very readily, and causes intense cold. The application of 
ether to the surface will freeze it completely, and render it 
perfectly insensitive to pain. If the freezing be continued for 
too long a time, the frozen part may be killed, and separate as a 
slough. In the mouth, ether acts as a powerful stimulant to 
the salivary secretion. In the stomach it increases the secretion 
of gastric juice, stimulates the movements of the organ, expels 
flatulence, and probably tends to increase the co-ordination of 
the movements of the stomnach and intestine, so that it diminishes 
spasm and relieves pain. When absorbed into the circulation 
from the intestine, or, still more markedly, when absorbed from 
the lungs after an inhalation, it first stimulates the circulation, 
and, after a very brief, and perhaps hardly perceptible, period of 
stimulation of the nerve-centres, it depresses their powers in 
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succession. First of all, it affects the cerebral hemispheres, 
causing delirium and unconsciousness ; next, the grey matter of 
the spinal cord; next the white matter of the spinal cord, and 
lastly, the cardiac and vaso-motor centres in the medulla 
oblongata. It does not appear to destroy the irritability of the 
muscles in animals poisoned by it; but muscles exposed to its 
vapour soon lose their contractility, and fall into a condition of 
rigor mortis. Nerves, also, which are exposed to its vapour, 
lose their irritability, so that when attempted to be irritated they 
no longer respond, the irritability of the sensory fibres apparently 
disappearing before that of the motor fibres. When the vapour 
is applied only for a short time, they may regain their irritability, 
but if its application be continued too long, the irritability is 
permanently destroyed. There is no marked alteration in the 
blood of animals poisoned by ether, but when mixed in small 
quantity with blood outside the body, it appears to form a 
compound with the hemoglobin, and to lessen its oxidising 
power. If mixed with the blood in large quantity, it destroys 
the blood-corpuscles, probably by dissolving the protagon which 
forms an essential constituent of them. 

The heart is very much less casily paralysed by ether than 
by chloroform. If two rabbits are thoroughly narcotised by ether 
and chloroform vapour respectively, and the thorax opened, and 
artificial respiration kept up with air containing these vapours, 
the heart of one can be readily stopped by increasing the pro- 
portion of chloroform vapour in the air blown in, whercas the 
heart of the other is only arrested when the proportion of ether 
vapour becomes exceedingly large. It is this peculiarity of ether 
which gives it the advantage over chloroform, and renders death 
from syncope during operations less probable when ether is 
employed as an anesthetic. 

Another difference between ether and chloroform, which 
renders the former much safer as an anwe>thetic, is that the vaso- 
motor centre appears, like the heart, to be very much less readily 
affected by ether than by chloroform, so that irritation of a 
sensory nerve continues for a longer time to raise the blood- 
pressure when ether is employed as an anesthetic. The dis- 
advantages of ether are that it is less agreeable to take, and 
that its odour hangs unpleasantly about the patient for a much 
longer time than is the case with chloroform. It causes greater 
irritation of the air-passages, and may produce a catarrhal 
condition. It has to be administered in a more concentrated 
form than chloroform, and thus is not so convenient as the 
latter when operations on the face and mouth are necessary. It 
is frequently administered along with nitrous oxide, the nitrous 
oxide being first given alone until the patient is sufficiently 
under its influence not to notice the taste or smell of the ether. 
Nitrous oxide loaded with ethe: vapour is then given, and as 
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soon as complete insensibility is induced air is mixed with ether 
vapour, the anesthesia being maintained by regulating the 
proportion of vapour according to the condition of the patient. 
‘The administration of ether is inadmissible in operations on the 
mouth and face if the thermo-cautery has to be used. 


SALINE ETHERS. 


These correspond to metallic salts, in which the metal is 
replaced by an organic radical, e.g. : 


Potassium Sulphate. Ethy! Sulphate. 


: | SO, or K,S0, CH : SO, or (C,H,),80,.- 

U.S.P. Oleum 4&thereum. Ernerean Or.—A volatile 
liquid, consisting of equal volumes of heavy oil of wine and of 
stronger ether. 

The heavy oil of wine is either a mixture of ethyl sulphate 
(C,H,),SO,, and a polymeric form of ethylene (C,H,), or else a 
sulphovinate of a hydrocarbon radical. 

Cuaracrers.—A transparent, nearly colourless, volatile liquid, 
of a peculiar aromatic ethereal odour, a pungent, refreshing, 
bitterish taste, and a neutral reaction to dry litmus-paper. 
Specific gravity, 0-910. 

PREPARATION.—By mixing alcohol with sulphuric acid, allowing it to 
stand for some hours (24 B.P.; 12 U.S8.P.), and then distilling. The dis- 
tillate consists of three layers —ether, water, and yellow ethereal oil of wine 
(lime water 1s added to it to neutralise any acid, B.P.). The yellow oil of 
Wine 1s separated and exposed to the air for twenty-four hours in a shallow 
capsule, so that any ether evaporates. It is then used, B.P., but according 


to U.S.P. it is then put in a wet filter, washed with distilled water, and 
mixed with an equal volume of stronger ether. 


PREPARATION. 
Spiritus Ztheris Compositus. 


Spiritus AZtheris Compositus, B. and U.S.P. Compounp 
Spirit oF Eruer. Hoffmann’s Anodyne. 

Composition.—B.P., oil of wine 3, ether 64, rectified spirit 
128; U.S.P., ethereal oi] 8 parts, stronger ether 80, alcohol 67. 
The strength of the two preparations is nearly the same, as the 
oil of wine is diluted to make the ethereal oil of the U.S.P. 

Usr.- Like that of spirit of ether, but more powerful. It is 
given In similar doses. 


ether Aceticus, B.and U.S.P. Acetic AstHeErR. C,H,C,H,0,; 
$8. AcETATE OF ETHYL. 

Cnaractens.—A transparent and colourless hquid, of a strong 
fragrant ethereal and somewhat acetous odour, a refreshing taste 
and a neutral reaction. 
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PREPARATION.—By distilling rectified spirit with acetate of sodium and 
sulphuric acid, NaC,H,O, + H,SO, + C,H,O = C,H,C,H,0, + NaHSO, + H,0. 
The acetic ether and water distil over together, and they are separated by 
means of calcium chloride. 

Dosz.—20 to 60 min. 

Uses.—It has an action much like ether, but is inconvenient 
as an anesthetic. It has a pleasanter taste than ether, and is 
used as a stimulant, carminative, and antispasmodic. It may 
be given along with the acetates of iron and potassium in albu- 
minuria. 

PREPARATION. 
B.P. 
Liquor Epispasticus. 


Spiritus A:theris Nitrosi, B. and U.S.P. Sprrir or Nirrovus 
ETHER. 

A spirituous solution containing nitrous compounds, aldehyde 
and other substances, B.P. Analcoholic solution of ethyl nitrite 
(C,H,NO,; 75), containing 5 per cent. of the crude ether, U.S.P. 

CHARACTERS.— Transparent and nearly colourless, with a very 
slight tinge of yellow, mobile, inflammable, of a peculiar pene- 
trating apple-like odour, and sweetish cooling sharp taste. 
Specific gravity, 0°845. 

Reactions.—It effervesces feebly or not at all when shaken with a little 
bicarbonate of sodium (no acid). When agitated with solution of sulphate of 
iron and a few drops of sulphuric acid it becomes deep olive-brown or black. 
When freshly prepared it should yield 7 times its volame of nitric acid gas, 
or 5 times even after it has been kept. 

PreparaTion.—By distilling rectified spirit with nitric and sulphuric 
acids and copper wire, and diluting the distillate with spirit. In this process 
the copper reduces the nitric to the nitrous radical. 


C,H,HO+ HNO, + H,S0,+ Cu=C,H,NO,+2H 0 + CusQ,. 
ImpcRitTizes.— Water, free acid. 


Dose.—+4 to 2 fluid drachms. 
Use.—Is used as a diaphoretic and diuretic. 


PREPAHATION. 
U.8.P. 
Mistura (.lycyrrhizw Composita. 


Amyl Nitris, B. and U.S.P. Nirrit: or Amyt, C,H,,NO, ; 
117. ; 

Cuaracters.—A yellowish liquid with a strong ethereal, 
fruity smell. When freely exposed to air it decomposes, leaving 
a large residue of amyl alcohol. 

SoLuBILity.—Ingoluble in water, but soluble in all proportions in alcohol, 
ether, and chloroform. 

PREPARATION.—By distilling dilute amyl] alcohol with nitric acid, sul- 
phuric acid and copper wire. The distillate is washed with caustic soda to 
remove hydrocyanic and other acids; the moisture removed by potassinm 
carbonate, and the nitrite purified by fractional distillation between 262° and 
270° F. (128°——132? C.). 
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IMPURITIES.—It is apt to contain free acid, nitrate of amyl, nitro-pentane. 
Trsts.—The physiological test is the most certain. One or two sniffs 
from a bottle containing the nitrite are usually sufficient to produce flushing 
of the face and fulness in the head. If the preparation 1s impure or has 
lost its strength, this effect does not occur. Some specimens are entirely 


inert. 

PuysiotocicaL Action.—When mixed with blood it forms 
methemoglobin, which is not so readily de-oxidised as hemo- 
globin itself. The blood, under the influence of the nitrite, 
becomes of a dark chocolate colour, both in the arteries and 
veins, and oxidation in the body is interfered with; so much so 
that in rabbits convulsions almost exactly resembling those of 
ordinary asphyxia are very rapidly produced by the inhalation 
of the drug. The methemoglobin may be broken up by reducing 
agents, and the blood will then take up oxygen again. It is 
therefore probable that, when the venosity of the blood becomes 
great, the unoxidised products of tissue-waste will act as re- 
ducing agents, and again restore the internal respiration. When 
inhaled, nitrite of amyl causes at first a short dry tickling cough, 
followed in about half a minute by flushing of the face, throbbing 
of the carotids and their branches, a quicker and fuller pulse, a 
feeling of tension in the head, sometimes lacrimation, quickened 
respiration, and giddiness. The giddiness is more especially felt 
if the patient is sitting up. If the dose of nitrite be large the 
respiration becomes very quick, laboured, and dyspneic. The 
blood-pressure is very greatly lessened by nitrite of amyl, the 
diminution being chiefly due to dilatation of the arterioles. The 
pulse in man and in dogs is very much quickened by it. In 
rabbits the acceleration is not so great. This appears to show 
that the quickening is in @ great measure due to diminution in 
the tone of the vagus-roots in the medulla caused by the fall of 
blood-pressure. The dilatation of the arterioles appears to be 
due to weakening or paralysis, cither of the muscular walls of 
the arterioles themselves, or of the vaso-motor ganglia in or 
near them. This is shown by the fact that the nitrite of amyl 
lowers the blood-pressure in animals, even after the cord has 
been divided just below the medulla. It has been objected to 
this that Bernheim has found that when the capillaries are 
dilated by nitrite of amyl they may still be made to contract by 
irritation of the vaso-motor nerves; and he concludes from this 
that the dilatation is due rather to paralysis of vaso-motor 
centres than to vaso-motor nerves, or to the arterioles. It is 
possible that the dilatation may be partly due to weakening 
of the vaso-motor centres also; but Bernheim's objection is 
altogether without force, because in animals killed by curare, 
the muscles will still contract on the application of an electric 
current to the motor nerves. In this case the nerves are so far 
paralysed that they will no longer respond to the stimuli sent 
down from the nerve-centres, although they will do so to strong 
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currents, and probably the same thing occurs with the muscular 
walls of the arterioles when paralysed by nitrite of amyl. 

Action on Muscles.—The voluntary muscles are not para- 
lysed in animals poisoned by nitrite of amyl, but when the 
muscles of a frog are exposed to the vapour they soon lose their 
contractility. It was stated by Dr. Richardson that nitrite of 
amyl, like curare, paralysed the ends of the motor nerves, and 
that it acted in consequence as an antidote to strychnine. On 
repeating his experiments other observers have failed to detect 
any paralysis of motor nerves. I have found that nitrite of amyl 
alone does not paralyse them, nor does strychnine alone; but if 
a frog be poisoned with strychnine after one leg has been protected 
by a ligature from the influence of the poison, and is then exposed 
to the vapour of nitrite of amyl, the joint action of the strych- 
nine and nitrite paralyses the ends of the motor nerves, while 
the nerves of the limb protected from the strychnine retain 
their irritability, although both were equally exposed to the 
nitrite of amyl.' 

Action on the Nervous System.—lIt lessens reflex action, 
apparently by its action on the spinal cord. 

On the Urine.—When nitrite of amyl is given to animals 
either by inhalation or hypodermically, sugar appears in the 
urine. 

Uses.—The action of nitrite of amyl in causing flushing was 
first observed by Guthrie, and Dr. B. W. Richardson recom- 
mended it as a remedy in spasmodic conditions, from the power 
he thought it to possess of paralysing motor nerves. In the 
spring of 1867 I had opportunities of constantly observing a 
patient who suffered from angina pectoris, and of obtaining from 
him numerous sphygmographic tracings, both during the attack 
and during the interval. These showed that during the attack 
the pulse became quick, the blood-pressure rose, and the arte- 





Pic. 173.—Normal pulse-tracing of a patient suffering from sortic regurgitation and angina pectoris. 


rioles contracted; for the form of the pulse-curve was such as 
could only be caused by contraction of the arterioles (Fig. 178). 
The pain, which came on every night, lasted for one and a half 
or two hours. All other remedies were nearly useless, though 





} These experiments were made with Rana temporaria. 


MHP. Xx1x.]} CARBON COMPOUNDS—FATTY SERIES. 1787 


bleeding always removed the pain for one night. It seemed 
probable that the great rise in tension was the cause of the pain, 
and it occurred to me that if it was possible to diminish the 
tension by drugs, instead of by bleeding, the pain would be 
removed. 

I knew from unpublished experiments by Dr. A. Gamgee, 
that nitrite of amyl had this power, and therefore tried it on 
the patient. My expectations were perfectly answered. The pain 
usually disappeared in three quarters of a minute after the in- 
halation began, and at the same time the pulse became slower 
and much fuller, and the tension diminished. Occasionally the 
pain would disappear, though the pulse regained its normal 
fulness, and on these occasions the pain alwavs reappeared after 
the lapse of a few minutes (Fig. 174). Whenever the pulse 





FiG. 174.—Tracing of the same pulse during severe anginal pain, 


again regained its normal character completely (Fig.175), I knew 
that the pain would not again return. 


NAY NANN 


Fia, 175.—Tracing of the same pulse during temporary relief of pain by nitrite of amyl. The pain 
returped after a few minutes. 





In some cases of angina pectoris nitrite of amyl has failed. 
One reason of this may be either that the drug has not been 
pure, or that it has undergone changes from age. In one case 
mentioned to me by Dr. Balfour, the patient was only relieved 
by nitrite of amyl newly made, the drug appearing to lose its 
power in a few days. As migraine is generally connected with 
vascular spasm, I employed the nitrite of amyl in headache, and 
found that frequently, though not invariably, it relieved the pain. 
It was also useful in neuralgia of the scalp. As epilepsy has been 
supposed to depend upon spasmodic contraction of the cerebral 
vessels, I employed it in this disease, during the fit, without suc- 
cess, but Sir Crichton Browne found that when administered 
immediately after the appearance of the aura it prevented the fit 
which would otherwise have come on. On the commencement of 
the cold stage in ague nitrite of amyl cuts short the attack. 
In sea-sickness, a@ disease probably of cerebral, rather than 
gastric, origin, it appears to give relief. It has been employed 
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to aid circulation in cases of syncope, and in chloroform poi- 
soning, its administration in the latter case being combined with 
the depression of the patient’s head below the level of his body, 
and the use of artificial respiration. In spasmodic asthma it 
sometimes affords some relief, but this is not very marked. It is 
useful in the case of persons who are subject to sudden flushes of 
heat and profuse perspiration. 

The administration of nitrite of amyl is not attended with 
much danger. I have pushed it in many cases, and have seen 
no bad effects from its use. In cases of chronic bronchitis and 
emphysema, however, it is advisable not to give it even for the 
relief of asthmatic attacks which come on in this disease, as the 
difficulty of breathing already present may be seriously increased 
by the action of the drug upon the blood. It has been thought 
that its administration would be especially dangerous in aortic 
disease ; and no doubt it is well both in this disease and in other 
cases to give the drug in the recumbent posture and thus avoid 
the faintness which might otherwise oecur. Although it causes 
a feeling of fulness in the head, little danger of apoplexy 1s to be 
apprehended from it, because the blood-pressure, instead of being 
higher, 1s much lower than usual, and therefore the tendency of 
the vessel to burst must be reduced to its mmimum. 


Nitro-glycerinum. NITRO-GLYCERINE, GLONOINE. C,H,(NQ,),. 
Not officinal. 

Prorerties.— A colourless transparent liquid; aromatic 
taste. 

SoLuBiniry.— It is slightly soluble in water, readily soluble in absolute 
alcohol and ether, soluble also in oils and fats. 

PREPARATION. —By dropping pure glycerine into a mixture of sulphune 
and nitric acid kept cool by ice; pouring the mixture into water; washing it 
well; and carefully drying in a warm room. 

Dose.—-=1; to ;'5 gr. increased to 1, grain ; of Liquor Nitro- 
glycerini (non-officinal) ' (1 gr. in 100 min. rectified spirit), 4-10 
minims. 

B.P. Tabellz Nitro-glycerini. TanLets of NITRO-GLYCERINE. 
Tablets of chocolate, each weighing 24 grains, and containing 
~i,th of a grain of pure nitro-glycerine. 

Dosze.—1 or two tablets. 

Liquor Nitro-glycerini (non-officinal) ' (1 gr. in 10¢ rectified spirit), 4-10 min. 

Action.—Its action is much like that of nitrite of amyl and 
other nitrites,” but is more persistent. In frogs it causes at 
first gredt restlessness, then lethargy, to which convulsions and 
paralysis succeed. In mammals it causes depression, with very 
rapid pulse and respiration, paralysis of reflex action and volun- 
tary motion, loss of sensation, and death: by stoppage of the 
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* Martindale and Westcott, The Extra Pharmacopeia. 
* Lauder Brunton and Tait, St. Bartholomew's Hospital Reports, 1876, p. 140. 
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respiration. It agrees with nitrites in acting as a poison to 
muscle. The spinal cord appears to be paralysed before the 
cerebral ganglia, and the convulsions in frogs are of cerebral 
rather than spinal origin. It paralyses the heart of the frog 
when directly applied. It diminishes the oxidising power of the 
blood and communicates to it a chocolate colour, like nitrites, 
und like them also it lessens the blood-pressure. In some 
persons it produces intense headache, even in exceedingly minute 
doses. It 1s curious that its action upon the blood and organs 
should so exactly resemble that of nitrites, because nitro-glycerine 
is a nitrate and not a nitrite of glyceryl. Hay has shown, how- 
ever, that nitro-glycerine is decomposed by alkalis, two-thirds 
of its nitric acid being reduced to nitrous acid and uniting with 
the alkali to form a nitrite, whilst the remaining third is set free 
without reduction and forms a nitrate. 

The reasons why nitro-glycerine acts more powerfully than 
nitrites probably are that the whole of it is absorbed without 
decomposition, and that nitrous acid being set free in the blood 
in a nascent condition is more active than it would otherwise be. 

Usrs.—Like nitrite of amyl, it is useful in angina pectoris, 
headache, neuralgia, epileptic vertigo, and epilepsy. Its action 
heing more persistent than that of nitrite of amyl, it is some- 
times more efficacious. It is sometimes of service in spasmodic 
asthma, uremic asthma, and in puerperal convulsions. It fre- 
quently relieves sea-sickness, and may lessen pain in gastralgia 
and hepatic colic. By dilating the vessels it may cut short or 
prevent the cold stage of ague. By lessening the arterial ten- 
sion and diminishing the resistance the heart has to overcome, 
it is useful when the heart is weak in old persons, or from fatty 
degeneration, or where the tension is abnormally high, as in 
Bright’s disease. In conjunction with elaterium it is said to 
have proved useful in myxcedema. 


B.P. Liquor Sodii Ethylatis.—Vide p. 619. 


HALOID COMPOUNDS. 


These correspond to haloid salts of metals, e.g. : 


Potassium Bromide. Ethyl Bromide. 


KBr. (C,H,) Br. 


“Ethyl Bromidum. Bromine or Eruyn, C,H,Br. Hydro- 
bromic Ether. Not officinal. 

Cuaracters.—A colourless volatile liquid ; of peculiar odour 
and sweetish taste. Specific gravity, 1°419. 

Preparation.—By distilling aleohol with bromide and phosphorus. 

Action anp Usrs.— When applied as spray it produces local 
anzsthesia, which seems to depend on the action of the drug on 
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the nerves as well as on the cold produced. It is used as a local 
anesthetic in neuralgia. When inhaled it produces anzsthesia, 
and has been recommended as an anesthetic either alone or as 
a mixture of one part of it with 3 of chloroform and 4 of alcohol. 
Its advantages are that it is not inflammable like ether, that it 
does not irritate the respiratory passages, and that it causes less 
excitement and struggling than ether or chloroform, and is less 
depressing than chloroform. Its disadvantages are that it is 
not absolutely safe, as one death at least has occurred from its 
use. Its odour remains longer in the breath than either chloro- 
form or ether, and some patients dislike its smell extremely. 


fEthyl Iodidum. lopipe or Eruyt. C,H,I. (Hydriodic 
Ether.) Not officinal. 

CuaracTers.—A colourless liquid, with a penetrating odour. 
It is apt to become decomposed by keeping, and acquire a brown 
colour from free iodine. 

PreparaTion.—Like bromide of ethy], using iodine instead of bromine. 


Action axp Uses.—It has an anzsthetic action when in- 
haled, which is more slowly produced but is more persistent than 
that of ethyl bromide. It is decomposed in the body, and the 
iodine is excreted in the urine as iodide of potassium. It has 
been given internally as an alterative in doses of 0°2 to 0°5 gm. 
in scrofula and rheumatism, and as a diuretic in cases of cardiac 
dropsy. Its chief use, however, is as an antispasmodic in 
asthmatic paroxysms, either of the purely spasmodic kind, or 
occurring in chronic bronchitis and emphysema, or in cardiac 
or laryngeal disease. In some of these cases it gives very great 
relief, and not only cuts short the paroxysm, but benefits the 
bronchitic condition where this is present (cf. p. 562). 

ADMINISTRATION.—It 1s best given in small glass capsules 
containing 5 minims, and encased in cotton-wool and silk. 
These can be readily carried about, and when the paroxysm 
comes on one is crushed between the finger and thumb, and the 
vapour inhaled from the cotton-wool, which becomes soaked by 
the iodide. 


Chloral Hydras, B.P.; Chloral, U.S.P. C,HCI,0.H,O; 
165-2. Hyprate or CHLoraL (Hyprovus Cuuora), B.P. CH Lorat, 
U.8.P. 

Cuaracrers.—Whitish crystals with a peculiar very pungent 
odour, a bitterish caustic taste, and a neutral reaction. It melts 
when heated, forming a colourless liquid, and volatilises if the 
temperature be further raised. 

PREPARATION.—By saturating absolute alcohol with chlorine gas 
much hydrochloric acid gas is formed, and the alcohol is reduced to 
aldehyd, which is then attacked by the chlorine, forming trichloraldehyd, 
& word which hag been shortened to chloral. Chloral is an oily liquid, which 
18 purified with sulphuric acid, and then with lime, and finally converted 
into hydrous chloral by the addition of water. 
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So.usrity.—It is soluble in less than its own weight of water, alcohol, 
or ether, and in four parts of chloroform. 

ReEactions.—When mixed with carbolic acid or camphor it liquefies. 
My mixed with alkalis it is decomposed into chloroform and a formiate of 

e base. 

Iupuritizs.— Hydrochloric acid and oily impurities. 

TrEst.—The aqueous solution should be neutral or only slightly acid. A 
solution in chloroform when shaken with sulphuric acid should not impart 
colour to the acid (absence of oily impurities). 


PREPARATION. 
B.P. DOSE. 
Syrupus Chicral. Syrup or Cutonar. Chloral in syrup 
and water, 10 grs. im each fl. Ar. ......cccceescesseesercesesseeees 1 fi. dr. 


AcTIon or ANHyDROUs CHLoraL.—Anhydrous chloral applied 
to the skin is absorbed and converted in the organism into 
chloral hydrate. When thus applied it sometimes occasions 
hemoglobinuria and nephritis. Anhydrous chloral being little 
used, the name ‘chloral’ is applied in ordinary conversation 
to chloral hydrate, and in the following account of the action of 
chloral hydrate the name chloral is intended to apply to the 
hydrate. 

Action oF CntoraL Hyprate.—It destroys low organisms, 
and prevents the decomposition which they occasion. It is there- 
fore sometimes used as an antiseptic. In the mouth chloral 
has a hot, burning taste, and when applied to a raw surface, or 
to the mucous membrane of the eye, it is a powerful irritant. 
When injected under the skin in a strong solution it is apt to 
cause inflammation and suppuration. It was introduced into 
medicine by Oscar Liebreich with the object of attaining by it 
the same effects as those of chloroform slowly administered fora 
length of time. When chloral is mixed with an alkali it is split 
up, yielding formic acid which combines with the alkali and 
chloroform. Liebreich thought that if chloral were administered 
internally the alkalis of the blood would slowly split it up, and 
that chloroform would thus be slowly generated from it in the 
circulating blood for a considerable length of time. His expec- 
tations regarding the utility of chloral as a means of producing 
sleep and relieving pain have been fully answered ; but the theory 
which led him to employ chloral appears to be erroneous, and it 
probably acts as a hypnotic and analgesic without undergoing 
any decomposition in the body. The experiments which have 
led to the conclusion that chloral is not decomposed in the body 
are chicfly those of Hammersten, who found that when a stream 
of carbonic acid was passed through the blood taken from 
chloralised animals, and then passed through a red-hot tube into 
a mixture of starch paste and iodine or a solution of nitrate of 
silver, no reaction occurred, and that the slightest addition of 
chloroform to the blood or the administration of chloroform 
to the animal beforehand always causes a reaction to take 
place. The expired air of chioralised animals is also free from 
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chloroform. The chloral is excreted in the urine as such so long 
as the urine is acid, and it is only when the urine is alkaline that 
chloroform is found in it, this being formed by the decomposition 
of the chloral by the alkali in the urine itself. In frogs, small 
doses slow the respiration, and abolish reflex action, but the 
animal recovers perfectly after several hours. When the dose is 
increased, the stoppage of the heart follows the cessation of reflex 
movements and the animal dies. In mammals, the respiration 
also becomes slow, the pupil contracted, and sleep occurs. From 
this the animal may first be awakened with ease, but it gradually 
becomes deeper, and the reflex movements disappear. Insensi- 
bility occurs first to painful impressions, so that the animal may 
be cut or burned without showing the slightest symptoms of 
sensation, whereas it will still withdraw its limb quickly when a 
slight pressure is made upon the toes. When larger doses are 
given, the temperature gradually falls until it can no longer be 
measured by an ordinary clinical thermometer. The respiration 
gets slower and weaker, and finally ceases altogether. When 
chloral is added to the blood, it causes the red corpuscles to 
swell up and become paler, but does not dissolve them. 

Action on the Circulation.—It diminishes the blood-pressure 
in two ways—first by weakening and finally paralysing the vaso- 
motor centre, and thus dilating the vessels; and secondly by 
weakening the heart. The pulse may at first be quickened, 
possibly, in consequence of the lessened blood-pressure, but it 
afterwards becomes slow. The slowing of the pulse is not die to 
any action of the drug upon the vagus, for it occurs after section 
of the vagi, or after the previous administration of nicotine, 
atropine, or curare. The weakening and final stoppage of the 
heart appears to be due to paralysis of the cardiac ganglia, as 
the heart still continues to contract when its muscular substance 
is irritated directly. 

Action on Muscles and Motor Nerves.—The muscles and 
motor nerves are not paralysed by chloral. The paralysis and 
loss of sensibility are of spinal origin. 

Action on the Spinal Cord.—Chloral first increases and 
then diminishes the excitability of the spinal cord, and finally 
abolishes it altogether. It probably acts first upon the grey 
matter, as impressions which are usually painful are not felt at 
a time when tactile impressione still produce reflex. 

Action on the Brain.—At first it may cause a little excite- 
ment of the brain, followed by sleep, and then by coma. These 
actions are probably due partly to the influence of the drug on 
the circulation, and partly to its direct action on the cerebral 
tissue itself. In the first stage of excitement the circulation 
in the brain is somewhat increased, but as sleep comes on the 
vessels contract and the brain becomes anmmic. 

The pupil is almost invariably contracted; the temperature, 
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as has already been mentioned, falls steadily and rapidly, and 
this fall appears to be due partly, though not entirely, to lessened 
production of heat, for it still occurs, though to a less extent, 
when the animal is wrapped up in cotton-wool, or is put in @ 
warm place. 

Tue TreaTMENT oF CuHLoRAL-Potsonina.—In conjunction 
with Professor Stricker, I found that animals which had received 
a dose of chloral which would certainly kill them if they were 
left exposed, would recover from the effects of such a dose if they 
were wrapped up in cotton-wool. If the dose be still further 
increased, so as to kill the animal even when carefully so wrapped 
up, it may still be kept alive by being putin a warm place, so 
that its temperature is kept up artificially. If, however, the dose 
be still further increased, the anima] will die, notwithstanding 
these precautions. The treatment of cases of poisoning in man 
is the same as in animals, viz. to keep up the temperature of 
the patient by putting him in a warm room, covering him with 
blankets, applying hot bottles, and giving stimulants, coffee, &c. 

CHronic CHLoRALISM.—Despite its nauseous taste, chloral 
sometimes excites a craving, just like morphine, in those who 
have begun its use to allay nervous excitement, or to procure 
sleep. ‘Taken habitually in this manner, it is apt to excite gastro- 
intestinal disturbance, and to produce skin-eruptions (chiefly 
erythematous), which sometimes occur only on taking alcohol 
ilso, to lower the nutrition, and to cause pains, nervous irritability 
and depression, which may lead to disturbance of the mental equi- 
librium. After a time, the dose has to be increased to produce 
the desired effect, but tolerance is not so readily established as in 
the taking of opium or morphine, so that patients have died from 
a slight increase of the dose they have been accustomed to take. 

' Uses.—If equal parts of chloral and powdered camphor are 
rubbed together, they dissolve, and form a syrup. This 1s use- 
ful in neuralgia, when painted over or gently rubbed into the 
painful part. In the proportion of chloral 1 part, camphor 1 
part, and simple ointment 8, it 18 a useful remedy in the itching 
of skin-diseases. 

The chief use of chloral is to produce sleep. It is useful as a 
hypnotic in the sleeplessness due to overwork or worry, and the 
wakefulness depending on constitutional peculiarity, old age, or 
disease, such as fever, delirium tremens, insanity, and puerperal 
mania. In the latter stage of Bright’s disease, where there is 
preat sleeplessness accompanied by high blood-tension, chloral is 
very useful. The sleep which it causes is generally quiet and 
refreshing, and as a rule it is not followed next day by sickness, 
headache, and depression, like the sleep caused by opium. 
Usually, also, the sleep is not too deep to prevent the patient 
being readily awakened for the purpose of taking food. 

Chloral may be used to lessen reflex excitability and diminish 
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convulsions, 88 well as to produce sleep. For this purpose it is 
given in puerperal convulsions, in the convulsions of children, 
and in chorea and tetanus. In these two latter diseases it must 
be given in large doses. It alleviates the dyspnoea in spasmodic 
asthma, and the asthmatic attacks which occur in persons 
labouring under chronic bronchitis with emphysema. In cases 
of this sort, however, it is well to give it with care, for Ringer 
states that in them it often produces increased lividity and mut- 
tering delirium, lasting for several days. 

The action of chloral as an anzsthetic or analgesic is much 
slighter than that of chloroform, but nevertheless it sometimes. 
relieves pain, and for this purpose it has been used in gastralgia, 
intestinal and renal colic, neuralgia, and chronic rheumatism. 
It has been recommended by Dr. Playfair in doses of 15 grains, 
repeated if necessary in twenty minutes, before the os uteri 
has become completely dilated, to lessen pain in labour. 

Chloral is an antidote to strychnine, physostigma, and picro- 
toxine. lLiebreich states that strychnine is an antidote to 
chloral ; and while come observers have confirmed his statement, 
others have denied it, so that strychnine has certainly not thie 
same power of antagonising the action of chloral as chloral has 
of antagonising strychnine. 

Chloral is a useful remedy in sea-sickness, and in the incon- 
tinence of urine in children. 


B.P. Butyl-Chloral Hydras. Hyprate or  Bvtyt- 
CuitoraL. C,H,C1,0.H,0O.— (Synonym: Croton-chloral hydrate, 
wrongly so called.) 

CuHaracTers.—It forms white pearly crystalline scales, with a 
pungent smell, and acrid, disagreeable taste. 

SoLvusiLity.—It is sparingly soluble in water (1 in 100), but is readily 
soluble in glycerine (1 in 4). 

PREPARATION.—By acting on cold aldehyd at 14° F., with chlorine, 

parating the sae -chloral by fractional distillation, and converting it into 
solid hydrous buty]-chloral by the addition of water. 

Dosz.—To lessen pain, 14-5 gr. (0°1-0°3 gm.); as hypnotic, 
5-15 gr. (0°3-1°0 gm.). 

Action.—It acts much like chloral, though less powerfully, 
and has a less depressing effect on the heart, and is much less 
poisonous than chloral. It is said by Liebreich to affect the fifth 
nerve especially, and cause anzsthesia in the parts supplied by 
it before general anesthesia is produced. 

Uses.—It has been used especially in facial neuralgia and 
migraine and paroxysmal toothache. It has been used also as 
a hypnotic instead of chloral in cases of weak heart. 

ADMINISTRATION.—The disagreeable taste is best covered by 
syrup of tolu, and it may be suspended in almond mixture or 
mucilage. 


Bromal Hydrate. C,Br,OH. Not officinal. 
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Cmaracters.—An oily colourless substance, with a strong 
smell and burning taste. 


PREPARATION.—It is prepared in the same way as chloral hydrate, bromine 
vapour being employed in place of chlorine. 


Action.—It irritates the eyes and produces running at the 
nose. It has a narcotic action like chloral, but causes more 
excitement and less profound sleep. It has a more powerful para- 
lysing action on the heart, and is poisonous in smaller doses 
than chloral. It generally causes salivation, and profuse secre- 
tion from the bronchial mucous membrane accompanied by 
congestion. In toxic doses it produces cyanosis, dyspnoea, and 
death with convulsions, which are probably due, in great measure 
at least, to clogging of the respiratory passages. 

Use.—It is said to have been of use in epilepsy. 


Bichloride of Methylene. CH,Cl,. Not officinal. 

Cuaracters.—A colourless volatile liquid, with a smell like 
chloroform. Sp. gr. 1:344. Boiling point, 40° C. (104° F.). 

PREPARATION. — By acting on chloroform with nascent hydrogen, 
CHCl, + H, =CH,Cl, + HCL. 

Action.—Like that of chloroform but more rapid, though a 
larger quantity is required. It is said to depress the action of 
the heart more than chloroform, but it has been found a very 
satisfactory anesthetic in ovariotomy. 

It is very doubtful whether the substance sold as bichloride 
of methylene is anything but a mixture of chloroform and alco- 
hol, as the pure substance is expensive. 


Chloroformum, B.P.; Chloroformum Venale, U.S.P. 
Cuuorororw. CHCl,; 119-2. 

Cuaracrers.—A limpid colourless liquid, of an agreeable 
ethereal odour, and sweet taste. Specific gravity 1:497. 


So.usiuity.—Dissolves in alcohol and ether in all proportions; and in 
water to tho extent of 1 volume in 200, communicating to it a sweetish taste. 

Reacrions.—It is not coloured by agitation with sulphuric acid, leaves no 
residue and no unpleasant odour after evaporation. 

PREPARATION.— By distilling alcohol with chlorinated lime and slaked 
lime, washing the distillate with sulphuric acid, and redistilling from alaked 
lime and calcium chloride. 

In this process the alcohol probably first becomes reduced to aldehyd. 
From the aldehyd, chloral is formed, and this is broken up by the caustic 
lime into formate of calcium and chloroform. 

Aldehyd. Chloral. 
C,H,O + 8Cl, = C,HCI,O + 8HCl. 
Formate of Calcium. Chloroform. 
2C,HCl,0 + Ca(HO), = Ca(CO.0H), + 2CHCI,. 


Or, disregarding the intermediate steps, the reaction may be represented 
thus :— 
Calcium 
Alcohol. hypochlorite, 


4C,H,O + 8CaC!I,0, = 3CHCI, + 8Ca(CO.0H), + 5CaCl, + 8H,0. 
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Impurttres.—Hydrochlorie acid, chlorine, hydrocarbons, alcohol. 
Trsts.—The same as those of purified chloroform. 


Dose.— 38 to 10 min. 


U.S.P. Chloroformum Purificatum. Pvurirrep CHuLoro- 
Foru. CHCI,; 119°2. 


PREPARATION.—By mixing chloroform (200) with sulphuric acid (60) and 
‘allowing them to stand, with occasional shaking, for twenty-four hours ; then 
separating the hghter liquid and adding to it carbonate of sodium (10) pre- 
viously dissolved in water (20). The mixture is then agitated thoroughly for 
half an hour and set aside. The chloroform is then separated from the 
supernatant layer, mixed with alcohol (2), transferred to a dry retort, and 
lime (1) 18 added, and the liquid distilled, taking care that the temperature 
does not rise above 67-2° C, (158° F.), into a well-cooled receiver, until the 
residue in the retort is reduced to 2 parts. 

Tests.—If 5 c.c. of purified chloroform be thoroughly agitated with 10 c.c. 
of distilled water, the latter when separated should not affect blue litunns- 
paper (absence of acids), nur test-solution of nitrate of silver (chloride), nor 
test-solution of iodide of potassium (free chlorine). If a portion be digested 
warm with a solution of potassa, the latter should not become dark-coloured 
(absence of aldehyd). On shaking 10 e.c. of the chloroform with 3 c.c. of 
sulphuric acid, in a glass-stoppered bottle. and allowing them to remain in 
contact for twenty-four hours, no colour should be unparted to either hquid. 
If a few c.c. be permitted to evaporate from blotting-paper, no foreign odour 
should be perceptible after the odour of chlorofurm ceases to be recognised. 


PREPARATIONS. 


* 


B.P. DUBE, 
Aqua Chicroform! .... ......... ........... ....] volume in 200.. 4-2 fl. oz. 
Linimentum Chloroformi (vide p. 516) . I ee 
Spiritus Chloroform! ........ ........0 ...... 1 ee 2() . 20-60 min. 
Tinctura Chloroformi Composita... .... 1 ‘3 10...20-60 min. 

” " et Morphine..... l 1 8% ..o-10 min. 
TARP. 

Linimentum Chloroformi (vide p. 517) ...........seeceeseeeees iQ per cent, 
Mistura Chloroform......ccc..sccasccsceesccecsccevecsstoenwanssoes Me. lg 
Spiritus Cnloroforins .......0.ssecsesseceeceseee weeee ssuebteapawate LO gs ge 


U.8S.P. Mistara Chloroformi. Cutororonm Mixture. Purified chloroform 8, 
camphor 2, fresh yolk of egg 10, water 80. 

Dosz.—1 to 2 tablespoonfuls. 

Spiritus Chicroformi, B. and U.S.R. Srinit or CuLorororm. 

Chloroform 1 fi. 02., rectified spirit 19 fi. oz., B.P.; puritied chloroform 10, 
alcohol 90, U.S.P. 

Dosr.— 20 to 60 min. 


3B.?. Tinctura Chloroformi Composita, Comwrocnp Tixctrne oy Cuioro- 
FORM. 

Chloroform 2 fi. oz., rectified spirit 8 fl. oz., compound tincture of cardamoms 
10 fi. oz. 

Dosz.-—20 to 60 minims. 

Uses.—The liniment is used as a stimulant and local anes- 
thetic. Spirit of chloroform, chloroform mixture, and compound 
tincture are used as carminatives and sedatives. Chloroform 
water as a vehicle and carminative. 


Action or Cxtorororu.—When mixed with albumen, 
chloroform produces a precipitate, but renders the supernatant 
albumen more easily filtered than before. It is a powerful sol- 
vent of protagon, which forms the essential ingredient both of 
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the nerve-centres, of the nerves themselves, and of the red blood- 
corpuscles, and some authors have considered that to this sol- 
vent property the action of chloroform as an anesthetic was, in 
some measure at least, due. This, however, is at present hypo- 
thetical. It appears to lessen the oxidising power of the blood, 
although not to a very great extent, for the diminution of this 
power is hardly perceptible in the blood of animals poisoned by 
chloroform, although distinct in blood which has been mixed with 
it. When applied to the skin, it evaporates rapidly, and produces 
a feeling of cold. When its evaporation is prevented, it passes 
through the epidermis, and acts as an irritant on the skin, produc- 
ing rubefaction, and leaving behind a painful burning spot, or 
even vesication. It greatly assists the absorption of organic alka- 
loids by the skin, so that a number of them will pass through the 
epidermis and be absorbed with considerable ease when mixed 
with chloroform, although they would not pass through at all if 
applied as an alcoholic solution. In the mouth it has an exceed- 
ingly sweet taste, and stimulates the secretion of saliva. When 
swallowed in large quantities, it acts first as an irritant, produc- 
ing gastro-enteritis, and afterwards, from its absorption, will 
cause anesthesia and coma, so that the vomiting, pain at the 
epigastrium, and purging, which are first observed, gradually 
pass off, and are succeeded by stupor, coma, and abolition of 
reflex sensibility, which may either end in death, or may pass 
off, while the irritation of the intestines and stomach may con- 
tinue for some time afterwards. In small doses it probably 
btimulates the secretion of gastric juice and the movements of 
the stomach (cf. p. 367), and both increases and co-ordinates 
more perfectly the movements of the stomach and intestines, so 
that it causes expulsion of flatulence and relieves griping. 

After absorption into the blood, either from the stomach or 
from the lungs, it acts on the nervous system in somewhat the 
same way as alcohol, paralysing the nerve-centres in much the 
same order. Its action, however, is more rapid than that of 
alcohol, and it does not appear to produce the stimulation with- 
out derangement of the mental faculties which marks the first 
stage of the action of alcohol. Chloroform appears to derange 
the mental faculties from the very first. The effect of chloroform 
may generally be divided into three stages: (1) of imperfect 
consciousness, (2) of excitement, and (3) of anesthesia; or per- 
haps one might divide it more exactly into four stages (p. 206), 
and add a fourth stage, that of paralysis. Its first effect is to 
produce a feeling of warmth over the surface, with affection of 
the optic and auditory nerves, noises being heard in the ears, 
and a sensation of light experienced in the eyes. There 1s also a 
feeling of oppression at the chest, and sometimes a choking sen- 
sation, occasionally accompanied by cough. The choking and 
cough are more especially felt if the vapour is administered in 
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too concentrated a form, and not unfrequently the patient will 
put up his hand to try and take away the cloth containing the 
chloroform. External impressions are now slightly felt, sounds 
are faintly heard, questions are slowly and imperfectly answered, 
and any sensation of pain which may be present becomes greatly 
diminished or entirely disappears. In children and weak persons 
this stage may pass into that of complete anesthesia, but in 
most cases it is succeeded by the stage of excitement. The 
patient is no longer conscious of what is going on around him, 
but he may, according to his temperament, sing, shout, or 
struggle violently. The violent struggles are more especially 
noticed in men of irritable temperament, who have been accus- 
tomed to the use of alcoholic stimulants. In them the excitement 
is greater, and more chloroform is required in order to produce the 
stage of complete anesthesia. During the violent struggles, the 
efforts of the patient may induce him to hold his breath until suffo- 
cation seems impending ; the face becomes livid, the eyes promi- 
nent, and the jugulars distended. The struggling is usually less 
in women than in men, and is less in patients exhausted by pre- 
vious illness. In women, hysterical sobbing or crying may occur ; 
occasionally indications of venereal excitement have been ob- 
served, and even a complete venereal orgasm. When the chloro- 
form is pushed, this stage soon subsides, and the patient passes 
into the state of complete anzsthesia. The limbs become 
flaccid; when the hand is taken up it falls like that of a corpse ; 
painful stimuli produce neither reflex action nor any indication 
of sensation. The last reflex actions to disappear are those from 
the conjunctiva, the anus, and the vagina. When touching the 
conjunctiva no longer causes reflex contraction of the eyelid, 
anesthesia may be regarded as complete, and surgical operations 
may be commenced. During the administration of chloroform 
the respiration is generally first rendered somewhat slow, then 
quicker, and lastly steady, unless the angwsthetic be pushed too 
far, when it again becomes slower and weaker, and finally ceases 
altogether. The pulse is usually affected in a similar manner. 
The reason of this appears to be that the chloroform vapour, as 
it descends the respiratory passages, successively irritates those 
parts with which it comes immediately in contact: (1) the nasal 
mucous membrane, (2) the larynx, and (3) thelungs. It causes, 
through the nerves of the nose and larynx (p. 242), reflex 
slowing of the respiration and reflex slowing of the pulse. As 
these nerves gradually become paralysed by the action of the 
drug, its stimulating effect on the branches of the vagus dis- 
tributed to the lung becomes manifest in accelerated respiration, 
usually accompanied by a quickened pulse. Next, as the drug 
continues to act, it paralyses those nerves also, and the respira- 
tory centre, being now no longer affected by any reflex irritation, 
continues to keep up the respiratory movements with a some- 
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what slow and steady rhythm. If the drug be now pushed still 
further, the respiratory centre itself becomes paralysed, the 
respirations become still slower and feebler, and finally cease 
altogether. These alterations in the respiratory rhythm during 
the administration of chloroform may sometimes be more or less 
interfered with by the effect upon the respiratory centre of blood 
which has become venous in consequence of the altered respira- 
tory movements. The action of the heart is also modified by 
¢«hloroform, the pulse usually becoming somewhat slower just at 
first; then accelerated during the whole period of excitement; 
and afterwards steady, at or below its normal rate. The blood- 
pressure is usually lowered, and if the chloroform vapour be 
strong the pressure may fall very considerably, and may even be 
reduced to zero. The fall of blood-pressure is probably due 
in great measure to the dilatation of the vessels, but it may also 
be partly owing to enfeebled action of the heart, even at the 
beginning of the anesthesia. When the chloroform has been 
pushed so far as greatly to lower the blood-pressure, the fall is 
caused, to a great extent, by the weakening of the heart. The 
dilatation of the vessels is not due to paralysis of the vaso-motor 
nerves, for these, when irritated directly, will still cause the 
artery to contract during chloroform-narcosis. It appears to be 
due to paralysis of the vaso-motor centre. The reflex power of 
this centre is first diminished, and then abolished, by chloroform, 
so that irritation of a sensory nerve during imperfect chloroform- 
narcosis, causes only a slight rise of blood-pressure, and in per- 
fect narcosis no rise at all. 

The tension of the intercellular fluid and the lymph in the 
eye appear to be diminished, so that the mammz become flaccid, 
tlie intra-ocular tension is diminished, and irregular astigmatism 
may occur. 

The nervous system appears to be paralysed in the following 
order: first, the cerebral hemispheres ; next, the grey matter of 
the cord; next, the white matter; next, the reflex power of the 
medulla oblongata ; next, the automatic power of the respiratory 
centre, and lastly, the cardiac ganglia. 

The order in which the nerve-centres are paralysed may 
sometimes be changed, and the heart may be affected before the 
respiration. 

Dancers oF CHLOROFoRM.— Cases may arise where it is im- 
possible to obtain assistance, but whenever it is possible to obtain 
help, anesthetics should never be given without the presence of 
a third person, both for the sake of the administrator and of 
the patient. In consequence of neglecting this rule, a number of 
medical men have suffered severely from false charges of assault 
and rape brought against them by female patients. These 
charges, though perfectly false, have frequently been brought by 
patients in all good faith, and under the belief that they were 
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true. The action of alcohol on the sexual centres in the brain 
(pp. 448 and 450) is surpassed by that of chloroform, and sexual 
excitement caused by the latter (p. 798) may be accompanied by 
delusions, which are afterwards remembered and believed by the 
patients to have been real events. By having an assistant in the 
room false charges arising from such delusions may be disproved. 

For the patient’s sake also no one should attempt, if it can 
possibly be avoided, both to administer anesthetics and to 
operate, for this is more than a single man can do, and the 
attempt to do both is likely to lead to failure in either one or 
both. 

The dangers resulting from the employment of chloroform 
are: (1) death by stoppage of respiration; (2) death bv 
stoppage of the heart. Usually the respiration stops befme 
the heart. This order, however, may be somewhat varied, 
because occasionally the heart will fail before the respiration. 
This may sometimes be due to the employment of too strong 
chloroform vapour, because this very quickly paralyses the 
heart; but sometimes the stoppage of the heart before the respi- 
ration may be due to the shock of the operation, and not to the 
chloroform. 

The respiration may stop from (1) obstruction to the en- 
trance of air into the glottis by the tongue, by vomited matter-, 
or by blood, (2) by mechanical interference with the respiratory 
movements, (3) by paralysis of the respiratory centre. If the 
heart is naturally feeble it is more apt to become paralysed. 
Aortic or mitral regurgitation do not by themselves contra-indicat:: 
the use of chloroform ; but in all cases the heart should be pr: - 
viously examined, and if it is found to be weak and dilated, as m 
emphysema, and especially if there should be reason to suspect 
fatty degeneration, it 1s safer to employ ether. This is especially 
the case in persons who have been addicted to the use of alcohol. 

Precactions.—(1) If the patient should partially wake from 
chloroform-narcosis during an operation, sickness is very likely 
to occur. In order to prevent this, it is well that the patient 
should take no solid food for four or five hours before the opera- 
tion; but, at the same time, his strength should be kept from 
sinking by the administration of beef-tea, along with some 
alcoholic stimulant three hours before. When vomiting does 
occur, the head of the patient should be turned on one side, so 
as to allow an easy exit to the vomited matters, which should, 
if necessary, be removed from the mouth. Mr. Mills tells me 
that the most common causes of obstruction to the respiration 
are either falling back of the tongue or depression of the chin. 
Both of these may be remedied by changing the position of the 
head by turning it on one side, or forcibly drawing the chin away 
from the sternum at each inspiration. Very seldom it may be 
necessary fo draw the tongues forwards with dressing forceps. 
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(2) Mechanical interference with the respiratory movements may 
occur from unwary pressure upon the chest, interfering with the 
thoracic movements. The most common cause of this is the 
weight of the patient’s own body, when any operation upon the 
back requires him to be laid upon his face. Im such cases, 
special watch should be kept upon the respiratory movements. 
Mechanical interference with respiration may occur in old people 
who have lost their teeth. The flaccid lips and the ale nasi are 
in them drawn inwards at each inspiration, and acting as valves 
prevent the entrance of air into the trachea. In such cases the 
mouth should be opened by the fingers (Esmarch). 

Stoppage of the respiration may occur from the patient spas- 
modically holding his breath during the stage of excitement, but 
this usually soon passes off if the anesthetic be pushed. The 
struggling is less if the anesthetic be given gradually. (3) Para- 
lysis of the respiratory centre takes place when the drug is 
pushed too far. It may sometimes occur suddenly, after a fresh 
quantity of chloroform has been poured upon the cloth used in 
administration. If the respiration ceases the administration of 
chloroform should be discontinued, and the patient roused by 
flicking the cheeks and breast with a wet towel. The tongue 
should be drawn forwards with forceps and artificial respiration 
begun if necessary. As arule the patient can be restored with 
comparative ease by means of artificial respiration, provided the 
heart continues to beat, but on rare occasions even the prolonged 
use of this means does not induce any further voluntary respira- 
tory movement. The easiest way of performing artificial respira- 
tion is to press the sternum forcibly inwards, and allow it to 
return to its normal position by its own elasticity. The pressure 
should be exercised synchronously with the operator’s own re- 
spiration. Each time the sternum is depressed the ends of the 
fingers may be pressed under the cartilages of the ribs on the 
left side, so as to stimulate the heart mechanically also. 

Stoppage of the heart may occur suddenly, and may take 
place while respiration is still going on. It is usually ascribed 
to the chloroform, and no doubt concentrated chloroform vapour 
inhaled into the lungs may arrest the heart. Very commonly, 
however, it is reflex, and when death occurs in such a case it is 
to be attributed to the want of chloroform rather than to its 
excess. It is worthy of note that in the greater number of the 
cases recorded as deaths from chloroform, the statement is made 
that the quantity administered was very small, and that anes- 
thesia was incomplete. Before anmsthetics were used at all, 
death from shock during operation was by no means uncommon, 
and no doubt it atill occurs during imperfect anesthesia, although 
complete anesthesia tends to prevent it. The operations in which 
death during chloroform chiefly occurs are short and compara- 
tively slight, though painful, such as extraction of teeth, and 
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evulsion of the toe-nail—operations in which the introduction of 
deep chloroform anesthesia might be regarded as superfluous, 
and involving a waste of timé. These operations appear to be 
dangerous during imperfect narcosis, and not so when either no 
anesthetic at all has been given, or complete anmgsthesia has 
been produced. The reason of this probably is that when no 
anesthetic is given, irritation of the sensory nerves during the 
operation causes two effects—slowing or stoppage of the heart, 
and reflex contraction of the vessels. This contraction neutralises 
the result of cardiac weakness or stoppage, maintains the blood- 
pressure, and thus prevents syncope. During imperfect anss- 
thesia, the reflex contraction of the vessels is destroyed, whereas 
the effect on the heart may still persist, so that irritation of a 
sensory nerve may produce syncope by stopping the supply of 
arterial blood from the heart, while the blood still flows rapidly 
from the arterial svstem through the capillaries into the veins. 
When the anesthesia is complete, both reflexes are paralysed, and 
the circulation remains unaffected by any impression made upon 
the sensory nerves. Even when chloroform anesthesia appears 
perfectly complete, death from shock may still occur, at any rate 
in the case of animals. I have noticed this on two occasions 
when engaged in making a gastric fistula ina dog. The animal 
was completely anesthetised, but in both instances, when drawing 
upon the stomach in the process of inserting a cannula, the 
animal died suddenly. On mentioning this to Professor Schiff, 
he informed me that he had had many similar experiences, so 
that he had entirely abandoned the use of chloroform in such 
operations, and substituted ether. 

When the heart stops, the treatment to be adopted is to lay 
the patient’s head lower than his body (p. 264), to keep up arti- 
ficial respiration, and to administer nitrite of amyl by inhalation. 

Instead of the plan of artificial respiration already men- 
tioned, Sylvester's may be used. Howard’s plan may be used 
for very strong patients, but is not suitable for delicate ones. 
Respiration may be assisted by stimulating the diaphragm by 
the application of a faradaic current to the phrenic nerve. One 
pole is applied to the epigastrium and the other to the side of 
the neck, and the current is made and broken during the time 
that the inspiratory movement is being made artificially. 

Usgs.—The vapour of chloroform may be applied to the eye 
in photophobia, to the os uteri in pruritus pudendi, neuralgia, 
ulceration, or cancer of the uterus, in order to relieve pain. A few 
drops held in the hand of the nurse and inhaled by a child when 
& paroxysm of whooping-cough comes on, will lessen its violence. 

The power of chloroform to aid the absorption of vegetable 
alkaloids may be employed in order to assist their action when 
applied externally, but care must be taken not to apply them 
over too large a surface when using such drugs as sconite or 
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veratrine in combination with chloroform or chloroform liniment. 
A pledget of cotton-wool dipped in chloroform is frequently em- 
ployed as a remedy in toothache; but as the chloroform irritates 
the pulp, and may increase pain afterwards, Ringer recommends 
® plece of linen moistened with chloroform to be folded over the 
tooth, so that the vapour may act upon the pulp without irritating 
it. It relieves vomiting from gastric catarrh or sea-sickness, 
lessens flatulent distension of the stomach and intestines, and 
may be used in dyspepsia and diarrhea after the irritant has 
been removed. In cases of dyspepsia and chronic gastritis with 
dilatation, washing out the stomach with chloroform water has 
proved useful, by lessening pain and irritability of the stomach, 
diminishing the dilatation, by preventing decomposition and the 
formation of gas, as well as by exciting movement and secretion 
in the stomach. 

Chloroform, in combination with small doses of morphine, 
and with some adhesive vehicle such as glycerin, is a useful 
remedy in coughs, more especially the coughs of phthisis. When 
inhaled to an extent quite insufficient to produce even the earlier 
stages of anwsthesia it may relieve the paroxysms of asthma. The 
first stage of chloroform action, viz. partial anesthesia and par- 
tial loss of consciousness, 1s useful in biliary and renal colic, and 
in other cases of very severe pain, such as intestinal colic, severe 
neuralgia, aneurism, and during labour. A most ingenious plan 
of administering chloroform in such cases has been devised by 
Mr. Image, of Bury St. Edmunds. A piece of blotting-paper or 
lint 1s put in the bottom of a tumbler, and moistened with chlo- 
roform. The patient then takes the tumbler in the hand and 
inhales the vapour. The shape of the tumbler prevents it from 
being brought too close to the face, so that the vapour is always 
inhaled with a free admixture of air. As soon as it begins to 
tuke effect, the patient’s hand and the tumbler drop, so that the 
inhalation ceases. When the effect begins to pass off, the patient 
again raises the tumbler and inhales anew, and so the process 
inay go on for a jong time, without any further care on the part 
of the attendant than to keep the lint or blotting-paper in the 
tumbler moist with chloroform. 

In severe cases of chorea with cerebral syniptoms, the in- 
halation of chloroform may be necessary; care is, however, 
necessary if there be any cardiac disease. In the administra- 
tion of chloroform for surgical operations, the towel or napkin 
inay be folded so as to form an imperfect cone, into the con- 
cavity of which a little chloroform is poured. The towel is then 
held over the patient’s face, a few inches from his nose, the apex 
of the cone touching the bridge of the nose, its base being 
directed downwards, and its margin a couple of inches from the 
face. Care should be taken that no part of the towel which is 
wet with chloroform touches the face, on account of the burning 
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sensation which it produces, and that a free admixture of air be al- 
lowed and the vapour not administered in too concentrated a state. 

Another way of giving it is to spread a single fold of the 
napkin over the patient’s face, and allow the chloroform to fall, 
a drop at a time, upon the napkin a little in front of the nose. 
The drug may be administered in a similar way upon a wire 
rnask covered with a single layer of flannel. In order to avoid 
the possibility of the patient inhaling too concentrated a vapour, 
an apparatus has been devised by Mr. Clover, consisting of a 
bag of 10,000 cubic inches capacity, which is filled with air 
containing 4 per cent. of chloroform vapour, and from this the 
patient is allowed to inhale by means of a flexible tube and a 
mask. The apparatus is filled by pumping successive quantities 
of air from a bellows holding 1,000 cubic inches through a box 
heated by hot water, into which 324 minims of chloroform have 
been injected, a quantity just sufficient to charge the air with 
the proper amount of chloroform. 

A mixture of 1 part of alcohol with 2 of chloroform and 8 of 
ether, known under the name of the ‘A, C, E Mixture,’ is some- 
times used instead of chloroform. It is supposed to have the 
advantage of being more stimulant and less depressing to the 
heart than chloroform. One disadvantage of it is that the three 
constituents evaporate with unequal rapidity, so that at the end 
of an operation a patient may get a much larger proportion of 
chloroform than of the other two. 


Iodoformum, B. and U.S.P. Iopororu, CHI,; 392°8.— 
Iodoform should be kept in well-stoppered bottles, in a cool place. 

Cuaracrers.—Shining, lemon-yellow, crystalline scales, some- 
what greasy to the touch; having a persistent and disagreeable 
odour and flavour. 

SoLusrirry.—Very slightly soluble in cold water, more soluble in rectified 
spint, soluble in chloroform or ether, readily and entirely soluble in warm 
ether; the solutions being neutral to litmus paper. 

Reactions.— When heated it first melts to a brown liquid, then gives off 
brown and violet vapours, leaving a black residue which entirely disappears 
on continued ignition. Warmed with an alcoholic solution of potash and 
the resulting fluid acidified by nitric acid, iodine is liberated, the mixture 
acquiring a brown colour, or, when cold, a blue colour on the addition of 
mucilage of starch. 

PREPARATION.—By mixing alcoholic solution of potash with tincture of 
iodine, and evaporating ; or by the action of iodine on a mixture of alcohol 
and solution of carbonate of potassium or sodium. 


Dosz.—3-8 grains. 


Supposittoria Todeformil.................cccssecsseees 8 grains in each suppository. 
B. and U.S.P. 
Unguentum Zodeformi (with benzoated lard)...1 part in 10. 
Apinistration.—I¢ may be given in the form of pill, made 
up with sugar of milk, tragacanth and glycerin,.or a8 a sUpr 
positary made up with cacao-butter. 
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As an inhalation in phthisis, a solution may be used con- 
taining 20 grains of iodoform, 20 minims of oil of eucalyptus, 
or 10 of creasote, } fl. oz. rectified spirit, and 4 fl. oz. of ether. 
This is used with an inhaler of horsehair matting lined with 
-cotton-wool, on the interior of which the solution is dropped 
(Dreschfeld). 

The disagreeable smell of iodoform may be covered by Tonquin 
bean (50 per cent.), Coumarin, or to some extent by ground coffee. 

As an external application it may simply be dusted over the 
sore and covered with cotton-wool, or cotton-wool may be soaked 
in an ethereal solution of it and then dried. The quantity of 
iodoform in the cotton-wool should be at least 10 per cent. It 
may be applied to the nose or throat as snuff, or mixed with half 
its weight of starch as insufflation, or an ethereal solution may 
be applied as spray. The nozzle of the spray-producer is apt 
to become choked and must be-washed out frequently with pure 
ether. It may also be applied to the nose in the form of a bougie 
containing 2-4 a grain made up with gelatin and glycerin. In 
gonorrhoea, bougies composed of iodoform 5 grains, oil of euca- 
lyptus 10 minims, and cacao-butter 35 grains, are useful in the 
acute stage. 

Action.—Iodoform destroys bacilli, and is an antiseptic 
and deodorizer of very considerable power. It also destroys 
leucocytes. When applied in substance or strong solution it 
produces no local irritation, but acts as a local anzsthetic. Its 
power in this respect 18 so great that a suppository containing it 
when introduced into the rectum may so diminish sensibility 
that defecation may occur without the knowledge of the person 
or animal (Wood). 

Its absorption from the intestine is probably aided by fat. 

It weakens the circulation when taken for some time, and 
when applied to the frog’s heart it has a powerful paralysing 
action on the cardiac ganglia in the same way as chloral and 
lodal (p. 328). 

It has a marked action on the nervous system. In cats 
and dogs it produces narcosis, but not in rabbits. In man it 
may be absorbed from wounds and affect the nervous system, but 
instead of producing sleep or anesthesia, as in dogs, it usually 
causes, in slight cases of poisoning, sleeplessness, headache, irrita- 
bility, and loss of memory. In severe cases it produces maniacal 
attacks, hallucinations, or melancholia. 

These disagreeable effects appear to be diminished by bicar- 
bonate of potassium or sodium in doses of 10 grains hourly.’ It 
appears to have an extraordinary power to prevent the develop- 
ment of giant-cells, and may thus prevent morbid tissue-growth. 

Uses.—Its local anzsthetic and antiseptic actions render 





' Behring, Wien. mod. Bldit., 1884, No. 9. 
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it useful as a dressing after operations instead of carbolic acid, 
and it is especially useful where a regular antiseptic dressing 
cannot be applied, as in operations on the bladder or rectum, or 
wounds or ulcers of these parts. It is a most useful application 
to poisoned wounds, chancres, phagedsnic or syphilitic sores, 
and to fungating growths generally. It induces healthy action 
in indolent sores. In deep-seated infiltrations of lupus it is used 
after the epidermis has been macerated and removed by the 
action of a strong solution of potash. It lessens the discharge 
and disagreeable smell of ozena. It has been used as a vapour 
in cases of phthisis, and also given internally, but with doubtful 
result: an ointment, 1 in 5, has been found useful rubbed into 
the scalp in tubercular meningitis. 


Methylal. Vide Appendix. 
Urethane. Vide Appendix. 
Iodol. Vide Appendix. 
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CHAPTER XXX. 
CARBON COMPOUNDS—AROMATIC SERIES. 


Carson Nuctevs.—lIn this series the carbon atoms are supposed 
to be linked so as to form a closed chain or chains. The lowest 
member of the series contains six atoms of carbon, which are so 
linked that the group has six free affinities, thus: 


| 
6° 


tn 


For convenience’ sake, this carbon ring, or nucleus, is often 
graphically represented simply thus : 


Rapicat.— When five of the free affinities are saturated by 
hydrogen, the group forms an organic radical with one free 


affinity, termed phenyl : 
H H 
aa Coe 
. 2 
H 


Hyprms.— When this free affinity is also saturated by 
H H 
hydrogen, the group a! - forms phenyl hydride, or ben- 


zene, or benzol, which must be carefully distinguished from the 
benzin already mentioned (p. 762). 

Bodies belonging to the aromatic group differ from those of 
the fatty series in the fact that they do not readily link on other 
substances to themselves, and so form compounds by addition. 
They form them rather by substitution. 
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ALcoHot.—When one atom of hydrogen in benzene is re- 
placed by hydroxyl (OH), phenyl-alcohol or carbolic acid is 
formed : 


K )>0—H, or C,H,OH. 


The name of phenol has been given to this body as it is 
more convenient than the names phenyl-alcohol or carbolic acid, 
and its termination, “ol,” indicates that it resembles alcohol in 
its constitution. 

The relations of some of the other members of the aromatic 
group to each other may be more easily seen if they are put in a 


tabular form : 
Benzene, < or C,H,.H. 


Phenol, < OH, or C,H,.0H, 
in which 1 atom of hydroxyl (OH) oo 1 of H in benzene. 
Nitrobenzene, aa Sv | or C,H,.NO,, 


in which 1 atom of nitroxy! (NO,) replaces 1 of H in benzene. 


— H 
Amidobenzene, or \w 
eons CG, or C,H,.NH,, 


in which 1 atom of amidogen oa replaces 1 of H in benzene. 


Benzoic acid, or x» Oy or C,H,.CO.0OH 
rid, 0 ..CO.OH, 


Phenylformic acid, 


in which 1 atom of carboxyl (CO-OH) ae 1 of H in benzene. 

Benzoic acid may also be regarded as formic acid in which 
one atom of hydrogen is replaced by phenyl, and so it may be 
called phenyl-formic acid. 

As the carbon atoms in the benzene ring or nucleus are sup- 
posed to be arranged symmctrically, if does not matter which 
atom of hydrogen is replaced by another radical if the substitu- 
tion takes place only in one atom, e.g. in phenol. 

If we number the carbon atoms so as to distinguish them 
from one another, thus: ‘ 

6/ \ 


KA 
4 
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“it is evident that phenol is always the same, whether the hy- 
droxy] is attached to the carbon atom, 1, 2, or 8, &c. &c.: 


HO 
wr HO 
| | | 
\7 \ \/H0 
But this is not the case when substitution occurs at two or 
more points in the benzene ring. 


Thus when substitution in the benzene ring occurs at two 
points these may take three different positions. 


1 The substitution-products 1 
1 \2 1 and 6 are the same 6/\ 
and | as 1 and 2, and are usually | 
‘V4 


2 vA termed ortho-compounds. 
1 1 
1 o™ 1 and 5 are the same 
and | as 1 and 8, and are usually 
3 3 termed meta-compounds. 5\// 
1 
= a “ \ 1 and 4 are usually termed 
4 y;, para-compounds. 


Thus three isomeric forms may occur. 


When two atoms of hydrogen are repiaced by two of hydroxyl, 
instead of by one, as in phenol, we have three isomeric substances, 
differing from one another only in the relative position of the 
substituted atoms. These three bodies are pyrocatechin, in which 
the position 1s 1 and’ 2, resorcin, 1 and 8, and hydroquinone, 
land 4. The relative position of the hydroxyl groups in these 
three bodies is indicated in their formulm by the figures (1: 2), 


(1:8), and (1:4), or by the terms ortho, meta, or para, re- 
spectively. 
H 


| 
WF QO O 
* 4 


Pyrocatechin. Resorcin, Hydroquinone. 
Ortho-di-hydroxy-bensene. Meta-di-hydroxy-benzsene. Para-di-hydroxy-benzene. 
O,H,.(OH) 2 : 3) 0,H,.(OH),{1 : 5) O,H,.(OH),{1 : 4) 


se 
ss) 
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When three atoms of hydrogen in benzene are replaced by hy- 
droxyl we get tri-hydroxy-benzene—pyrogallol or pyrogallic acid. 
H 


. 


O—H 
O—H 
| C,H,(OH), 
Tri-hydroxy-benzene. 
Pyrogallol. 


When two atoms of hydrogen in benzene are replaced, the 
one by hydroxyl (OH) and the other by carboxyl (CO.OH), we 
get three isomers, salicylic acid, oxybenzoic acid, and para- 
oxybenzoic acid. 

H H H 


, | 
oC, 0 
y 6% 


H 


Salicylic Acid. Oxybenzoic Acid. Para-oxybenzoic Acid. 


Pyridine (C,H,N) is probably formed by one atom of tetrad C 
in the benzene ring being replaced by triad N: 


BN Ne 
! 
a” \c/ re 
| 


H 


Naphthaline (C,,H,) is formed by the union of two benzene 
groups, thus: 


at. AYN A 
| 4 jf 


0 C 
HAC/ \C/\E 
H oH 
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Chinoline (C,H,N) is formed by the union of benzene and 
pyridine groups: 


i 
C 
nf No —H 
| l { 
H—-C OC —H 
aig wie 
H 4H 


Chinoline is closely connected with quinine, from which it 
may be produced, and it is probable that many of the organic 
alkaloids are closely related to the aromatic series. 

That morphine, for example, is related to phenol is shown 
by the fact that when morphine is treated with nitric acid and 
heated with water under pressure, it yields tri-nitrophenol, or 
picric acid.' 

GENERAL AcTION.—The distinctive action of the lower mem- 
bers of the fatty series is their stimulant and anzsthetic action 
on the nerve-centres (p. 760). The most marked action of the 
lower members of the aromatic series is their antiseptic and 
antipyretic power. The antiseptic action appears to be very 
easily modified by slight changes in some substances of this 
group. Thus salicylic acid is antiseptic, but its sodium salt is 
not; and meta- and para-oxybenzoic acids, which are isomeric 
with salicylic acid, have no antiseptic power. The members of 
the aromatic series also affect the nervous system, but they 
appear to affect the motor centres more than the sensory, so that 
instead of producing anesthesia, like the members of the fatty 
series, they tend rather to produce tremor, convulsions, and 
paralysis. Benzene, chlorobenzene, bromobenzene, and iodo- 
benzene are all somewhat similar in their action upon frogs ; the 
halogen radicals not modifying the action of the benzene to such 
an extent as they do in the case of ammonium salts. The volun- 
tary muscles are weakened by them and there is a slight ten- 
dency to paralysis of the motor nerves; but the action is chiefly 
exerted on the brain and spinal cord. The brain is first affected, 
as shown by general lethargy and disinclination to move. Next 
the cord is affected ; motions are imperfectly performed, and there 
is a tendency to general tremor on movement resembling that ob- 
served in disseminated sclerosis ; sometimes, however, the tremor 
is observed independently of movement (Brunton and Cash). 

The addition of hydroxy! into the benzene nucleus intensifies 
the convulsant action, so that oxybenzene (carbolic acid) and 


' Chastaing, Compt. Rend., xciv. 44. 
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dioxybenzene cause convulsions in frogs, and trioxybenzene causes 
jerkings, though of a slighter character. 

All the members of the pyridine and chinoline series destroy 
life, either by exhaustive convulsions or by gradual paralysis of 
the respiratory centres.! The members of the pyridine series— 
pyridine, picoline, lutidine, etc.—have an action simular in kind, 
but differing in degree, the lethal power increasing as one ascends 
in the series. The higher members of the pyridine series have 
an action like that of the lower members of the chinoline series, 
but are more liable to cause death by asphyxia than the chino- 
lines, and have more than twice their lethal power. 

In ascending the chinoline series, a change occurs in the 
physiological action of its members, the lower ones acting chiefly 
on the sensory centres of the brain and reflex centres of the 
cord, destroying voluntary and reflex movement; while the 
higher act chiefly on the motor centres, first as irritants causing 
violent convulsions, and afterwards producing paralysis. 

‘On comparing the action of such compounds as chinoline 
{C,H,N) with parvoline, etc. (C,H,,N), or collidine (C,H,,N) with 
coniine (C,H,,N), or dipyridine (C,,H,,N,) with nicotine (C,,H,,N,), 
it is observed that the physiological activity of the substance 
is, apart from chemical structure, greatest in those bases con- 
taining the larger amount of hydrogen. Further, when the bases 
of the pyridine series are doubled by condensation, as in dipyri- 
dine, parapicoline, etc., they become not only more active physio- 
logically, but have a different action from that of the sumple bases."? 

As alterations in the physiological action of the carbon com- 
pounds of this group can be effected by slightly changing their 
chemical composition, several attempts have been recently made 
to obtain artificial alkaloids which should possess a strong anti- 
pyretic action without depressing the heart or causing sickness. 
Antipyrin, one of the most recent introductions, appears to be 
the best as yet, but further attempts in this dircction may be 
still more successful. 

U.S.P. Acidum Carbolicum Crudum. Crvupe Carnonic Aci. 

Cuaracrers.—A nearly colourless or reddish-brown liquid 
of a strongly empyreumatic and disagreeable odour, having @ 
benumbing, blanching, and caustic effect on the skin or mucous 
membrane, and a neutral reaction. 


Reactions aNp Tests.—Bromine water produces in an aqueous solution 
of carbolic or cresylic acid s white flocculent precipitate. Crude carbolic 
acid should not dissolve in less than 15 parts of water at 15°C. (59° F.), nor 
should the solution have an alkaline reaction (absence of alkalis). If 60 
volumes of crade carbolic acid be diluted with warm water to measure 1,000 
volumes, the mixture well shaken, cooled, and allowed to separate, the 
amount of undissolved impurities should not exceed 5 volumes or 10 per 
cent. by volume of the acid. 


* McKendrick and Dewar, ‘On the. Physiological Action of the Chinoline and 
Bases,’ Proc. Roy. Soe., 1874, p. 482. * McKendrick and Dewar, op. oi. 
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Acidum Carbolicum. B. and U.S.P. Cansoric Acmw. 
PHENOL. Puenyi-Atconon. C,H,HO; 94. 

A substance obtained from coal-tar oil by fractional distillation 
and subsequent purification. 

Cuaracters.—In colourless acicular crystals, which at a tem- 
perature of 95° F. become an oily liquid, having a strong odour 
and taste resembling those of creasote, which it also resembles 
in many of its characters and properties. Its specific gravity is 
1:065 ; boiling-point, 870° F. 

So.usitity.—The crystals readily absorb moisture on exposure to the 
air, and they are thus liquefied; the acid, however, is soluble in water to the 
extent of only 5 per cent., but it is freely soluble in alcohol, ether, and 
glycerin. 

ReEacrTions.—It does not redden blue litmus-paper. A slip of deal dipped 
into it, and afterwards into hydrochloric acid, and then allowed to dry in the 
air, acquires a greenish-blue colour. It coagulates albumen. It does not 
affect the plane of polarisation of a ray of polarised light. 


DosE.—1 to 8 grains. 


PREPARATIONS. 
B.P. 
Acidum Carbolicum Liquefactam ................cccecceeee. about 90 per cent. 
@lycerinum Acidi Carbolici. Glycerine of Carbolic acid 


(Carbolic acid 1, Glycerine 4 by measure) ....................4 part in 6 by weight. 
Suppositoria Acidi Carbolici cum Sapone. Carbolic 

Acid Suppositories. Carbolic acid, 1 gr.; curd soap, 15 

gr.; starch, q.s. to give consistence. 
Unguentum Acid! Carbolici (Carbolic Acid, 1; soft 

paraffin, 12; hard paraffin, 6). 


U B.P. 
Unguentum Acidi Carbolici (with ointment 1 in 10). 


B.P. Acidum Carbolicum Liquefactum. LiqtEFIEep 
CargnoLic Acip.—Carbolic acid liquefied by the addition of 10 
per cent. of water. 

CuaracTers.—A colourless or very slightly reddish or brown- 
ish liquid having the taste, odour, &c., of carbolic acid. 

So.usrLiry.—It dissolves in 18 to 26 per cent. of water at 60° F. (15°5° C.), 
yielding a clear or nearly clear solution, from which any slight coloured 
impurity contained previously in the acid separates as dark oily drops. 

Dosr.—1 to 4 minima. 

Action.—Carbolic acid is a powerful deodoriser and dis- 
infectant (p. 106). It precipitates albumen, and destroys low 
organisms. It prevents the decomposition of albuminous fluids 
by bacteria, and the fermentation of sugar by yeast. Quantities 
smaller than those which are sufficient to kill these organisms 
suffice to prevent their development. It does not appear to 
destroy the action of all organic ferments so readily, although 
it does so when applied for a long time, or in concentrated 
solution ; it prevents the conversion of starch into sugar, the 
conversion of albumen into peptones, and the decomposition of 
amygdalin with formation of hydrocyanic acid. .When applied: 
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to the skin it produces a white stain, and greatly diminishes the 
sensibility of the part. The stain afterwards becomes brownish, 
and of a parchment-like consistence, and the epidermis by-and- 
by peels off. Carbolic acid does not act as a vesicant, but ap- 
pears to cause anesthesia of the part to which it is applied, 
extending to some distance below the surface. If applied over a 
large surface of skin it may be absorbed to such a degree as to 
cause poisoning, and even death. The symptoms are weakness, 
delirium, and collapse. When applied to mucous membranes 
it has a similar action. In the mouth it causes a burning pain, 
and when swallowed produces symptoms of gastro-enteritis, pain 
in the stomach, and sometimes vomiting and purging. Along 
with this there is great collapse, delirium, and death, sometimes, 
though not always, preceded by convulsions, the pupils being 
contracted. After death the blood is found to be very dark, 
and its coagulability greatly diminished. Carbolic acid appeare 
to be a powerful poison to all the tissues, paralysing both muscle 
and nerve when applied directly to them without previously 
stimulating them. After absorption it acts especially on the 
medulla oblongata, but acts also on the spinal cord, first 
stimulating and then paralysing these centres. From its action 
on the cord it produces in frogs convulsions resembling those 
of strychnine, these being followed by paralysis. It first stimu- 
lates the respiratory and vaso-motor centres, and afterwards 
paralyses them. It thus produces at first quickened respiration 
with rise of blood-pressure, and it also quickens the pulse. As 
the centres become paralysed the blood-pressure falls greatly 
the respiration becomes slower, and the pulse also becomes slower. 
When it is injected directly into the blood, so that it can act in 
large quantity on the nerve-centres, it paralyses the vaso-motor 
centre at once, and causes the blood-pressure to fall very greatly 
without much alteration being observed in the action of the heart 
itself. That the vaso-motor centre is completely paralysed by 
carbolic acid is shown by the fact that after its injection the 
blood-pressure is not raised either by stimulation of sensory 
nerves or by asphyxia. Although carbolic acid acts first and 
most markedly on the nerve-centres in the medulla oblongata it 
affects the cerebral centres also. This effect is evidenced in 
man by headache, giddiness, and lassitude, followed by uncon- 
sciousness. In animals it also affects the cerebrum, as shown 
by alterations in sensibility and motor power. It stimulates the 
Sweat centre and salivary centres, producing perspiration and 
salivation. Medium doses ap to cause death by paralysis of 
the respiration, so that artificial respiration may be of some use 
in preventing it; but large doses paralyse the heart also, so that 
death occurs in spite of artificial respiration. It diminishes the 
temperature in cases of poisoning, and also when given to 
animals in a febrile condition, though when the fever is very 
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high it does not seem to have much effect. It is excreted by 
the kidneys, and can be readily detected in the urine by bromine 
water. It sometimes gives rise to a very dark colouration of the 
urine, due to some oxidation-product of the carbolic acid, probably 
hydroquinone (p. 809). 

Part of the carbolic acid appears in the urine, in combination 
with sulphuric acid, as sulpho-carbolates, and if the quantity 
administered has been large the ordinary sulphates may com- 
pletely disappear. The hydroquinone occurs also to a great 
extent in the urine in combination with sulphurie acid. The 
compound is colourless, and thus the urine, when freshly passed, 
has a normal appearance; on standing, the hydroquinone be- 
comes free, undergoes further oxidation, and causes the urine to 
assume a brown colour. 

TREATMENT OF Porsoninc.—-The stomach should be emptied 
by emetics, or best by the stomach-pump. Demulcents, such as 
olive oil, should then be administered. For the treatment of the 
general symptoms following carbolic acid poisoning, and to aid 
the elimination in the urine, the administration of sulphates 
—e.g. sodium sulphate in 10-grain doses—is advisable. 

Uses.—It has sometimes been applied externally to produce 
local anesthesia for slight operations, such as opening abscesses. 

When mixed with oil, in the proportion of ten minims to an 
ounce of oil, it relieves the painof burns. One of the best means 
for removing the pain of toothache is to dip a little cotton-wool 
into carbolic acid melted by the aid of heat, and insert the 
pledget into the cavity of the tooth, covering it over with dry 
cotton-wool, to prevent the tongue being burned by contact with 
the acid. It is used as a stimulant to indolent ulcers and 
wounds, and to destroy condylomata, and has been applied to 
the throat in cases of diphtheria, ulceration, and aphthe. It has 
been employed as an injection in deep-seated inflammations 
such as chronic synovitis, inflamed glands, boils, hydrocele, ery- 
sipelas, and poisoned wounds. Carbolic acid, 2 per cent. in 
simple ointment, is useful in relieving itching in chronic eczema 
and urticaria, and in papular eczema it gives relief when applied 
in a lotion of one part of the acid to one part of boric acid and 
200 parts of alcohol. It is used locally as an antiparasitic in favus, 
tinea versicolor, and ringworm. Its chief application, however, 
is to destroy the minute organisms which cause putrefaction in 
albuminous fluids, and to prevent the untoward results which 
would arise from the absorption of putrid discharges. 

According to Sir Joseph “ister, the untoward consequences of 
operations are frequently due, not to the operation itself, but to 
the poisoning of the wound by the products of decomposing dis- 
charges, and poisoning of the system generally by absorption 
of these products. The decomposition is due to low organ- 
isms, such as bacteria, introduced from without, and it may be 
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prevented by the use of such substances as will prevent their 
development or destroy them when present. In performing opera- 
tions, therefore, he advises that the skin should first be washed 
with a watery solution of carbolic acid (1 in 40), that the instru- 
ments also should be treated with a similar solution, and that the 
incision should be made under a spray of carbolic acid (1 in 60).! 
After the operation is concluded under a constant use of the 
spray, the wound is covered with a protective consisting of var- 
nished linen dipped in a solution of carbolic acid (1 in 40), above 
which are laid eight layers of gauze, steeped in a mixture of 
carbolic acid (1), resin (4), and paraffin (4). Between the sixth 
and seventh layers is put a piece of waterproof tissue, in order to 
distribute the discharge and prevent it from oozing out at one 
spot. If the discharge be great the dressings ought to be changed 
once in twenty-four hours, under the spray; but as the wound 
heals, the intervals between the dressings may be lengthened. 

A solution of carbolic acid in oil is frequently used to lubri- 
cate, and at the same time disinfect, catheters (p. 105) ; but, as 
Koch’s experiments show, such a solution has no antiseptic 
power, and they ought to be first disinfected with an aqueous 
solution and afterwards oiled. 

Carbolic acid is very useful in what is sometimes known as 
an influenza cold, beginning with coryza, spreading down the 
throat to the air-passages, leading to severe bronchitis with much 
depression, and occasionally also to gastro-intestinal catarrh. 
This form of cold appears, like true influenza, to be extremely 
infectious, and to be easily communicated, not only by one 
member of a family to another, but even by casual visitors. It 
may sometimes be arrested, and may frequently be rendered less 
severe, by carbolic acid spray applied to the nostrils and by the 
use of a gargle containing carbolic acid. Other forms of sore- 
throat are also relieved by gargles containing about 1 per cent. 
of carbolic acid. Considerable care must be taken in using the 
gargle not to swallow it, on account of the poisonous properties of 
the acid. When the cold begins in the nose the solution of car- 
bolic acid for spray may contain 1 per cent., but perhaps a still 
better method of applying it is by a small ear-syringe, as a } or 
+ per cent. solution. A mixture of 1 part of carbolic acid with 
3 of creasote has been used for continuous inhalation in phthisis 
by means of the oro-nasal respirator. 

Carbolic acid is also used as an injection to wash out serous 
cavities, after the evacuation of fluids; for example, the cavity 
of the pleura after the evacuation of the fluid in pleurisy, and 
the cavity of an abscess after the removal of the pus. Internally, 
the acid has been given in cases of flatulent dyspepsia. It is a 





' The strength of solution placed in the bottle of the spray-producer is 1 in 20 
bot when mized with the stesn it is reduced to Lin eee 
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useful application to the uterus in chronic inflammation, excoria- 
tion, catarrh, and cancer, and as an injection in leucorrhea. 


Sodii Sulpho-carbolas, B. and U.S.P. Vide p. 626. 
B.P. Zinci Sulpho-carbolas. Vide p. 671. 


Creasotum, B. and U.S.P. Creasore. 

A product of the distillation of wood-tar. 

Cuaracters.—A liquid, colourless or with a yellowish tinge, 
and a strong empyreumatic odour. Specific gravity, 1-071. 

SoLuprity.—It is sparingly dissolved by water, but freely by alcohol 
ether, and glacial acetic acid. 

Reactions.—It coagulates albumin. A slip of deal dipped into it, and 
afterwards into hydrochloric acid, acquires on exposure for a short time to 
the air a greenish-blue colour. Dropped on white filtering paper and exposed 
to a heat of 212° F., it leaves no translucent stain. It turns the plane of 
polarisation of a ray of polarised light to the right. It is not solidified by the 
cold produced by a mixture of hydrochloric acid and sulphate of sodium. 


Dosge.—1 to 8 drops. 


PREPARATIONS, 
B.P. DOSE. U.8.P. DOSE. 
Mistura Creasoti (1 min.in 1 fl. Aqua Creasoti.. ......... 1-4 fl. dr. 
ORs NOLL) ois icscnssreseseveercaccevese 1-2 fi. oz. 


Unguentum Creasoti (with simple 
ointment, 1 part in 9)............... 
Wapor Creasotl .....................008 


U.S.P. Aqua Creasoti. Creasore Water. Creasote, 1; distilled water, 99; 
agitate and filter. 

B.P. Mistura Creasoti. Caxzasore Mixture. 

Take of creasote 1 part, glacial acetic acid 1 part, spirit of juniper 2 parts, 
syrup 382 parts, distilled water 480 parts. 

B.P. Vapor Creasoti. InxHauaTION oF CrEaAsore. 

Mix creasote (12 min.) and water (8 fi. oz.) in an apparatus so arranged that air 
may be made to pass through the solution, and may afterwards be inhaled. 

Acrion.—Creasote destroys low vegetable organisms, and pre- 
vents the fermentation which they cause. When administered 
to small animals, it causes great dyspnoea, weakening of the 
heart’s action, paralysis, and often sudden death. Its action 
differs from that of carbolic acid in the absence of convul- 
sions and in causing increased coagulability of the blood. 

Creasote is a powerful muscular poison. It coagulates albu- 
min and blood. When applied to the skin it destroys the 
epithelium, and has a similar action upon mucous membranes. 
In the mouth it produces a burning sensation and much sali- 
vation. Large doses taken internally cause nausea, vomiting, 
colicky pains, and diarrhea. The pulse is quickened, there is 
giddiness and headache, the respiration is slow and laboured, 
and the secretion of urine is increased. 

Uses.—It is often employed as a remedy in toothache, a 
small pledget of cotton wool being dipped into it and placed in 
the cavity of the decayed tooth. Care should be taken to cover 

8 a 


818 ORGANIC MATERIA MEDICA. [sEoT. Iv. 


this with fresh cotton wool, to prevent the tongue from being 
burned. Internally, it 1s given in cases of vomiting depending 
upon abnormal processes of fermentation in the stomach, and it 
is said to relieve vomiting due to other causes, such as ulcera- 
tion of the stomach, cancer, Bright’s disease, sea-sickness, and 
pregnancy. It is useful in diarrhea, especially that of children, 
where the diarrhoea depends upon irritation due to abnormal 
fermentation-processes in the intestinal contents. The vapour 
is used in phthisis and feetid bronchitis. 


Resorcin. C,H,(OH),(1: 8). Meta-pi-wypRoxy-BENZENE 
(vide p. 809). Not ofticinal. 

CuaracTEers.— White crystalline plates somewhat like benzoic 
acid, melting at 99°C. It has a sweetish harsh taste. 

So.vuBILITy.—It is soluble in less than 2 parts of water and 20 of olive oil. 
Pr a a aaa aqueous solution gives a dark violet colour with ferric 

8. 

Dosr.—5-80 grs. (0°3-2 gm.). It is best given with syrup 
of oranges and freely diluted. 

Action.—It is a powerful antiseptic. It coagulates albu- 
min. A saturated solution has a caustic action on the skin, but 
a weak solution—e.g. 5 per cent.—is not irritating to the skin 
or mucous membranes. In frogs it produces stupor, collapse, 
clonic spasms, and dyspnceea like carbolic acid. In warm- 
blooded animals it also causes clonic convulsions, dyspnea, 
dilatation of the vessels and increased secretion of saliva and 
tears. Death occurs through paralysis. Large doses in man— 
30 ers. or more—cause giddiness, singing in the ears, symptoms 
of intoxication, like those of alcohol, convulsive tremors and 
collapse. In febrile conditions it greatly lowers the temperature. 

Uses.—It is a powerful antiseptic and has been employed 
locally in diphtheria. A 5 per cent. solution has been used as 
an application to syphilitic sores and skin diseases, and as an 
injection into the bladder in cystitis. It appears to shorten the 
duration of facial erysipelas when applied every four hours, in 
the form of a 25 per cent. ointment made with vaseline. A 1 
per cent. solution has been used as a collyrium. In infantile 
cholera it has proved very useful in doses of 14-5 grains 
(0°1-0°3 gm.), given in infusion of chamomile. Doses of 5 
grains three times a day before meals are useful in preventing 
fermentation in the stomach. As an antipyretic it lessens the 
temperature in phthisis and in typhoid, to a less extent in pneu- 
monia and erysipelas. It has also been used in ague. 

Its disadvantages are the profuse perspiration which it pro- 
duces, the short duration of its antipyretic action, and the rapidity 
with which the temperature again rises, 


Hydroquinone. C,H,(OH),(1: 4). Pana-pi-#yDROXY-BENZENB 
(p. 809). Not officinal. 
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Cuaracters.—In crystals or plates with a slight sweetish taste. 
Action.— Like that of resorcin, but about four times stronger. 
Usrs.—Similar to those of resorcin. 


Pyrocatechin. C,H,(OH),(1 : 2). OrtHo-pI-HYDROXY-BENZENE 
{p. 809). Not officinal 

CHaracters.—Ilt forms crystals or plates. 

SoLusiLiry.—It is readily soluble in water, alcohol, and ether. 

ReactTion.—It reduces cupric sulphate. 

Action.—Like that of resorcin, but it is about three times 
stronger. 

Usres.—Like those of resorcin. 


Pyrogallic Acid. Pyrocattot, TRI-HyYDROXY-BENZENE, 
C,H,(OH), (vide p. 810). Not officinal. 

Cuaracters.—Light, glistening crystals. 

PREPARATION.—By heating gallic acid. 


So.usBiLity. —Readily soluble in water and alcohol. 
ReEactTIon.—It rapidly combines with oxygen, becoming dark in colour. 


Dose.—} to 14 gr. 

Action.—It has a doubtful antiseptic action. In mammals 
it decomposes the red blood-corpuscles, causing brownish dis- 
coloration of the skin and mucous membranes, thrombosis in 
the veins, hemorrhagic infarcts in the kidneys and methzemo- 
globin or blood in the urine. In man the symptoms of poisoning 
come on rapidly, with headache, vomiting, purging, and collapse. 

Uses.—Pyrogallol is chiefly used externally in skin diseases. 
A 20 per cent. ointment has been used as a caustic in lupus, 
cancer, and chancres. It appears to destroy the diseased part 
without affecting the surrounding healthy tissue. In place of the 
ointment, a 20 per cent. powder with starch may be used. As 
goon as the wound granulates it is dressed with iodoform: the 
pain is short and moderate, and no danger is to be apprehended 
from absorption.! In lupus erythematosus, a 10 per cent. oint- 
ment may be applied twice daily for three or four days, anti- 
septics being afterwards used. An ointment of similar strength 
and similarly applied is of great service in patches of psoriasis, 
especially of the face and hands. It does not, like chrysarobin, 
stain linen; but the risk of absorption must ke considered, as 
hemoglobinuria has followed its application to large surfaces of 
the body. It is useful in tylosis of the palms and soles, and a 2 
per cent. alcoholic solution may be painted with beneficial result 
over large tubercles in acne rosacea, after poulticing. 

Internally it has been given in hemorrhage. 


Acidum Salicylicum, B. and U.S.P. Saricynic Acm. 
HC,H,0,; 188 (p. 810). 


at uncriin wrteme marie Nee meetin marta eon 


1 Bull. de Therap., Jan. 80, 1888; Centralblt. f. d. med. Wissenschaft, No. 42, 
1888. 
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A crystalline acid obtained by the combination of the elemente 
of carbolic acid with those of carbonic acid gas and subsequent 
purification, or from natural salicylates such as the oils of winter- 
green (Gaultheria procumbens, Linn.) and sweet birch (Betula 
lenta, Linn.). 

CuaracTERS.—In white acicular crystals, inodorous but light 
and easily diffused and then irritating to the nostrils; taste at 
first sweetish, then acid. 

The crystals melt at about 311° F. (155° C.), and below 
392° F. (200° C.) volatilise without decomposition. 


So.usiiry.—It is soluble in 500 to 700 parts of water at ordinary tempe- 
ratures ; readily soluble in alcohol, ether, and hot water; soluble also in 
solutions of citrate or acetate of ammonium, phosphate of sodium, or borax. 

Reactions.—The aqueous solution gives with solution of perchloride of 
iron a reddish-violet colour. An alcoholic solution allowed to evaporate 
spontaneously should leave a perfectly white residue. 


Dosz.—5 to 80 grains. 


B.P. PREPARATION. 
Unguentum Acidi Salicyliel (salicylic acid, 1; soft paraffin, 18; hard. 
paraffin 9). 
Orrrormman, SaLIcYLATE. 
Sodii Salicylas. 


Action.—When mixed in a proportion of 1 to 10 per cent. 
with fluids containing the germs of bacteria it will prevent 
their development, and in the proportion of 1 in 60 will destroy 
bacteria when swarming in a fluid (p. 91). Salicylic acid like- 
wise destroys the life of the torula, and prevents alcoholic fer- 
mentation, as well as the fermentation caused by the organic 
ferments, &c. (p. 78). 

It has little power to reduce the temperature in health, but 
is a most powerful agent in lowering the temperature of fever. 
When injected into the blood, or administered by the stomach in 
large quantities, it lowers the pulse-rate, blood-pressure, and 
respiration. When taken in medicinal doses for some time, it 
produces noises in the ears, deafness, giddiness, and headache, 
in this respect resembling quinine. Occasionally it has caused 
sudden depression of the circulation and collapse. 

In large doses salicylic acid causes feeble circulation, lowers 
the blood-pressure, and produces death through paralysis of the 
respiration. It is excreted in the perspiration, saliva, and 
urine. During its excretion it frequently irritates the kidneys 
and produces albuminuria. It appears in the urine partly as 
salts of salicylic acid, and partly in combination with glycol as 
Balicyluric acid. After its use the urine is not unfrequently 
brown by reflected and green by transmitted light, and contains 
& substance which reduces copper solution. 

_ Uses.—Externally it has been employed as an antiseptic 
instead of carbolic acid, and bas been used by insufflation in 
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diphtheria successfully. A mixture of 2 parts with 100 of tallow 
applied directly to the feet, not to the stockings, has been found 
most useful in preventing sweating and soreness of the feet in 
soldiers after a long march. In intertrigo 1 to 2 per cent. in 
starch soothes the irritation and prevents decomposition of the 
sweat. A lotion (4 per cent.) is useful in pruritus and chronic 
urticaria, and one of half per cent. in alopecia furfuracea. It 
has been recommended for soft sores, which should be kept 
covered with the pure acid for two days, and then treated with 
emollient ointment. Salicylic acid dissolved in collodion flexile 
(gr. xxx. to 3j.) is very useful for corns and warts, and in a 
plaster with gutta-percha in corns, tylosis, and in the thickened 
patches of chronic eczema; also to hasten the peeling of the 
palms and soles after scarlet fever. 

In doses of 3 to 5 grains taken during meals it is very useful 
in arresting fermentative changes in the stomach and prevent- 
ing acidity and flatulence. It is usually employed internally in 
the form of salicylate of sodium (p. 628). As already mentioned 
it is useful both in acute and chronic rheumatism. Itis of much 
less use in typhoid fever than in rheumatism, and, although it 
has some antiperiodic action, it is not such a powerful remedy 
in malarious affections as quinine. Salicylate of sodium is useful 
in phlegmasia alba. As already mentioned, it relieves headache. 
It seems to have a peculiar power of increasing the secretion of 
bile and rendering it more watery. In this it differs from most 
other cholagogues, which increase the proportion of solids in the 
bile. It is therefore indicated in cases where there is a tendency 
to the formation of gall-stones. 


Naphthalin, C,,H, (vide p. 810). Not officinal. 

Source.— It 1s prepared from tar. 

Cyaracrers.—Colourless micaceous crystals with a peculiar 
smell. 

So.vuBiLity.--Insoluble in water, dilute acids or alkalis. Sparingly 
soluble in cold alcohol, more readily in hot alcohol. 

PuriricaTion.__As the commercial naphthalin is often impure it should 


be purified by washing it with alcohol on a filter until the alcohol is colour- 
less, then drying and subliming. 


Dosp.—For adults 14-8 grains asa single dose. As much 
as 80 grains may be given during the day. For children, 14-8 
grains every three hours. 

ADMINISTRATION.—In the form of powder mixed with sugar 
and scented with oil of bergamot it may be taken in wafers or 
capsules. It ma be used as enema, but as it is quite insoluble 
in water it must be suspended in a mucilaginous vehicle such ag 
-decoction of marsh mallow. The best way of doing this is by 
mixing the quantity of naphthalin required (15-75 grains) with 
2 or 8 fluid ounces of boiling distilled water, and stirring until 
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it is diffused in very fine drops throughout the liquid. It should 
then be poured into 15 or 80 fluid ounces of boiling marsh- 
mallow tea and vigorously stirred. The liquid is then allowed to 
cool, and introduced into the rectum by a soft tube and funnel 
. 484). 
ai Action.—It destroys low organisms and prevents the ger- 
mination of their spores. It is a powerful antiseptic, but it 
must be intimately mixed with the substances on which it is to 
have this action. It has little or no poisonous action on the 
higher animals when given either by inhalation or internally, 
the reason probably being that it is so sparingly soluble that it 
is not absorbed in sufficient quantity from the intestinal canal 
to be injurious to the organism. When given internally it dis- 
infects the whole contents of the intestinal canal, so that the feces 
have either no smell at all or a faint smell of naphthalin. It is 
so sparingly soluble that most of it remains in the intestine and 
acts on the contents of the intestinal tube along its whole length 
from the stomach to the rectum. It is excreted in the urine, 
partially unchanged and partially as naphthol and perhaps phenol. 
Usres.—It may be used wherever it is desirable to destroy 
germs and stop processes of putrefaction or fermentation in the 
intestine. It has proved useful in typhoid fever, diarrhea, 
acute and chronic, vomiting and diarrhea in children, and tu- 
bercular diarrhea. During its excretion by the kidneys the 
urine is rendered aseptic by it or by the products of its decom- 
position, and it is therefore useful in vesical catarrh.' It is 
possible that it may be useful in cholera. 


Naphthol. C,,H,OH.—There are several kinds of naphthol. 
The only one hitherto used is the beta- or iso-naphthol. Not 
officinal. 

Cuaracters.—In white crystals with a somewhat agreeable 
smell. 

So._usitity.—Sparingly soluble even in hot water. Soluble in alcohol, 
ether, and chloroform, in olive oil and vaseline. 

Action and Uses.—It has a therapeutic action on the skin 
like tar, and may be applied as ointment in the strength of 1 to 
5 per cent., for children not over 2 per cent. It is useful in 
hyperidrosis (Kaposi). It is used in scabies, eczema, and local 
sweating. It may be applied in } to 5 per cent. alcoholic solution, 
or as an ointment (10 per cent.). When absorbed it causes 
vomiting, loss of consciousness, convulsions, and hematuria. 


Hydrochlorate of Rosaniline. Synonyms: Fucnsin, Ma- 
GeNta, Ros£ing, ANILINE Rep. C,,H,,N,HCI. Not officinal. 
Cuaracters.—Elongated crystals with a brilliant green lustre. 





' Rossbach, Berlin. klin. Wochenschr., 1884, Nos. 24, 42, 46. 
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So.vBinity.—It is readily soluble in water, giving a bright red solution. 

PREPARATION.—Rosaniline is a colourless substance, prepared by acting 
on aniline with oxidising agents, such as arsenic acid. The compounds of 
rosaniline with monobasic acids have brilliant colours. 

Dosr.— 4-4 grs. 

Actions.—Rosaniline hydrochlorate, when perfectly pure, is 
said to have no marked physiological action. Fabrics dyed with 
it have acted as local irritants, producing eczema; but it is 
probable that this effect may be due, at least in great part, to 
the presence of arsenic. When given internally it has produced 
salivation, vomiting, diarrhoea, and when injected into the veins 
it has caused trembling, staggering, albuminuria, and fatty 
degeneration of the kidneys. These symptoms may possibly be 
due to the presence of aniline or of arsenic as impurities. It is 
excreted by the kidneys, saliva, and bile, and probably also by 
the intestinal mucous membrane. It gives a magenta colour to 
the urine. 

Use.—To lessen or remove albumin from the urine in albu- 
minuria. 

Pyridine. C,H,N (p. 810). Not officinal. 

CuaracTers.—A colourless liquid with a powerful odour. It 
evaporates when exposed to the air, and mixes with water in all 
proportions. Like chinoline it forms salts. 

Dosr.—+-5 gm., allowed to evaporate in an open dish in a 
room of 25 cubic metres capacity. The patient must be exposed 
to the vapour for twenty to thirty minutes three times a day.! 

Action.—(See also p. 811.) According to See it has been 
found by experiments on animals to diminish the reflex activity 
of the spinal cord and respiratory centre. 

Uses.—On account of its sedative action upon the respiratory 
centre, pyridine has been used in the manner described with bene- 
ficial effect in cases of asthma; the emphysematous and cardiac 
forms as well as the purely nervous seem to be benefited. 


Chinoline. C,H,N (p. 811). Not officinal. 

Cuaracters.—A colourless liquid with an aromatic odour. It 
forms crystalline salts. 

Dosr.—Of the tartrate 7-15 grs. (0°5-1 gm.). 

Action.—It is a powerful antiseptic and antipyretic. In 
moderate doses it lowers the temperature and pulse-rate. In 
large doses it produces languor, diminished reflex excitability, 
dyspneea, paralysis and collapse (vide p. 811). 

ses.—It has been used in typhoid fever, rheumatism, and 
erysipelas, apparently with benefit. It is little used in pneu- 
monia; and in phthisis it is apt to irritate the stomach and pro- 
duce collapse. 


' Germain Sée, Comptes Rend. Ac. Scien., 1886. 
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Kairin. HyprocHLoRaTE OF OXY-ETHYL-CHINOLINE HyprIDE. 
Not officinal. 

Dost.—38-80 grs. Best given in wafer-paper or a capsule. 

Action.—It is a powerful antipyretic. 

Uses.—Used in febrile conditions to lower the temperature. 
Filehne recommends that doses of 8 grains should be given every 
hour at first for four times or until the temperature has fallen to 
100°F. If the temperature falls after four doses, 4 grains should 
be given hourly until the temperature again begins to rise, when 
the dose should be increased. If the temperature has not fallen 
to 100° after four doses of 8 grains, 12 or 16 grains should be 
given hourly, until the temperature of 100° F. is reached, when 
the dose should be lowered as before. Like resorcin, it pro- 
duces profuse sweating. 


Antipyrin. Not officinal. A synthetically prepared alkaloid. 
There are two substances bearing this name, viz. methyl- 
oxy-chinicine and dimethyl-oxy-chinicine. The latter is the 
commercial drug. 

Chinicine or quinicine is a hypothetical base. The supposed 
constitution of chinicine and methyl-oxy-chinicine may be thus 
graphically represented :— 

H 


H 
| N—H | N—H 
C. NS CK. LN 
UN /\ | ae, 
no G Scua Ho” ; ee 
| | ! 
H—C C C—H HC C C—H 
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H 4H 0 
Chinicine or Quinicine. Methyl-oxy-chinicine. 


So.uBruity.—It is very readily soluble in water, with a sweetish bitter 
and rather pleasant taste. 

ReactTions.—Ite solutions give with ferric chloride a deep red, and with 
nitrous acid a greenish blue colour. 

Dosg.—Thirty grains hourly for three hours. For children 
a grain and a half for every year of the child’s age may be given 
hourly for three hours. If it causes vomiting it may be dis- 
solved in half its weight of hot water and injected subcuta- 
neously. 

AcTIon.—It reduces the febrile temperature for several (1-20) 
hours when given as above in two or three doses (vide p. 419), 
and when its effect has passed off, the rise of temperature which 
then occurs is less frequently accompanied by rigor than is the 
case with kairin. It causes profuse perspiration. It slightly 
increases the blood-pressure. It has no action on the respira- 
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tion. It is excreted in the urine. It sometimes, though rarely, 
causes vomiting, and very seldom causes collapse. 

Uses.—In febrile diseases generally. It seems specially 
useful in typhoid fever and phthisis, but is also useful in ery- 
sipelas, surgical fever, pleurisy, and pneumonia. 


Thallin. Not officinal. A synthetically prepared alkaloid. 
It is chemically tetrahydro-paramethyl-oxy-chinolin. 

CHanactEers.—A colourless powder, with a taste and smell 
reminding one of meadow-sweet. 

SoLusmiry and Reaction.—It is soluble in water and gives an emerald 
green colour with perchloride of iron, whence its name. 

Dosr.—5 grains or more. 

Action.—It is a powerful antipyretic (p. 419), but does not 
appear to be quite so good as antipyrin. 


Antifebrin. PHENyLaceTamIpE. C,H,.C,H,O.NH. Not offi- 
cinal. 

Cuaracters.—A pure white crystalline powder; odourless, 
and producing a slight burning sensation on the tongue ; neutral 
in reaction. It melts at 118° C. and distils at 292° C. 

PREPARATION.—By the action of glacial acetic acid upon anilin. 

So.usBiLity.—It is soluble in 189 parts of water at 6° C., more soluble in 
boiling water, freely soluble in alcvhul, in wine, and in ether. 

Dosr.—}~—1 gm., not exceeding 2 gms. in the twenty-four hours. 

Action anp UseEs.—Antifebrin seems not to be poisonous 
to dogs and guinea-pigs when given in relatively large doses. It 
has been introduced as an antipyretic in man, and has been 
given in typhoid fever, erysipelas,'’ rheumatic fever, and other 
febrile conditions. It reduces the temperature rapidly, the effect 
lasting from three to seven hours, according to the size of the 
dose; the pulse is slowed, and the patient often falls into a 
quiet sleep.?, No vomiting or diarrhwa has been noticed, but 
there is some tendency to collapse. A quarter of a gramme of 
antifebrin is said to have the same effect as one gramme of 
antipyrin. 


Saccharine. BeExzoy.-suLrHonic-mipe. C,H,(CO)(SO,)NH. 
Not officinal. 

Cuaracters.—A white amorphous powder, crystallisable from 
hot aqueous solutions, with a very sweet taste and faint flavour 
of bitter almonds. It melts at 200° C., with partial decom- 
position. 

So.usrpity.— With difficulty soluble in cold, more soluble in hot, water. 


Readily soluble in alcohol and ether. As sugar is not soluble in ether, this 
reagent may be employed to separate a mixture of saccharine and sugar. 


1 In one case of erysipelas I found two doses of 7 grains each with an interval 
of two hours reduce the temperature below normal and cause some tendency to col- 
lapse ; in another case, 2 grs. every 2 hours reduced the temperature slowly and 
steadily without collapse. 

3 Cahn and Hepp, Central. f. klin. Med., Aug. 14, 1886. 
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PREPARATION.—Acting on toluene, C,H,CH,, by sulphuric acid at 100° C., 
by which toluene sulphonic acids (ortho and para) are formed; the sodium 
salts of these are next prepared and converted into sulphonic chlorides. The 
ortho-chloride is changed into the amide by ammonium carbonate and the 
amide oxidised, and then treated with a dilute mineral acid; saccharine is 


precipitated.' 

Action aND Uses.—Saccharine is antiseptic. It is said to 
be quite innocuous to dogs, even in large doses, but it is not 
a food, like sugar. From its sweet taste, 220 times stronger 
than that of sugar, it may prove a useful substitute for sugar in 
eases of diabetes. It has no injurious action in man, nor, like 
salicylate of sodium, has it any curative action in diabetes. 


1 For full details of this process, see Roscoe, ‘Recent Progress in Coal-tar 
Industry,’ Roy. Inst. Proc., 1886, 


SECTION VY. 


VEGETABLE MATERIA MEDICA, 


VEGETABLE KINGDOM. 
INTRODUCTION. 


AurHoveH it is probable that, at some future time, we may be 
able to make artificially drugs which will be able to produce on 
the organism any effect which we desire, yet many years must 
elapse before this can be done, and in the meantime we may 
possibly find our purpose served, at least to a certain extent, by 
the use of new remedies of vegetable origin. In our search for 
such remedies we may be aided by the knowledge that plants 
which resemble each other ‘in some of their botanical characters, 
while differing in others, frequently contain principles which 
exert upon the body actions similar in their general features, but 
differing in details. 

Thus, we find that various species of the genus Rhamnus con- 
tain principles which have a general similarity in action, but at 
the same time present such differences that the action of one 
species may be uncertain and painful, while that of another is 
certain and free from discomfort. 

In plants which are so much less closely connected as no 
longer to belong to the same genus, but yet belong to the same 
natural order, we find differences varying considerably in amount. 
For example, we sometimes find the action of different genera 
in one natural order, e.g. Gentianacee, is as much alike as the 
action of different species in a genus belonging to another order. 
At other times we find, as in the Cucurbitacee and Atropee, 
that plants belonging to all the genera in an order have a ten- 
dency to produce somewhat similar actions, but these actions 
vary very considerably in regard both to their intensity and 
quality. In other cases we find plants which are so closely 
allied as to belong to the same genus contain active principles 
which have apparently an entirely opposite action. Thus one 
species of strychnos will yield strychnine, which causes death by 
convulsions, while another will yield curara, which kills by para- 
lysing the motor nerves. 

But more than this, we find that principles having a very 
different, or even an antagonistic, action are frequently contained 
in the same plant; thus from the poppy and from Indian hemp 
we can obtain morphine and cannabin, which are almost pure 
narcotics, and thebaine and tetanocannabin, which are almost 
pure convulsants. From Calabar bean we obtain physostig- 
mine, which paralyses the spinal cord, and calabarine, which 
stimulates it so as to produce convulsions. From jaborandi we 
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get pilocarpine, which stimulates the ends of secreting nerves, 
and jaborine, which paralyses them. 

It is thus evident that the action of many drugs will depend 
upon the proportion in which their active principles are present 
in them, and it 1s possible that the proportions may be such that 
the drug may entirely fail to produce its usual action, as would 
be the case, for example, if the proportion of jaborine in jabo- 
randi leaves should be sufficient to neutralise the action of the 
pilocarpine. 

It is just possible, also, that the proportion may occasionally 
be such as to reverse the usual action of the drug, and the effect 
of a mixture of alkaloids may sometimes be considerably influ- 
enced by the greater susceptibility of the patient to the action of 
one or other of them. 

A great deal of light has been thrown on the relationship to 
each other of the alkaloids in individual plants or in allied 
species by Crum-Brown and Fraser's discovery that the addition 
of alcohol-radicals to alkaloids sometimes completely alters their 
action ; so that methy]-strychnine, e.g., has an action like curara. 

It is probable that the active principles in plants are formed 
by the decomposition of the albuminous matter in their tissues 
(p. 99), and that the quantity, the quality, and the proportion of 
different principles present in the plant may vary with the period 
of growth, and with the conditions under which the plant is 
grown. Thus hyoscyamus is comparatively inert in the first year 
of its growth, but it becomes active in the second year ; and the 
common hemp has little or no narcotic power when grown at 
moderate temperatures, but acquires it when cultivated in a 
warm climate, as that of India or the Southern States of America. 

It is not at all improbable that the active principles of plants 
may vary even with the time of day, for Sachs has found that a 
great variation certainly takes place in the amount of starch 
present in leaves, so much so, indeed, that leaves gathered at 
evening contain starch in considerable quantities, while it may 
be almost absent from others gathered before sunrise. The 
old herbalists were very particular regarding the times at which 
plants were to be gathered, and it 1s quite probable that by more 
attention to such minutig, we might obtain remedies more 
certain in their effect. 

At the same time, by investigating the physiological action 
of various plants, we may possibly be able to obtain a series in 
which the actions vary regularly from one another, so that we 
can select the one which will best suit our purpose. 

A mere knowledge of the names of species, genera, or 
natural orders is perfectly useless, for the names are liable to be 
changed at the will of botanists, but a knowledge of the botanical 
relationships of plants may be a useful indication in our search 
after new remedies. 
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CHAPTER XXXI. 
PHANEROGAM A. 


Division I.—ANGIOSPERM. 
Class ,I—DICOTYLEDONES POLYPETAL&-. 
Sus-Cuass I.—THALAMIFLOR. 


RANUNCULACE:. 


B.P. Aconiti Folia. Aconrre Lreaves.—The fresh leaves 
and flowering tops of Aconitum Napellus, gathered when about 
one-third of the flowers are expanded, from plants cultivated in 
Britain. 

CHARACTERS.—-Leaves have deeply-cut, wedge-shaped segments, by which 


even a fragment of the leaf can be recognised ; exciting slowly, when chewed, 
a sensation of tingling. Flowers deep-blue, helmet-shaped. 


OFFICINAL PREPARATION. 
BP. DOSE. 
Zxtractum Aconiti (green extract) ...........ccccessceeeeeeeees 1-2 gr. 


B.P. Aconiti Radix. AcoxirE Roor.—The dried root of 
Aconitum Napellus, collected in winter or early spring before the 
leaves have appeared. From Britain or Germany. 


U.S.P. Aconitum. The tuberous root of Aconitum Napellus. 


CHARACTERS.—-Conical and tapering, usually from one to three inches 
long, not thicker than the finger at the crown, blackish-brown, internally 
whitish. A minute portion, cautiously chewed, causes prolonged 
tingling and numbness. 

Properties AND Composition.—The chief active 
principle in both leaves and roots is an alkaloid 
aconitine or aconitia, which is combined with aconitic 
acid. It is only present in small quantity in the 
leaves. In the root resinous and fatty matters and 
several other active principles are also present. Ne- 
paul aconite, or Bikh, the root of A. feroxr, contains 
an alkaloid, pseudaconitine, which is much more 
active than aconitine. Japanese aconite is said to | Fi. 176. 
contain an alkaloid which is much more powerful theasmeaé 
even than pseudaconitine. It is therefore very im- “** 
portant that officinal preparations should be made only from 


the root of A. Napellus. 
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Orrictnau PREPARATIONS. 


DOSE 
Tincture Aconitl.............. cc ceseseeeeees 1-15 minims. 
| Moonitd (p. 516) .......ccccseeees 
U.8.P. 
Abstractam Aconiti................cccccscsesceeccnenes -1 gr. (-03~°86 gm.) 
Extractum Aconiti................cccccuscccecccceeeces 4 gr. (01-02 gm.) 
Extractam Aconiti fluidum .............0...00..40 4 min. (‘08-12 o.c.) 


U.S.P. Abstractum Aconiti.— Exhaust powdered aconite, 200 parts, with alco- 
hol containing 2 parts of tartaric acid. Retain the first 170 parts of the percolate,. 
evaporate the remainder to 30, at a temperature not exceeding 50° C. (122° F.), and 
mix with the reserve portion. Place the mixture in an evaporating dish, and having 
added 50 parts of sugar of milk, cover it with a piece of thin muslin gauze and set 
aside in a warm place, where the temperature will not rise above 50° C. (122° F.), 
until the mixture ia dry. Lastly, having added enough sugar of milk to make the 
mixture weigh 100 parts, reduce it to a fine uniform powder. 


B.P. Aconitina. Aconrtmxe.—A white, usually amorphous, 
solid alkaloid. 

When rubbed on the skin it causes a tingling sensation, 
followed by prolonged numbness. It is a very active poison. 

PREPARATION.—The aconitate of aconitine is dissolved out of the pounded 
root by macerating in spirit. If ammonia were now added, the aconitine 
would be set free, but being soluble in spirit would not be precipitated. The 
spirit is therefore recovered by distillation, and the residual extract dissolved 
in water, in which the aconitate of aconitine is soluble, although the alkaloid 
is very sparingly so. By adding ammonia, aconitine is precipitated mixed 
with colouring matter and other principles. It is then dissolved in ether, 
which leaves the colouring matter behind. The ether is recovered by dis- 
tillation, and the aconitine further purified by dissolving in water acidulated 
with sulphuric acid and reprecipitating by ammonia. 

CHARACTERS AND ReactTions.—A white, usually amorphous, solid; strongly 
alkaline to reddened litmus, neutralising acids, and precipitated from them 
by the caustic alkalis, but not by carbonate of ammonium or the bicarbonates 
of sodium or potassium. It melts with heat, and burns with a smoky flame, 
leaving no residue when burned with free access of air. 

Sotusmiry.—Soluble in 150 parts of cold and 50 of hot water, and much 
more soluble in alcohol, ether, and chleroform. 


OrrictinaL PREPARATIONS. 


B.P. Unguentum Aconitines.--Aconitine, 8 gr., dissolved in rectified spirit, 
4 fi. dr., and mixed with prepared lard, 1 0z. For external application only. 


PuysioLocicaL Action.—General Action.—The action of 
aconite is exerted most markedly on the peripheral ends of sen- 
sory nerves, on the heart, and on the respiration. 

In frogs it produces steady loss of motion, both voluntary 
and reflex, with gradually increasing weakness of respiration, 
and of the heart, which finally stops in diastole, usually about. 
the same time as the respiration. 

In man one of the most marked symptoms is the local 
tingling and numbness produced in the mouth by aconite or 
aconitine if they come into actual contact with it. This irrita- 
tion is not limited to the mouth, but occurs also in the gullet 
and stomach, where it produces belching, nausea, and vomiting. 
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If aconite preparations, or aconitine, are taken in capsules so 
that they do not touch the mouth or tongue, this local tingling 
and numbness are hardly felt at all. " 

After absorption, however, the poison is carried by the cir- 
culation throughout the body, and then causes a tingling in all 
parts of the body in the order of their sensitiveness as de- 
termined by Weber. The most sensitive parts are affected first, 
viz. the tongue and lips, the finger-tips, face, perineum, breast, 
belly, and last the back. 

The heart is quickly affected even by very small doses, and 
a, single drop of the tincture (B.P.) given in water twice or thrice 
at intervals of a quarter of an hour will in many cases greatly 
reduce the rate of the pulse. This slowness of the pulse is due 
to an action of the aconite upon the vagus-roots, and does not 
occur after the administration of atropine. In some cases of 
disease also the pulse seems little affected by aconite. In larger 
doses the vaso-motor centre becomes gradually paralysed, while 
the heart remains slow, the blood-pressure falls greatly, and the 
pulse is not only slow but exceedingly weak and irregular. 

Great muscular weakness and dyspnoea occur, the respira- 
tions being slow, shallow, and feeble. The dyspnea, and pro- 
bably the weakness also, depend to a considerable extent upon 
the feebleness of the circulation and consequent imperfect 
nutrition of the nerve-centres, for the administration of atropine 
lessens the dyspnea. 

In addition to this, however, there must be a direct paralys- 
ing action on the respiratory centre, and death usually occurs 
from stoppage of the respiration. 

When the heart is examined immediately after death, it is 
generally found to be still pulsating, although sometimes it 1s 
found to have stopped and even lost its irritability. In the latter 
stage of aconite poisoning the effects of imperfect respiration 
may become manifest in the livid colour and anxious appearance 
of the face, the cold sweat on the skin, and sometimes protrusion 
of the eyes with dilatation of the pupil. 

Death is sometimes preceded by convulsions, which do not 
appear to be entirely due to asphyxia. 

Action on Individual Organs.—The muscles are little if at 
all affected by aconite. The terminations of the motor nerves 
appear to be first irritated, so that fibrillary twitchings of the 
muscles occur in a frog; afterwards they are paralysed. The 
peripheral ends of sensory nerves in the skin and mucous 
membranes are first irritated, so that the peculiar tingling and 
numbness is felt, and sometimes also intense neuralgia, affecting 
branches of the fifth nerve; afterwards they are paralysed. The 
motor centres of the spinal cord, and the respiratory and vaso- 
motor centres in the medulla, appear to be first slightly stimu- 
lated, so that clonic convulsions may occur. The reflex power of 
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the cord is diminished, the sensory ganglia being affected before 
the motor ganglia. The paralysis of the cord is probably to a 
great extent, however, due to its imperfect nutrition from failure 
of circulation. The brain remains unaffected, the mental facul- 
ties being usually clear up till death. Sometimes drowsiness 
oecurs, which may, however, be due to the circulation; and 
headache is also observed, which seems to involve the interior of 
the head, and is distinct from the facial neuralgia observed in 
earlier stages of the poisoning. Like the motor centres in the 
cord, the vaso-motor centre in the medulla oblongata appears 
to be first stimulated and then paralysed, so that the blood- 
pressure rises at first in rabbits, though it falls in dogs and cats, 
apparently from the slowing of the pulse produced by stimula- 
tion of the vagus-roots (p. 288). Later on, the vaso-motor 
centre becomes paralysed to a considerable extent, though not 
entirely, so that the blood-pressure falls greatly. Although not 
completely paralysed, it becomes insensible to reflex stimulation, 
so that irritation of a sensory nerve will no longer raise the 
blood-pressure. 

The heart in the frog is first quickened and then slowed. In 
man or mammals there is first slowness of the pulse, but shortly 
before death it may become more rapid. This effect appears to 
depend chiefly upon primary stimulation succeeded by paralysis 
of the motor ganglia in the heart, the effect in mammals being 
altered by the simultaneous action of the drug upon the vagus 
roots in the medulla. 

The respiration is at first slow and deep with marked ex- 
piratory effort; afterwards slow, shallow, and laboured. 

This effect appears to be due to the direct action of the poison 
on the respiratory centre, together with its indirect action through 
weakening of the circulation (pp. 238 and 239). Before death 
convulsions occasionally occur, and these are, to a great extent, 
due to the indirect effect of the drug through the circulation, but 
possibly also to a direct irritating effect on a convulsive centre 
in the medulla. 

The temperature falls constantly throughout. The stomach 
is irritated immediately by the poison taken directly into it, so 
that violent vomiting may occur; but it may also be irritated by 
the poison being eliminated by the gastric mucous membrane 
after injection subcutaneously or into the blood, so that the 
effects are similar to those produced by the direct introduction 
of the drug into the stomach (p. 39). The secretion of the 
salivary glands is increased, and usually the sweat also, possibly 
other secretions. The intestines are irritated like the stomach, 
and diarrhcea occurs in consequence. 

The pupil at the commencement of poisoning alternately 
contracts and dilates, the tendency to contraction being most 
marked; and a similar result occurs from the local application 
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of aconitine to the eye. Later on there is extreme dilatation. 
This dilatation may be due to reflex irritation from the gastro- 
intestinal mucous membrane (p. 218). Aconite quickly passes 
from the blood into the tissues, for if the greater part of the blood of 
a poisoned dog is transfused into the veins of a healthy one within 
a@ few minutes after poisoning has begun, it produces no effect. 

THERaPEvTic Uses or AconiTE.—Aconitine is applied locally 
in the form of ointment in cases of severe neuralgia, a small 
piece about the size of a pea being rubbed into the painful part. 
If the neuralgia affects the temple, great care must be taken that 
the ointment does not get into the eye, as rapid absorption 
occurs from the conjunctiva, and general poisoning may result. 

Aconite liniment is frequently employed in muscular rheu- 
matism; in various forms of neuralgia, such as sciatica; and 
over swollen and painful joints. Admixture with chloroform 
facilitates the absorption of alkaloids through the skin, so that 
a mixture of aconite liniment with chloroform liniment may be 
more efficacious than either the one or the other separately ; but 
the mixture should be employed with care, and not over too large 
a surface, to prevent any risk of too rapid absorption. 

As a local sedative to the stomach it has been employed in 
full doses to check the vomiting of pregnancy. Its chief use, 
however, is in the febrile condition depending upon local in- 
flammations, such as tonsillitis, sore-throat, pleurisy, pneumonia, 
phthisis, peritonitis, pericarditis, acute rheumatism, gout, ery- 
sipelas, otitis, gonorrhcea, and in urethral fever. In many of 
those conditions small doses of aconite slow the pulse, lower the 
temperature, and give much relief to the patient. In cardiac 
disease its action 1s somewhat uncertain. In nervous palpita- 
tion it is sometimes useful, and 1f may give relief in palpitation 
depending upon hypertrophy, but frequently it 1s of no use in 
this condition. In diseases of the nervous system its internal 
application alone, or combined with its external use, sometimes 
gives relief in headache, toothache, noises in the ear, neuralgia, 
especially in the face, in intercostal neuralgia, and neuralgia ac- 
companying herpes zoster. It has been found useful, also, in 
some cases of amenorrhea depending on a sudden check to the 
menstrual flow, and also in severe menorrhagia. 

Move or Apriication.—-Externally it may be applied in the 
form of ointment or liniment, internally in the form of tincture 
orextract. The extract is uncertain in its strength, and death has 
occurred from the two grains laid down as a maximum dose by 
the British Pharmacopeia. The tincture should also be adminis- 
tered in very small doses, as it is difficult to counteract its effect 
when too much has been given. Instead of giving a large dose, 
therefore, all at once, it is much better to give it in divided 
doses, such as one drop in a little water, every quarter or half 
an hour until the pulse has begun to be affected, and then every 
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hour or two afterwards, according to the necessities of the case, 
so as to maintain the action (Ringer). 


Staphisagrie Semina, B.P.; Staphisagria, U.S.P. 
SravesacRE SEEps, B.P. Srapnisaaria. Srtavesacre, U.S.P. 
—The seeds dried ripe of Delphinium staphisagria. 

CHARACTERS.—Irregularly triangular or obscurely quadrangular, arched, 
blackish-brown when fresh, but becoming dull greyish-brown by keeping. 
Testa wrinkled and deeply pitted; nucleus soft, whitish, oily. No marked 
odour; taste nauseously bitter and acrid. 

Coxwposirion.— They contain several alkaloids, the most im- 
portant being delphinine and staphisagrine. 

B.P. PREPARATION. 
Unguentum Staphisagriw. (Crushed seeds, 1; macerated in benzoated 
lard, 2, for two hours, and strained.) 

Action.—Staphisagrine paralyses the motor nerves in 
frogs, like curare, and kills mammals without convulsions by 
paralysing the respiration. Delphinine resembles aconitine in 
many respects, and like it causes slowness of the pulse and re- 
spiration, paralysis of the spinal cord, and death by asphyxia. 
It stimulates the vagus centre in the medulla, and also the 
accelerating centre for the heart (p. 818). It slows the respira- 
tion, apparently by an action on the slowing fibres of the vagus, 
for when the vagi are cut, it quickens respiration, probably by 
stimulating the respiratory centre in the medulla. In advanced 
stages of poisoning it paralyses the ends of the vagus in the 
heart and also the cardiac muscle. It removes the still-stand 
caused by muscarine and digitalin (Boehm). By depressing the 
action of the spinal cord it arrests the convulsions caused by 
strychnine. 

Uses.—Stavesacre ointment is used to destroy pediculi. 


U.S.P. Pulsatilla. Puxsatruua.—The herb of Anemone 
pulsatilla and Anemone pratensis, and of Anemone patens, var. 
Nuttalliana, collected soon after flowering. 

It should be carefully preserved and uot be kept longer than 
one year. 

CHARACTERS. — Leaves radical, petiolate, silky-villous, twice or thrice 
deeply three-parted or pinnately cleft, with linear, acute lobes, appearing after 
the large, purple (or, in the last-named species, sometunes whitish) towers ; 
inodorous, very scnd. 

Dose.—14-6 grains. 

Composition.—The fresh plant yields by distillation with 
water, an acrid, oily principle, with a burning, peppery taste. 
A similar oil is got from Ranunculus bulbosus, R. flammula, and 
ft. sceleratus. Its therapeutic value is not great. When kept 
for some time, this oily substance becomes decomposed into 
anemonic acid and anemonin. 

Action.—The oil acts as a vesicant when applied to the skin. 
Anemonic acid appears to be inert. Anemonin sometimes 
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causes local inflammation and gangrene when subcutaneously 
injected; vomiting and purging when given internally. It is 
uncertain whether these symptoms are due to anemonin itself or 
to some impurity in it. The chief action of pure anemonin is a 
depressant one on the circulation, respiration, and spinal cord, 
to a certain extent resembling that of aconite. The symptoms 
are slow and feeble pulse, slow respiration, coldness, paralysis 
affecting first the hind and then the fore-legs, dyspnoea, and 
death without convulsions. In poisoning by extract of pulsatilla 
convulsions are always present. Their absence in poisoning by 
anemonin appears to be due to its paralysing action on motor 
centres in the brain (p. 184) ; 1t does not paralyse the muscles 
and motor nerves in frogs. 

Uses.—It is supposed to be diaphoretic and emmenagogue. 
It has been used in amenorrhmwa, dysmenorrhcea, catarrh of 
various mucous membranes, bronchitis, and asthma. 


Adonis Vernalis. Not officinal.—This plant is considered 
by some to be a species of Anemone. 

Composition.—It contains a glucoside adonidin. 

Action.—Adonidin has an action almost exactly like that of 
digitalin, but 1s much stronger, and is said not to be cumulative. 
It appears to be about ten times as powerful as digitoxin. 

Usre.—It may be used instead of digitalis, and sometimes 
succeeds when digitalis fails. It 1s, however, less certainly bene- 
ficial in valvular disease than digitalis, and should be used only 
when digitalis fails (Nothnagcel). It appears to produce vomiting 
and diarrhea more readily than digitalis (Bubnoff). 

ADMINISTRATION.—It may be given in the form of infusion 
(4-2 dr. of the root to 6 fl. oz. of water) in doses of 4 fl. oz. every 
two to four hours. 

Cimicifugz Rhizoma, B.P.; Cimicifuga, U.S.P.  Crm- 
ciruGcA. Buack Snakeroot.—The dried rhizome and rootlets of 
Cimicifuga racemosa. Synonym : Actwa racemosa. 

CHARACTERS.—The rhizome is hard, 2-6 inches long, about 4 to 1 inch 
thick, somewhat flattened-cylindrical in form, having on its upper surface 
the remains of several aerial stems, and below numerous small wiry brittle 
branched rootlets, which in commercial specimens are more or less broken 
off. Both rhizome and rootlets are brownish-black, almest odourless, and of 
a bitter, slightly acrid, taste. Their fracture is close, that of the rootlets pre- 
senting a thick bark, and a central axis with from three to five, usually four, 
converging woody wedges, so as to assume a tnangular, cross-like, or stellate 
appearance. An infusion is blackened by a persalt of iron. 

Composition.—It contains, when fresh, a volatile oil, a resin, 
and a bitter neutral substance, but it is not known to which of 
these its activity is due. 


B. ann U.S.P. Orricrnan PREPARATIONS. DOBE. 
Bxtractum Cimicifuges Liquidum, B.P. (Fluidum, U.S.P.) .... 38-80 min. 
BWimotura Cimioifuga...... ci. ccccccccevccsecesesssesscssseceseveevcccaces 15-60 min. 


Aorion.—In large doses this drug produces nausea, vomiting 
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depression, headache, and giddiness. Its action on the heart is 
said to be like that of digitalis, but is less powerful. 

Usres.—It 1s used as a stomachic and cardiac tonic in 
various conditions of weakened heart. It has been used in chorea, 
rheumatic affections, headache, and neuralgia, and is useful as 
an expectorant in bronchitis or acute catarrh, and in phthisis. 
Under the name of Actea racemosa it obtained a great reputation 
as a cure for acute rheumatism, but this was not confirmed on a 
more extensive trial. 


Podophylli Rhizoma, B.P.; Podophyllum, U.S.P. Popo- 
PHYLLUM Roor.—The dried rhizome and rootlets of Podophyllum 
peltatum, North America. 


- ~~ 


Fig. 177.—Podophs ilum, half the natural size. 


CHARACTERS.—In pieces of variable length, about } of an inch thick, dark 
reddish-brown externally, whitish within, breaking with a short fracture. At 
intervals of about two inches the rhizome 18 thickened, and from each 
swollen part or joint a number of pale brown rootlets spring. These are 
brittle, and many of them break short off close to the rhizome, leaving little 
round white spots which help to distinguish podophyllum easily from other 
roots. Powder yellowish-grey, sweetish in odour, bitterish, subacrid and 
nauseous in taste. 


Composition.—Its most important constituents are podo- 
phyllin, which is a resinous substance, and berberine, which 
is a yellow alkaloid (p. 839). 


OFFICINAL PREPARATIONS OF PODOPHYLLUM. 


B.P. DOSE. 
Podophylli Resina.. 0... ek ees cceceeev eee 4-1 gr. 
U.8.P. DOSE. 
Resina Podophylli .......s-.cecscecerecereees sence sees 4-) gr. (0008 0:03 gm.) 
ADSUPACtUIN? (44. - aivchenenindcnnier atssatedceniaunery 5-10 er. (0°33-0°67 gm.) 
Extractum = yee eee e ceeeee ceseeee te ce seeeesee 1-3 gr. (0°06 02 gm.) 
S ge (PION ie: oie ek, esa dnised . 5-15 min. (0°3-0°9 c.c.) 


Podophylli Resina, B.P.; Resina Podophylli, U.S.P. 
Resin oF PopopHytuum. Synonym: Podophyllin. 


PREPARATION.—The resin is dissolved ont of the powdered root by ex- 
hausting with spirit, the greater part of which is recovered by distillation, 
and the remainder holding the resin in solution is poured into water slightly 
acidulated with hydrochloric acid, when the resin 18 precipitated as a fine 
powder, as it is insoluble in water. The resin itself consists to a great extent 
of a fatty and resinous acid, and subsides more quickly in acidulated than in 
pure water. It is afterwards washed and dried. 

CHARACTERS AND SOLUBILITY.—A pale greenish-brown amorphous powder, 
soluble in rectified spirit and in ammonia; precipitated from the former 
eee by water, from the latter by acids. ost entirely soluble in pure 

er. 


Composirion.—It consists chiefly of a fatty and resinous acid 
having little physiological action, and two active substances, 
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podophyllotoxin and picropodophyllin, the former being much 
the more powerful. 
Dose.—} to 4 grain. 


ZB.P. PREPARATION, 
DOSE. 


Tinctura Podophylli (1 gr. of resin in 1 fi. dr.) ...... 15 min. to 1 fl. dr. 


PuysioLocicaa Action.—The resin is the part chiefly em- 
ployed. It acts as a drastic purgative, increasing the secretions 
of the intestinal mucous membrane, and of the liver (p. 403). 
It acts on the bowels, when injected subcutaneously as well as 
when introduced into the intestinal canal. Like many other 
hepatic stimulants, 1: does not increase the secretion of bile so 
much when it acts as a purgative (p. 403). 

Uses.—It is used in cases of biliousness associated with dark 
stools (Ringer). When the stools are pale, mercurial pill is 
usually employed. It is often employed in combination with 
other purgatives, such as colocynth, aloes, or rhubarb. It is 
useful in congestion of the liver, and of the portal circulation, in 
ague with congested liver, and in sick headache with biliousness. 
Its action is uncertain and it frequently causes griping. 

Externally it acts as an irritant; if incautiously handled, it 
often produces conjunctivitis. 


U.S.P. Hydrastis. Hyprastis. Gonpen Seau.—The rhi- 
zome and rootlets of Hydrastis canadensis. 

CHaracTERS.-- Rhizome about 1} inch long and } inch thick; oblique, 
with short branches, somewhat annulate and longitudinally wrinkled; ex- 
ternally yellowish-grey ; fracture short, waxy, bright reddish-yellow, with a 
thickish bark, about ten narrow wood-wedges, broad medullary rays and 
large pith. Rootlets thin, brittle, with a thick, yellow bark, and subquadran- 
gular, woody centre. Odour slight; taste bitter. 


Composition.—It contains the yellow, bitter alkaloid ber- 
berine (p. 888), and the colourless, also bitter, hydrastia, or 
hydrastine, besides a third alkaloid and a volatile principle not 
yet isolated, 


U.S.P. Prepanatrons. 


DOSE. 
Extractum Hydrastis Pluidum ....ccccc.cccn secceensctsccecceascesecses 1-2 il. dr. 
MAC LUV RSIS 2. uh cssnacsbagenrenaiey vers tuaumueleueecmaeseceriatanes 2-5 ti. dr. 


Uses.—Its uses are similar to those of the simple bitters 
(p. 864). Professor Rutherford found the resinous substance ob- 
tained from the root to be an hepatic stimulant of moderate power 
(p. 403). This substance, which is also called hydrastin, must 
not be confounded with the alkaloid. It consists of a mixture 
of hydrastine, berberine, and resin in varying proportions. The 
pure alkaloid hydrastine is said to be antiperiodic, and causes 
ringing in the ears like quinine. The mixture of the alkaloids 
acts as an emmenagogue (ride p. 453). 
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MAGNOLIACE. 


B.P. Anisi Stellati Fructus; U.S.P. Hlicitum. Star-Anisz 
Fruit.—the dried fruit of Zllictum anisatum. China. 


Cuaracters.—The fruit consists of 8 brown, boat-shaped carpels, joined 
at their mner ends so as to forma star. Each contains one seed with an 
oily taste. The taste of the fruit is sweet and aromatic. 


CompositTion.—It contains a volatile oil which so closely 
resembles that of true anise as to be officinal. 


Oleum Anisi, B.P. and U.S.P.—A volatile oil distilled in 
Europe from anise fruit; or in China from star-anise fruit. For 
Preparations and Action vide Anise (p. 985). 


MENISPERMACE. 


U.S.P. Menispermum. Menispermum. Canxaptan MoonseEeEp. 
—The rhizome and rootlets of Menispermum canadense. 


CHARACTERS.—Rhizome several feet long, about a quarter of an inch 
(6 millimetres) thick. vellowish-brown or brown, finely wrinkled longitudinally 
and beset with numerous thin, rather brittle rootlets; fracture tough, woody ; 
internally yellowish, with a thickish bark. a circle of porous, short, nearly 
square wood-wedges, and a large central pith; nearly inodorous; taste bitter. 

DosE.—5-—20 gr. in infusion. 

Cowrosition.—It contains a small quantity of berberine and 
a colourless alkaloid. 

Uses.—It acts as a bitter tonic, and is sometimes used also 
as a substitute for sarsaparilla. 


Calumbz Radix, B.P.; Calumba, U.S.P. Catvma Roor. 
—The root, cut transversely and dried, of Jatcorrhiza Culumba 





1%, 178,—Calamtsa, half the natural size, 


(Cocculus palmatus, DC.) From the forests of Eastern Africa, 
between Ibo and Zambezi. 


Cuaracterks.- Slices flat, circular, or oval, about 2 inches in diameter, 
from 4 to 4 of an inch thick, softer and thinner towards the centre, 60 as to 
present the appearanc? of bi-concave dises, greyish-yellow, bitter. 

Composition.- -It contains a neutral principle, calumbin, a 
yellow alkaloid berberine, to which it owes its colour, and 
calumbic acid. .‘ll these are bitter. It contains much starch, 
which is dissolved Ly hot water, so that a decoction is blackened 
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by iodine. The infusion is consequently made with cold water 
to leave the starch behind, as it renders the infusion liable to de- 
compose, especially in hot weather. It contains no tannin, and 
the infusion can therefore be prescribed along with salts of iron. 


PREPARATIONS. 

B.P. DOSE. 
EBxtractum Calumpba............ccccccsesceccscees 2-10 gr. or more. 
Xnfusum Calumbee (1 oz. to 1 pint) ........... 1-2 fi. o2. 
Tinctura Calumbe®... ............cceeseereeceeees 4-2 fl. dr. 
Also contained in Mistura Ferri Aromatica. 

U.8.P. 
Extractum Calumbw Fluidum ...............c.ee00 15-30 min. (0 9-1°9 ¢.c.) 
Tinctura Calumba@ ......c0...ccceccccseecesessneeseues 1-4 fl. dr. (3°75-15 c¢.c.) 


Action.—Calumba is a pure bitter stomachic tonic. 

Neither the berberine nor calumbin which it contains has any 
powerful physiological action. Berberine in doses of 14 grain 
given subcutaneously kills rabbits, with symptoms of prostration 
and fall of temperature; but a dose eight times as great given 
to them by the mouth has no action, and 15 grains only produce 
in man slight colicky pains and diarrhea. It is said to cause 
contraction of the intestines and of the spleen, and to lessen oxi- 
dation in the blood. Calumbin seems to have still less action. 
In small doses it seems, like other bitters, to raise the blood- 
pressure slightly, and in large doses to lower it. 

Uses.—Calumba is used as a bitter tonic in atonic dyspepsia 
an debility of the digestive organs. It is said to have a sooth- 
ing effect, and is therefore given in irritable conditions of the 
stomach. It is frequently employed in combination with iron, 
chiefly in the form of infusion; the advantage it possesses over 
other bitter infusions, except quassia, for this purpose, being 
that it contains no tannin, and consequently does not form an 
inky-looking mixture. It may be used as a general tonic during 
convalescence from various acute diseases, and may be prescribed 
in combination with either acids or alkalis. 


Pareire Radix, B.P.; Pareira, U.S.P. Parema Root.— 
The dried root of Chondrodendron tomentosum, Brazil. 


CuaracTEers.—Generally seen in more or less cylindrical pieces, about 
} inch to 2 inches in diameter and 4 inches or more in length. The bark is 
grevish-brown, and the wood grevish-yellow. It is recognised by the well- 
marked rings and medullary rays on the wood. The rings are irregularly 
concentric. . 


ComposiTion.—It contains an alkaloid pelosine or buxine, 
which appears to be identical with beberine. 


PREPARATIONS. 

B.P. DOSE. 
Decoctum Paroeire ................00.5. 1} ounce to pint......... 1}-~2 fi. oz. 
MAKCrmctur pg lect c cect eccectectecccec cess eneeeeeeeessesenneene 10-20 gr. 

a ei Biquidum...... 1 oz. to 1 fl. OZ. cecccacee 4-2 fi. dr. 


U.8.P. 
Extractum Pareirm Fluidum.............ccccsesccseeecees 1-2 fi. dr, (3°75-7°50 0.0.) 
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PrystoutocicaL AcTION anp Uses.—Pareira is a bitter tonic, 
but is chiefly employed as a stimulant to the mucous membrane 
of the genito-urinary tract, in chronic catarrh of the bladder. 
It is usually given in the form of decoction or liquid extract, 
frequently combined with an acid or an alkali, according to the 
condition of the urine. 


U.S.P. Picrotoxinum. Picroroxm. ©,H,,0,; 182.—a 
neutral principle prepared from the seeds of Anamirta paniculata. 


CaaracTERS.—Colourless, flexible, shining, prismatic crystals, permanent 
in the air, odourless, having a very bitter taste, and a neutral reaction. 

SoLusiLity.—It is soluble in 50 parts of boiling water, and in 150 of 
water at 14° C.; soluble in alkalis and in alcohol. 

Reactions.— When heated to about 200° C. (392° F.), the crystals melt, 
forming a yellow liquid; when heated on platinum foil, they char and are 
finally completely dissipated. Concentrated sulphuric acid dissolves picrotoxin 
with a golden-yellow colour, which turns violet-red on the addition of a trace 
of bichromate of potassiunm1. When mixed with three times its weight of 
nitrate of potassium, moistened with sulphuric acid, and then treated with 
strong solution of soda in excess, picrotoxin assumes a brick-red colour of 
short duration. The aqueous solution should remain unaffected by solutions 
of salts of mercury or platinum, tannic acid, iodide of mercury and potassium, 
or other reagents for alkaloids (absence of, and difference from, alkaloids). 


Dose.— ;4; to ~ 5 gr. in pill, or in the acctic solution de- 
scribed under Uses. 

Action.—It stimulates all the motor and inhibitory centres 
in the medulla, especially the respiratory and vagus centres. It 
also irritates motor centres, either in the cerebrum or in the 
medulla and cord, producing in all vertebrates alternating epi- 
leptiform spasms, with periodic stoppage of the motions of the 
diaphragm and slowness of the pulse. The spasms often take 
the form of swimming, running backwards or round in a circle 
(manége movements), or rolling of the body on its axis (pp. 1838 
and 215). The temperature is somewhat raised. 

Uses.—It 1s employed as an ointment (10 gr. to 1 oz. of lard) 
in tinea capitis, and to destroy pediculi. It should be used with 
care, as its application to the head has been followed by convul- 
sions and death. It has been used, though unsuccessfully, in 
epilepsy in doses of -!,-grain hypodermically, and has been found 
useful in the night sweats of phthisis (p. 443), in doses of ;4,, to 
34; grain in pill, or 2 to 4 minims of a solution containing 8 grains 
of picrotoxin, 4 fluid drachms of glacial acetic acid, and water up 
to 4 ounces. 


BERBERIDACES. 


U.S.P. Caulophyllum. CavLopoytuum. Brive Coxnosa.— 
The rhizome and rootlets of Caulophyllum thalictroides. 

CuaracteRs.— Rhizome about four inches (10 centimetres) long, and 
about one-fourth to two-fifths of an inch (6 to 10 millimetres) thick, bent; 
on the upper side, with broad, concave stem-scare and short, knotty branches ; 
externally grey-brown, internally whitish, tough and woody. Kootlets 
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numerous, matted, about four inches (10 centimetres) long, and one twenty- 
fifth of an inch (1 millimetre) thick, rather tough; nearly inodorous; taste 
sweetish, slightly bitter, and somewhat acrid. 


Dosr.—1-5 gr. in infusion. 

Composition.—It contains the glucoside saponin (p. 918) and 
resins. 

Uses.—It has little medicinal virtue, though it has been re- 
commended as a diuretic, antispasmodic, and emmenagogue. 


PAPAVERACE:. 


B.P. Papaveris Capsulz. Porry CapsuLtes.—The nearly 
ripe dried capsules of the white poppy, Papaver somniferum. 
Cultivated in Britain. 





Fig. 179.—Poppy capsule, half the natural size. 


CHARACTERS.— Globular, two or three inches in diameter, crowned by a 
sessile stellate stigma, which distinguishes them from colocynth and bael 
fruits. 

PREPARATIONS. 
B.P. DOSE. 


Decoctum Papaveris (2 02. boiled for ten minutes, ur foinen tations 
in 1} pint of water, strained, and made up to 1 pint) | : 


BVxtractum PAPAve ris oo... ccccccccccsecccsvcccevenscvens 2-5 gr. 
BYTUPUS PAPAvVeEr iB 2... sccccs scenes eccccececcsseceeees 1 fl. dr.-$ fl. oz. 


ComrosiTion.—The capsules contain a small amount of mor- 
phine (more being found when they are unripe than when ripe), 
together with meconic acid, and very minute quantities of 
papaverine and papaverosine. The seeds are devoid of these 
principles, but contain much bland oil. 

Action AND Usres.—Poppy capsules act in a similar manner 
to opium, but are much weaker, and not so certain in their action. 
They are employed in the form of syrup of poppies, and given 
chiefly to children as an opiate. Considering the uncertainty of 
its action, and in view of the fact that children are very readily 
affected by any preparation of opium, the drug should be used 
with caution. Externally the decoction is used for sedative 
fomentations to allay pain. 
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Opium, B. and U.S.P. Oprom.—The inspissated juice ob- 
tained from the poppy, Papaver somniferum. Grown in Asia Minor. 


PREPARATION.—The unripe capsules are incised, or rather deeply scratched. 
The milky juice which exudes becomes inspissated by spontaneous evapora- 
tion, and is scraped off and made into lumps. As these ought to consist only 
of the tears of thickened juice from the incisions, the lumps should tear with 
an irregular surface, and when drawn across a piece of paper should leave a 
light-brown interrupted streak. Sometimes vegetable extracts are used to 
adulterate opium, and then it has a more even fracture, and makes a more 
or less even streak on a piece of paper. 

CHARACTERS.— Irregular lumps, weighing from four ounces to two pounds ; 
enveloped in the remains of poppy-leaves, and generally covered with the 
chaffy fruits of a species of ramex ; when fresh, plastic, tearing with an irre- 
gular, slightly moist, chestnut-brown surface, shining when rubbed smooth 
with the finger, having a peculiar odour and bitter taste. 


Test.—QOpium should yield, when assayed, about 10 per cent. 
of morphine, B.P., 9 per cent. according to the U.S.P. 


PREPARATIONS. 
B.P. DOSE. 
COACINA. Sch cooscess Soarsacen eae adiaetewactencieoasewan ad eeueeeGuredianiees eooessf- 2 BT 
Confectio Opii (Pulv. Opii Co. ; . 
192 gr.; Syrup 1 02)... ie 1 part in 40, nearly............00... 5-20 gr. 
Mmplastrum Opii (with resin P part: 10: 10d g.tinsiesseiveiancccs for external use. 
PIASUOL) 5 ca sissiecivesencscteniasecotee’ 
+ fi. dr. tincture to 2 fl. oz. starch 
BmemMaea OPIl.........ccccscsccvececs mucilage. 
Extractum Opif ..................... About 1 part from 2 ............... 4-3 gr. or more. 
Bxtractum Opii Liquidam...... 22 gra. extractin 1 fl.oz. nearly..4-40 m.,,_,, 


Injectio Morphine Hypodermuica...1 gr. acetate of morphine in 10 m. 
Zinimentum Opit (ride p. 516)..1 of tincture in 2. 

, About 1 part from 8 or 10 of 
morn? canes Pea sete { OPI sprsege et titenetesioastowtese be #-4 gr. 
Morphine Acetatis Liquot...........4% gr. acetate in 1 fl oz............10-60 m. 
Morphine Bimeconatis Liquor.... 54 grs. bimeconate in 1 fl. oz....5-40 m. 


Morphing Hydrochloras ......... aes part from 8 or 10 of ice 
Morphing Hydrochloratis Liquor..44 gr. hydrochlorate in 1 fi. oz...10-G0 m. 
ty oe sal dean skieaeveanaes re 1 part from 7}$.........666. pee wena: 4-4 gr. 
ilula Ipecacua cum Scilla } . ] r 
(vide P. of) pare pa mee 1 part im 23, near ¥ eOeerrescevesare 5-10 gr. 
Pilula PFlumbi cum ; 
P. 522)..ccccssesseseseesese a ae dL part 108 csscscesdeniweccstiecar iss 4-8 gr. 
i 
(elle BE aa 1 part in 6, nearly .........:..0000. 8~5 gr. 
Pulvis Crete Aromaticus cum Opio..1 part in 40..........66. ccceeeeeen ees 10-60 gr. 
Pulvis Ipecacuanhe Compositus...1 part in 10...............cecceeeeee 5-15 gr. 
Pulvia Kino Compositus ..............1 part i 20 .....ccssesesesceesesne ees 5-20 gr. 
Suppositoria Plumbi Composita....1 grain in each suppository. 
Pulvis Opii Compositus.......... Apart 118.10 3. ceediss ccasanderssastians 2-5 gr. 
ear ence inset pun 2 OF 10:11 02: ries ideiccine: 15 m.-1 fi. dr. 
Tinctura Opti (Laudanum)........83 grains to 1 fi. 0z., nearly...... 4.40 m.or more. 





' Pilula Saponis Composita is purely a preparation of opium. It is sometimes 
convenient to give opiam to patients without their knowledge. If the pill wero 
called Pilula Opii the patients would see from the iption what they were 
taking, while they learn nothing about the nature of the medicine from the name 
Pil. Saponis Co. The name of this pill was changed from Pil. Saponis Co. to Pilula 
Opii in the B.P. of 1864, but the inconveniences which arose from this weae so great 
that the name was altered again. 


CHAP. XXXI.] THALAMIFLORA. 845 


PREPARATIONB—continued. DOBE. 
Tinctura Opii Ammoniata...... 5 grains to 1 fl. oz. ........006 .e 4-1 fi. dr. 
Trochisel Opil ................cc008. psth grain of extract in each.....1-4. 
Unguentum Galle cum Opio.........82 grains to 1 oz. galls ointment..for external use. 
Vinum Opi ......... cee cece eens 22 gr. extractin 1 fl. oz., nearly..4-40 m. or more. 


B.P. Pulvis Kino Compositus. Compounp Powper or K1no.—Kino, 32; 
opium, 4; cinnamon bark, 1. 

B.P. Puivis Opii Compositus. Compounp Powper or Or1um.—Opium, 14; 
black pepper, 2; ginger, 5; caraway fruit, 6; tragacanth, 4. 

B.P. Tinctura Camphoree Composita. Compounp TincTrure or CamPpHon 
(Enauisa Paregoric).—Opium, 40 gr.; benzoic acid, 40 gr.; camphor, 30 gr. ; oil 
of anise, 3 fl. dr.; proof spirit, 1 pint. 

B.P. Tinctura Opii Ammoniata. AMMONIATED TINCTURE or Opium (Scorcu 
Panreoric).—Opium, in coarse powder, 100 gr.; saffron, 180 gr.; benzoic acid, 
180 gr.; oil of anise, 1 fl. dr.; strong solution of ammonia, 4 fl. oz.; rectified 
spirit, 16 fi. oz. 

B.P. Vinum Opti. Wixe or Opium.—Extract of opium, 1 0z.; cinnamon 
bark, 75 gr., cloves, 75 gr.; sherry, 1 pint. 


PREPARATIONS. 
U.S.P. DOSE. 
Bixtractumi Opilsissnsvcuseccccsuessawcneetneneciaen sassawasieasies 4-1 gr. (0°031-0-065 gm.) 
Emplastrum Opu (6 parts in 100) 
Trochisci Glycyrihizw et Opii | 
gr. in each lozenge)..........04 dass 


prepared from 
Extractum Opii. 


U.S.P. Opii Pulvis. Powperep Orium.—Opium dried at a 
temperature not exceeding 85° C. (185° F.), and reduced to a 
moderately fine powder. It ought not to contain less than 12 
nor more than 16 per cent. of morphine. 


PREPARATIONS. 

U.8.P. DOSE. 
Acetum Opli (Black Diop)........ccccssesoseseeeseeeewees 10-15 min. (0°60-1 ¢.¢.) 
Opium Dernarcotisatum .....cccc cc cceeeeecceee ene ee oe tees 4-2 gr. (0°016-0:13 gm.) 
Pilulw Opii (Opium 1 gr.; Soap, } ar., vide p. 523) One pill. 
Pulvis Ipecacuanhw et Opii (1 in 10) ........0. ....00. 5-15 gr. (0°32-1 gm.) 
Tinctuia Ipecacuanhsm et Opit .....ccccceeeeeseeeeeeeeees 4-15 min. (0°25-1 c.c.) 
PIMCUUTA OPM. isna.-: cedaeced cawueeeas seviecereeseveediaseese 6 min. 
Tinctura Opti Camphorata .........cccscecnseeeeeeeaeees 4-15 min. (0°25-1 c.c.) 
Tinctura Opi Deodorata ..... pahecnteaausune eucuiaeasanes 6 min. 
Vint Opliycssas cies acligeovasemunscsete consi easuecianche 6 min. (0°37 c.c.) 


U.S.P. Acttum Orr. Vixceaar or Orrom.— Opium, 10; nutmeg, 3; extracted 
with diluted acetic acid by maceration and percolation up to 80 parts of liquid; 
then sugar, 20, is added. 

U.8.P. Oprrcat Dexarcotrsarom. DEnarcorisED Or1um.— Prepared by removing 
narcotine and odorous principles by extraction with stronger ether, and adding 
sufficient sugar of milk to make up the weight to that of opium containing 14 per 
cent. of morphine. 

U.S.P. Trsetura Ortr Deoporata. Deoporrsep Trnctcre or Oprom.—Macerate 
opium, 10, with water, 40, evaporate down to 10, shake with ether, 20, pour off the 
ether, and evaporate until the whole of the ether is gone. Mix with water, 50, 
filter, adding water up to 80, then add alcohol, 20. 

U.S.P. Trixcrora Ipecacuanna xT Opn. Tincture or Ipecac anp Oprum.— 
Deodorised tincture of opium, 100, evaporated to 85, then fluid extract of ipecac, 
10, is added, the mixture filtered, and diluted alcohol added up to 100. 

U.S.P.  Trixcrora Opirr CampHorata. CamPHoraTED TINCTURE oF OrromM.— 
Powdered opium, 4; benzoio acid, 4; camphor, 4; oil of anise, 4; glycerine, 40; 
diluted alcohol up to 1,000. 

U.S.P. Vixum Op. Wine or Orrom.—Powdered opium, 10; cinnamon, 1; 
cloves, 1; stronger white wine up to 100. 
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ComposiTion oF Oprum.—Besides the usual constituents of 
vegetable products, such as mucilage, albumin, pectinous sub- 
stances, caoutchouc-like substances, fat, volatile substances, some 
sugar, salts of ammonium, calcium, and magnesium, opium con- 
tains seventeen or eighteen alkaloids and two neutral substances, as 
well as a peculiar acid—meconic acid. Thealkaloids are chiefly 
combined with meconic acid or sulphuric acid, but may be partly 
free. The three most important alkaloids are morphine, codeine, 
and thebaine. The others are papaverine, pseudomorphine or 
oxymorphine, gnoscopine, codamine, laudanine, laudanosine, 
meconidine, lanthopine, protopine, cryptopine, narcotine, oxy- 
narcotine, hydroctarnine, narceine, rhewadine. The neutral 
substances are meconin and meconiasin. Some at least of the 
alkaloids in opium may be regarded as derivatives from mor- 
phine. Thus codeine and pseudomorphine or oxymorphine can 
be produced from morphine artificially. 

Besides the derivatives of morphine found naturally in opium, 
various series of alkaloids can be artificially prepared from 
morphine by (a) the addition of alcohol radicals, or by (6) oxida- 
tion, or (c) by dehydration. To the series of alkaloids produced 
from morphine by the addition of alcohol radicals, the name of 
codeines has been given. An example of these is codethyline, 
obtained from morphine by the introduction of ether. Among 
the alkaloids produced by oxidation are oxymorphine and oxydi- 
morphine. Apomorphine is produced by dehydration. 


B.P. Acidum Meconicum. Meconic Acrp. H,C,HO,. An 
acid obtained from opium. 

CuaracTEers.—In micaceous crystals, nearly colourless, the 
solution in water having a strongly acid taste and reaction. 


So.usriitry.—It 1s a ore gly soluble in water, readily soluble in alcohol. 

Reacrions.—The solution is coloured red by neutral solution of perchloride 
of iron, the colour being discharged by strong but not by diluted hydrochloric 
acid. The aqueous solution gives no precipitate with solution of iodine and 
iodide of potassium. 

Orricta, MEconate. 
BP. DOBE. 
Liquor Morphines Bimeconatis ............ccccocees 540 min. 


Action.—It has very little physiological action. It has been 
stated to have a narcotic action, but this is very feeble. 


U.S.P. Morphina. Morruine. C,,H,,NO,.H,O ; 808.—An 
alkaloid prepared from opium. 

Cuaracrers.—Colourless or white shining prismatic crystals, 
or a crystalline powder. Permanent in air, having a bitter taste 
and alkaline reaction. Heated on platinum foil, the crystals fuse, 
char, and disappear. 


_ SOLvBILITy.—Slight in cold water; complete in 600 parts boiling water ; 
in 100 alcohol at 15° C, (59° F.); in 86 boiling alcohol; in 18 boiling 
absolute alechol : almost insoluble in ether; slightly soluble in chloroform. 
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ReEactions.—Morphine is first reddened and then rendered yellow by 
nitric acid. With ferric chloride it gives a blue colour, changed to green by 
excess of the reagent, and destroyed by free acids or alcohol, but not by 
alkalis. A solution of morphine, acidified by acetic or sulphuric acid, is 
not precipitated by tannic acid. 

MPURITIES.—Other alkaloids. 

Trests.—On adding 20 parts of colourless solution of soda or potassa to 
1 part of morphine, a clear, colourless solution should result without a residue 
fabesnes of other alkaloids). Morphine yields a colourless solution with 
cold concentrated sulphuric acid, which should not acquire more than a 
reddish tint by standing for some time, and which should not assume a 
purple or violet, but merely a greenish colour, on the addition of a small 
crystal of bichromate of potassium (absence of and difference from strych- 
nine, brucine, &c.). 


Morphinz Hydrochloras, B. and U.S.P. Hyprocniorare 
or Morpnine, U.S.P. C,,H,,NO,HC).3H,0. 

Cuaracters.—White, feathery, acicular prisms of a silky 
lustre, permanent in air. 


SoLuBILITY.—It is soluble in water (24 parts at 15° C.) and spirit. 

Reactions.—The aqueous solution gives a white curdy precipitate with 
nitrate of silver (HCl), and a white one with potash, soluble in excess 
(morphine). It exhibits the reactions of morphine. Heated on platinum 
foil, it leaves no residue (no inorganic salts). 

PREPARATION.— Mix concentrated infusion of opium with chloride o, 
calcium, decolorise by animal charcoal, precipitate the morphine by ammonia 
and neutralise with hydrochloric acid. 


PREPARATIONS. 
U.s.p. None. 
B.P. , ; DOSE. 
Ziquor Morphine Hy drechloratis.. { as a ey BAe One OF *S10-60 min. 
Suppositoria Morphinee .................. 4 gr. in each suppository... 

o ” cum Sapone... 4 gr. ‘5 ‘5 sibs 
Tinctura Chiloroformi et Morphinee .. } gr. in 1 ff. 02. ..........6.... 5-10 min. 
Trochisct Morphine ...................65008. q; gr. in each lozenge.........1-4. 

cs ” et Ipecacuanhee...). gr. __,, ai. eieaee. celia 1_4, 


Biguor Morphine Hydrochloratis. SoLuTion OF HyprocHLORATE OF 
Morrnine.— Add diluted hydrochloric acid (9 min.), rectified spirit (2 fi. dr.) to 
distilled water (6 fi. dr.), and dissolve hydrochlorate of morphine (4} gr.) in the 
mixture. 

Tinctura Chioroformi et Morphine. TINcTuRE oF CHLOROFORM AND 
MoRPHINE.—It contains in a 10-minim dose chloroform, 1} min.; ether, 4 min.; 
rectified spirit, 1} min.; hydrochlorate of morphine, 3, ¢r.; diluted hydrocyanic 
acid, § min.; oil of peppermint, ,; min.; liquid extract of liquorice, 1} min. ; treacle, 
and syrup. It resembles chlorodyne. . 


Morphine Acetas, B. and U.S.P. Acetate or Morpuing. 
C,,H,,NO,.C,H,0O,. 
Cuaracters.— A white powder, with a faintly acetous odour. 


So.usiuity.—-Soluble in water and in spirit. 

Reactions.—Potash or soda gives a precipitate soluble in excess. and 
exhibiting the reactions of morphine, U.S.P. When sulphuric acid is added 
to the salt, acetous vapours are evolved. When freshly prepared it 1s soluble 
in 12 parts of water at 15° C. 

Preparation.—Obtain morphine by precipitating it from the hydro- 
chlorate by ammonia, dissolve it in acetic acid and crystallise, B.P. In the 
U.S.P. morphine is officinal, and requires only to be dissolved in acetic acid. 
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PREPARATIONS. 
v.8.P. None. 
B.P. DOSE. 
Liquor Morphine Acetatis......... 4 gr. in 1 fl. oz., or 1 per cent....60 min. 
Injectio Morphinee Hypodermica, ! gr. in 10 min. ................00 ae ae 


Liquor Morphines Acetatis. Soriorion or Acetate or Morpatmer.—lIt is 
prepared like the solution of the hydrochlorate, using the acetate of morphine and 
acetic acid. 

Injectio Morphinse Hypodermice. Hyproperuic [Nyecrion or MorpPHrIne. 
—A solution of acetate of morphine, containing 1 grain of the acetate in 10 minims 
of the injection. Acetate of morphine is freshly prepared by precipitating morphine 
from a solution of 92 grains of hydrochlorate of morphine in 2 ounces of warm 
distilled water, with sufficient ammonia to render the solution alkaline. The 
morphine is washed on a filter, dissolved in about an ounce of distilled water with 
the addition of acetic acid, and the use of gentle heat, until the whole of the mor- 
phine is dissolved and a slightly acid solution formed. Enough distilled water is 
now added to make up the solution to 2 fluid ounces exactly. It is then filtered, 
and kept from the light in a stoppered bottle.’ 


Morphinz Sulphas, B. and U.S.P. SvcxipuHare or Mor- 
PHINE. (C,,H,,NO,),.H,SO,.5H,O ; 758. 

Cuaracters.— White feathery silk crystals, permanent in air, 
with no smell, but a bitter taste. 


So.usiuity.—Soluble in 24 parts of water at 15° C. 

ReEactTions.—In its reactions it corresponds to the hydrochlorate, but is 
known to be a sulphate by giving with chloride of barium a white precipitate 
insoluble in hydrochloric acid. 


U.S.P. Preparations. None 1n B.P. 


DOSE. 
Pulvis Morphing Compositus ..........ccccccoeseeceeceenes 10 gr. (0°65 gm.) 
Trochisei Morphing et Ipecacuanhe..................... 1 or 2. 


U.8.P.  Porvis Morratxx Compositcs. Compocxp Powver or Morraine 
(Tully's Powder).—Sulphate of morphine, 1; camphor, 20; glycyrrhiza, 20; pre- 
cipitated carbonate of calcium, 20; alcohol, q.s. to mix the camphor intimately 
with the other ingredients. It is intended as a substitute for Dover's powder. 


Apomorphinz Hydrochloras, B. and U.S.P. Hyprocnio- 
RATE OF APOMORPHINE. C,.H,,NO,HC1; 303°4.—The hydrochlo- 
rate of an artificial alkaloid prepared from morphine. It should 
be kept in small, well-stoppered vials, in a dark place. 

PREPARATION.—By heating morphine or codeine in sealed tubes with 
concentrated hydrochloric acid. 

Cuaracrers.— Smail, greyish-white, shining, acicular crystals, 
turning green on exposure to light and air, inodorous, with a 
very faint acid reaction on moistened litmus-paper. 


So.usinity.—Soluble in thirty-five parts of alcohol, the solutions being 
decomposed with production of a green colour when they are boiled. 

Reactions.—F rom solutions, bicarbonate of sodium throws down a pre- 
cipitate which becomes green on standing and then forms a purple solution 


aaa oe oe 








' The possibility of morphine being transformed into apomorphine by long 
keeping in solution should be remembered. A 8 per cent. solution of hydrochlorate 
of morphine, which was hypnotic when freshly prepared, became y converted 
into apomorphine after being kept for eleven months, and then produced violent 
vomiting.— Brit. Med. Journ., June 26, 1886, p. 1222. 
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with ether, violet with chloroform, and bluish-green with alcohol. With 
dilute solution of perchloride of iron it gives a deep red and with nitric acid 
a blood-red coloration. 

PREPARATION. 


Xnjectio Apomorphines Hypodermica.— (2 grains dissolved in 100 minims 
of camphor-water and filtered. It should be made as required for use.) 


DosE.— ,;-+ grain (‘006-012 gm.), or 2-8 minims of the 
B.P. injection, hypodermically as emetic. 

Action.—When given internally or injected hypodermically 
apomorphine acts as an emetic, producing nausea and vomiting 
in from five to twenty minutes. After vomiting has occurred the 
nausea usually disappears quickly. It usually produces less de- 
pression than tartar emetic, but collapse has occurred from its 
use in children. It probably causes vomiting, partly reflexly 
and partly directly, inthe same way as tartar emetic (p. 873). It 
stimulates the motor centres in the brain and the respiratory and 
vomiting centres in the medulla, and afterwards paralyses them. 

In rabbits, which cannot vomit, apomorphine causes constant 
movement, rapid breathing, convulsions, paralysis, and death. 
In cats and dogs small doses cause vomiting, while large doses do 
not, but produce manége movements and paralysis ; some degree of 
inco-ordination of gait may be observed in man after a large dose. 

It paralyses muscular fibre, voluntary and involuntary, but 
does not affect motor or sensory nerves. The pulse is at first 
quickened, while the blood-pressure is unaltered ; but large doses 
paralyse the heart. The secretion of bronchial mucus is in- 
creased (p. 253). 

Uses.—It is used as an emetic for the purposes already men- 
tioned (p. 874). Its special advantages are the readiness with 
which it can be administered by hypodermic injection without 
causing any local irritation and the short duration of the nausea 
it occasions. It is useful also as an expectorant, alone or along 
with morphine (p. 250). 


Codeina, B. and U.S.P. Conerne. C,,H,,NO,.H,O; 317.. 
—An alkaloid contained in opium. It is probably methyl- 
morphine. Morphine = C,.H,,NO,(OH); codeine=C,,H,,NO, 
OCH,). 

Ciaracters.—In colourless or nearly colourless octahedral 
erystals. The aqueous solution has a bitter taste and an alkaline 
reaction. 


PREPARATION.—It 1s separated from the ammoniacal liquors from which 
morphine has been obtained, by evaporating, treating the residue with water, 
precipitating with caustic potash, and purifying the precipitated alkaloid by 
recrystallisation from ether. 

oLUBILITY.—It is soluble in eighty parts of water and of solution of 
ammonia, readily soluble in spirit and in diluted acids. 

Reacrions.—The alkaloid dissolves in sulphuric acid, forming a colour 
less solution, which, when gently warmed with molybdate of ammonium or a 


8 1r 
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trace of perchloride of iron, assumes a deep blue colour, Moistened with 
strong nitric acid it becomes yellow but not red (difference from and absence 
of morphine). Ignited in air it yields no ash. 

Dost.—For diabetes } grain gradually increased to 5 grains 
or more three times a day, unless it produces great drowsiness 
or the sugar disappears. For cough } of a grain every three or 
four hours. 

Action.—Codeine has only a slight hypnotic action, and may 
scmetimes be given in doses of 15 grains daily without producing 
any marked drowsiness in diabetic patients. Others again are 
rendered drowsy by 5 or 6 grains daily. Its most marked action 
appears to be on the nerves of the abdominal viscera and on 
motor centres in the brain. When given for several days it 
lessens the irritability of the digestive tract so that irritant 
poisons, like arsenic, produce neither vomiting nor purging. 

It increases the irritability of the spinal cord, and produces 
in frogs languor succeeded by convulsions and paralysis. In 
mammals it appears rather to stimulate motor centres in the 
brain (p. 190). It causes some drowsiness, but the motor phe- 
nomena are most marked. These are twitchings, maneqe or 
swimming movements, paralysis of the hind-legs, and weakened 
circulation, followed by a sudden shrick and convulsions. Death 
may occur at once or recovery take place. 

I have observed symptoms very like these in poisoning by 
pure brucine, and in some points they resemble those of picro- 
toxin (p. 838). 

Uses.—Although it 1s not a powerful hypnotic, like morphine, 
codeine has been strongly recommended in nervous insomnia, 
and also in cases where sleep is prevented by the pain of rheu- 
matism or cancer, or by distressing cough. Its power to lessen 
the irritability of the intestinal nerves has been already men- 
tioned, and possibly it excrts a similar action on the nerves of 
other viscera, such as those of the respiratory organs, &c. Such 
an action would explain its beneficial effects in cough when 
morphine cannot be borne. Its chief use is in diabetes.' It 
certainly lessens, and sometimes entirely removes, the sugar 
from the urine. Ags Claude Bernard found that irritation of the 
central end of the cut vagus caused dilatation of the hepatic 
vessele and the appearance of sugar in the urine, it seems not 
improbable that the utility of codeine in diabetes is due to its 
power of lessening the irritability of the afferent fibres in the 
nerves of the abdominal viscera. This is rendered all the more 
likely by the fact that codeine does not prevent the occurrence of 
sugar in the urine in carbonic oxide poisoning,’ where alterations 
in tissue change, leading to glycosuria, are probably of a more 
general nature, and Jess dependent on local alterations in the 
hepatic circulation. 


REC ELE ORRRERTe a Hine caterers 





o enenteaetunih sceahend 


' Pavy, Guy's Hospital Reports. * The late Otto Schultzen. 
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Physiological Action of Opium. 


GENERAL AcTIOoN.—Opium, and all its alkaloids hitherto ex- 
‘amined, act almost exclusively on the central nervous system, 
and in mammals especially on the brain, the brain-symptoms 
preponderating in proportion as the organ is developed relatively 
to the other nerve-centres. This conclusion holds good only for 
mammals, and must be qualified in regard to the frog, for in it 
narcotine, codeine, papaverine, and thebaine have also a para- 
lysing action on the motor ganglia of the heart. Opium and its 
alkaloids agree not only in the organ they affect but in the 
nature of their action. The symptoms may be divided into two 
stages :— 

(1) Narcosis, due to a paralytic action on the brain, fol- 
lowed by 

(2) Tetanus, due to increased irritability of the spinal cord. 

Action on Frogs.—lIf the drug be introduced by injection 
under the skin of a frog, the functions of the nerve-centres 
are abolished in the order of their development, the highest 
centres being first affected (vide p. 183). 

The first symptom to appear after the injection of the drug 
is a diminution of the power of voluntary movement; the frog 
remains quiet, making no effort at voluntary movement; but 
when irritated responds to the stimulation by springing in the 
usual way. Next, the power of co-ordination is lost; the frog 
springs as before when irritated, but has no control over the 
direction of its leaps. It then gradually loses the power of 
springing in response to stimulation, and finally reflex action 
cannot be excited.” The heart is unaffected. 

After a time increased excitability of the spinal cord comes 
on, so that the slightest irritation causes muscular spasms like 
those of strychnine-poisoning. During this condition the spinal 
cord of the frog does not react to stimuli in the ordinary way, 
but responds as it were by one violent explosion, after which it 
seems to become exhausted for a time, but after an interval an- 
other violent spasm can be induced, so that there are alternating 
periods of spasm and exhaustion. If the action of the drug 
be not pushed beyond this point, the phenomena will pass off in 
the reverse order of their appearance. If pushed further, there 
succeeds a deepening paralysis, and respiration becomes first 
slower and then stops. 

Action on Birds.—Birds are peculiarly insusceptible to the 
action of opium or morphine. But morphine produces in them 
a marked lowering of body temperature, sometimes to the extent 
of 5° or 6° C.! 








1 Brunton and Cash, Central. f. die med. Wissensch., 1886, p. 241. 
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Action on Mammals.—Opium causes partial abolition of 
voluntary movement, sometimes preceded by a certain amount 
of increased excitability, followed by sleep. Sometimes the 
spinal cord shows signs of increased excitability with diminished 
conducting power, evidenced by convulsions with a tendency to 
paralysis of the hinder limbs. 

Action on Man.—In man the action of oprum is chiefly 
upon the brain, producing sleep. When taken in small doses 
of 1 gr. to 1 gr. there is, first, a stage of excitement of the cir- 
culation, as evidenced by the pulse being fuller and quicker, and 
by the surface of the skin being warm and flushed. During this 
stage the individual has the power of directing his energies to 
any particular object, and the action of the drug causes him to 
do well whatever he wishes to do. Thus, if he wishes to sleep, 
and surrounding circumstances be favourable, an agreeable 
languor followed by quiet sleep comes on. He can be easily 
aroused from this sleep; and after a few hours the effect passes 
off, leaving, however, slight headache and languor, with dryness 
of mouth and slight nausea. If, on the other hand, he wishes 
to work, he can do this with increased energy ; or, if he desires 
to exert the mind, he will find his imagination more vivid, his 
thoughts more brilliant, and his power of expression greater 
(Christison). The after-effects are the same as after sleep. 

With moderate doses of 1 gr. to 2 grs. the stage of excite- 
ment is short and is followed by deep sleep, from which the 
person can still be aroused. The after-effects are severe head- 
ache, with nausea, furred tongue, and loss of appetite. During 
the stage of sleep the brain is anemic, both the arteries and 
veins being empty (ride p. 197). 

With large doses, of 3 grs. or more, the first stage is very 
short. Sleep rapidly follows, becomes deeper and deeper, and 
passes into coma, from which the patient can no longer be 
aroused. The arms and limbs are limp; the face is generally 
pale, with a bluish tinge at times; the eyes are sunken, the 
pupils very much contracted, almost to the size of a pin’s point ; 
respiration slow and stertorous. The pulse during sleep and 
coma is slow and full; as coma proceeds it becomes feebler. 
Finally death by asphyxia occurs, the respiration ceasing before 
the heart. It may occasionally be preceded by convulsions, 
though this is rare. 

Post mortem the ordinary appearances of death by asphyxia 
are found, viz. congestion of the brain and lungs, &c.; the ven- 
tricles of the brain contain serous fluid, the veins of the brain 
and epinal cord are distended with dark blood, and there may 
be slight extravasation of blood in some of the tissues. 

Diagnosis between Opium-poisoning, Intoxication, and 
Apoplexy.—One should obtain the history of the case where it 
18 possible, as this may enable one to diagnose not only between 
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-Opium-poisoning, intoxication, and apoplexy, but between these 
and other forms of coma, @.g. post-epileptic and urgmic coma. 
The former is recognised by the history of convulsions, and the 
latter by the presence of albumen in the urine, with sometimes 
edema of the legs. When the history cannot be obtained—for 
instance, in cases where the patient is found lying unconscious— 
the diagnosis is sometimes extremely difficult. 

Notice first the odour of breath; the smell guides one in 
opium-poisoning. The smell of alcohol does not assist one much, 
as it may be taken with opium; and in apoplexy brandy is fre- 
quently given by the person who first finds the unconscious patient. 

Secondly, the pupil, which is very much contracted in 
opium, but dilated in alcoholic, poisoning, and often unequally 
contracted in apoplexy. It must be borne in mind that in apo- 
plexy of the pons varolu, the pupils may be equally and ex- 
tremely contracted, just as in opium-poisoning. In apoplexy the 
arms on being raised and then relaxed fall unequally on the 
two sides, one being more rigid or flaccid than the other. The 
rectal temperature is often an important sign, as in apoplexy 
there is an initial fall with a subsequent rise in the majority of 
cases. In no case should the individual be treated roughly or 
exposed to the slightest chance of a chill, but, on the contrary, 
he must be kept warm; and if it appears to be a case of poison- 
ing by alcohol or opium, and not apoplexy, the stomach should 
be washed out and strong coffee injected. 

Treatment in Opium Poisoning.— Evacuate the stomach 
as soon as possible by administering 20 grs. of zine sulphate in 
a little water; if this acts, then give some strong coffee. Some- 
times the zine will not produce vomiting on account of the in- 
sensibility of the stomach and vomiting centre, due to the action 
of the opium. If such be the case, employ the stomach-pump, 
wash out the stomach with warm water, and inject coffee. Keep 
the patient awake by walking him about the room, tapping on 
the forchead with the finger-nails, or flickmg him with a wet 
towel. Apply mustard-leaves to various parts of the body, or 
use a galvanic battery. Cold affusion is a good adjunct; but 
the alternate use of hot and cold water is better both as a stimu- 
lant and as preventing the risk of chilling the patient. Lastly, 
give a subcutaneous injection of 4 minims of liquor atropinss 
sulphatis, B.P. every ten minutes, until symptoms of recovery 
show themselves or the pulse is quickened or the pupil dilated. 

Precautions.—Do not allow the patient to become cold 
while trying to rouse him, and take care not to chill him when 
applying cold affusions, as death may result from syncope after 
recovery from the comatose condition. The average length 
of insensibility is twelve hours, and if this period be passed, 
recovery is nearly certain, but sometimes the symptoms may 
reappear, and death from asphyxia or syncope occur. 
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Treatment of the Symptoms after an Ordinary Dose.— 
Strong coffee with or without brandy, or lemon-juice and water, 
should be administered. The patient should be kept in bed. 

Action on Special Organs.—Opium has little action on 
muscular contractility. The action of opium on the motor 
nerves is doubtful. According to some observers, it first in- 
creases and then diminishes their excitability, the action com- 
mencing at the centres and proceeding towards the periphery. 
Others, however, have found that opium has httle or no action 
on them, except towards the end of poisoning, when all the 
functions are paralysed. 

The sensory nerves are first excited and then paralysed. 
Opium applied locally is said by some observers to have no 
action on the sensory nerves, but it has been found to have a 
paralysing action by Baxt. The results of his experiments are 
confirmed by clinical experience, for when the drug is injected 
subcutaneously it lessens sensibility, diminishes the power of 
distinguishing tactile impressions, and relieves pain when 
present. 

When applied externally to the eye, or to the skin denuded 
of its epidermis, opium also relieves pain. 

Opium lessens first the conducting power of the spinal cord, 
then the reflex functions, producing first inco-ordination of the 
movements of the hind limbs and then paralysis of reflex action. 

Opium acts on the centres of the brain in the order of their 
importance ; thus in the frog, there is, first, loss of voluntary 
motion, such as mey be produced by extirpation of the cerebral 
hemispheres ; next, loss of co-ordination, such as is produced by 
extirpation of the optic lobes; and lastly, effects like those pro- 
duced by destruction of the medulla (p. 183). 

The pupil is markedly contracted by opium, the action of the 
drug being probably central and not peripheral; but the exact 
mode of action has not been definitely made out. Stimulation 
of sensory nerves causes reflex dilatation of the pupu, and it is 
not improbable that the contraction which opium produces is 
due to its paralysing this reflex action more or less completely 
(p. 219). 

The pupil sometimes dilates just before death. This dilata- 
tion is probably due to the excessively venous condition of the 
blood, as in the later stages of chloroform-poisoning. 

The first effect which opium has on the circulation is to 
cause a dilatation of the vessels of the skin, sometimes giving 
rise to a cutaneous eruption of a roseolous character accom- 
panied by itching, and coming on either before or after sleep. 

The vaso-motor centre in the medulla is slightly, if at all, 
affected by small doses of opium. Large doses paralyse it. 

The drug appears to have a peculiar action on the peripheral 
vaso-motor apparatus. It is well known that stimulation of 
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the chorda tympani causes dilatation of the vessels of the sub- 
maxillary gland; but I found that after the exhibition of opium 
the vessels of the gland no longer dilated, but on the contrary 
contracted, on stimulation of the chorda tympani, so that the 
blood which issued from the gland was not of a bright arterial 
hue, but was very dark, and flowed drop by drop. This observa- 
tion requires confirmation ; but if it be confirmed, this result 
might serve to explain the effect of opium in cutting short 
inflammations, e.g. of the peritoneum. 

In peritonitis as in other inflammations the blood-vessels are 
greatly dilated. Opium by its action on the vaso-motor centre, 
and (if these experiments be correct) by its action also on the 
peripheral terminations of vaso-motor nerves, will prevent or 
diminish the reflex dilatation of the vessels which the local 
irritation would otherwise produce. Congestion will thus be 
diminished and inflammation be relieved. The action of opium 
in peritonitis is therefore probably twofold. First, it lessens 
peristaltic movements of the intestines, and thus diminishes 
local irritation. Secondly, it lessens the reflex activity of the 
centres through which local irritation causes dilatation of the 
vessels, and thus diminishes peritoneal congestion. The late 
Sir Robert Christison used to say that not only coryza, but 
probably all inflammations, could be nipped in the bud by 
opium if it were only given sufficiently carly and sufficiently 
freely. 

The blood-pressure appears to be but little affected by 
opium. It varies after the injection of the drug, but this varia- 
tion is probably due to an alteration in the general functions of 
the body, for example, great quiet, Kc. 

Opium has little direct action on the heart, which continues 
to beat after the nervous centres have been experimentally 
destroyed in animals. 

On Secretion.—The secretions of the body, except those of 
urine and of sweat, are lessened by opium. 

If the lingual nerve of an animal be stimulated, a reflex flow 
of saliva takes place; but when opium has been given in suffi- 
cient quantity this reflex action is paralysed, and stimulation of 
the nerve no longer excites a flow. Very large doses, however, 
may cause salivation (p. 855). Opium also diminishes the other 
secretions of the alimentary canal, causing impairment of diges- 
tion, and this action serves partially to explain the constipation 
produced by opium. 

The quantity of sweat secreted is increased by opium, and 
especially so when it is combined with ipecacuanha. Just before 
death by opium the secretion of sweat is greatly increased, so 
that the surface is bathed in it; but this is due to stimulation of 
the sweat-centres in the spinal cord by the increasing venosity 
of the blood (p. 488). 
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The quantity of urine is frequently lessened. Sometimes it 
may be really increased, but appear diminished in consequence 
of paralysis of the bladder preventing its being evacuated. 
Sometimes there is a constant desire to pass water. 

On the Intestines.—The action of opium on the intestines 
varies with the dose. On isolating a piece of intestine and 
supplying it artificially with blood, the action of opium may be 
observed by mixing it with the blood (p. 383). When used in 
large quantity all peristaltic action ceases, and the intestine 
becomes tetanically contracted. Hence in large doses, injected 
directly into the jugular vein, it acts as a most powerful pur- 
gative, causing one very copious evacuation. It acts chiefly on 
the small intestines. In moderate doses it lessens peristaltic 
action and causes constipation. In very small doses it generally 
increases peristalsis and acts as a purgative, but not invariably 
so. This property is made use of in cases of constipation due 
to reflex irritation starting from the ovary. The mode of action 
has already been discussed (p. 385). 

Elimination.— Morphine is eliminated by the gastric mucous 
membrane (p. 39), and may be found in the stomach after sub- 
cutaneous injection. It is excreted also in the bile, but may 
remain a long time in the liver. It is found unchanged in the 
urine. In cases where its use has been continued for some time, 
some of it probably becomes changed in the body, as a substance 
with the chemical reactions of oxydimorphine has been found in 
the liver and kidneys in such cases (p. 35). 


Circumstances Modifying the Action of Opium. 


Age.—In childhood the brain is proportionately larger than 
in adult life and absorption much more rapid, hence the effect 
of opium is greater than in adults, and children bear it very 
badly ; consequently smaller doses must be given than are pro- 
portionate to their ages. Care is necessary from the age of six 
months to one year, as 1 minim has produeed fatal results. In 
old age the dose must be diminished according to the advance in 
years. 

Sex.— Women are more readily affected than men, and inen 
more liable to nausea and headache after its administration. 

Idiosyncrasy.—Small doses easily affect some subjects, and 
on the other hand large doses are nearly inert in others. Ex- 
citement and delirium, instead of quietness and sleep, are not 
unfrequently produced. In such cases it is best to give a few 
Whiffs of chloroform to quiet the patient and induce sleep, if the 
excitement has already come on.' If it is necessary to give 
Opium or morphine to a patient having this idiosyncrasy, it 
ought to be combined with chloral or a bromide, or with both. 


Sa ame arin teem er tiane antec raat alia 


' Morrant Baker, St. Bartholomew's Hospital Reports. 
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In some persons excitement and wakefulness occur on the night 
immediately succeeding the dose, and sleep only occurs on the 
second night. 

Habit.—The effect of habit is perceived in two ways—in 
some cases large quantities are required to produce a result ; in 
others a long interval is necessary for the drug to take effect. 
As much as two pints of the tincture have been taken in the 
course of a day; and as much as 12 grains of morphine have 
been subcutaneously injected. Both slowness and weakness of 
action may result from its continued use, so that it may be 
necessary not only to give a larger dose but to give it a consider- 
able time beforehand. In one case with which I am acquainted, 
after a few months during which the time gradually increased, 
it became necessary to give the dose twenty-four hours before its 
effect was desired. 

The explanation of this tardy action probably is that the 
absorptive power of the intestines is diminished by the continual 
use of the drug, for it is well known that opium-eaters can take 
large doses of corrosive sublimate without experiencing any 1ll- 
effects, the drug being but slowly absorbed. 

But it is quite possible, indeed probable, that there is, besides 
delayed absorption, another factor in the tolerance of opium 
induced by repeated doses. It 1s possible that part of the mor- 
phine introduced is converted in the organism into oxydimor- 
phine, which appears, to a certain extent, to counteract the 
soporific action of morphine,’ or into other substances which 
may have this action (see p. 35). Each dose of morphine will 
thus leave in the body substances having an action antagonistic 
to the next dose, unless a sufficient interval should elapse between 
them to allow them to be completely eliminated. 

Opium-eating—Morphinism.— When opium is first taken, 
its action is to stimulate and afterwards depress; to remove this 
depression the individual takes another dose; the habit of taking 
the drug thus becomes established. The nervous system suffers, 
the mental powers become enfeebled, the moral faculties per- 
verted, and there is inability to distinguish between truth and 
falsehood. Then the motor powers are attacked, the gait be- 
comes shuffling and uncertain, and digestion is impaired. The 
bowels may be constipated, but are generally loose. 

When morphine is taken for some time in medicinal doses, 
obstinate vomiting sometimes sets in and will not yield to 
ordinary remedies. It is usually checked by discontinuing the 
administration of the drug. This vomiting may possibly be 
due to the morphine being converted into oxydimorphine? or 
apomorphine in the system.? 





1 Diedrich, Laees Oxydimorphin, Inaug. Diss., Gittingen, 1883, 
4 Diedrich, op. cit 
* The view expressed i in the text received a curious confirmation shortly after 
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If the patient has been accustomed to the use of hypodermic 
injections of morphine, hypodermic injections of water should 
be substituted in such cases and the strength supported by care- 
ful frequent administration of nourishment. 

Disease.—When a patient is suffering intense pain, opium 
is well borne, and must be given in large quantities; as, for 
example, to a person suffering from peritonitis. In cases of 
Bright’s disease small doses may produce disproportionately great 
effects (p. 41). Hence in these cases the drug must not be given 
in large quantities, and the effect of each dose must be carefully 
watched. 

Combination with other Drugs.— Chloroform sometimes 
modifies the action of opium, the chloroform narcosis passing 
into opium sleep, or the opium sleep may more resemble chloro- 
form anzesthesia ; hence the use of the two drugs together may be 
of advantage in certain operations, such as excision of the jaw, 
where itis difficult to continue administeringan anesthetic (p. 208). 

In some cases opium will not produce sleep even in large 
doses, and it is then advisable to combine it with a small dose of 
hydrate of chloral. Sometimes when opium has been given to 
produce sleep, and has only caused excitement, a few whiffs of 
chloroform will quiet the excitement, and the patient sinks into 
& quiet sleep. 

Action of the Alkaloids of Opium.—The action of the 
opium alkaloids has not been fully made out, and various results 
have been obtained by different observers. It is certain, how- 
ever, that morphine is in mammals almost entirely narcotic, 
whist thebaine is purely convulsive. Between these extremes 
the other alkaloids probably range themselves in such an order 
that they may be divided into two sub-groups, the first of which 
may be called the morphine group, characterised by the pro- 
minence of the narcotic stage; while in the other, which may be 
called the codeine group, the tetanic stage is more prominent, 
and the narcotic less so. ‘The members of these groups may be 
arranged as follows, so that each subsequent member has o 
weaker narcotic, and in the codeine group has at the same time 
a stronger convulsive, action :— 


Morphine Group. Codeine Group. 
Morphine. Papaverine. 
Oxydimorphine. Codeine. 

Narcotine. 
Thebaine. 


the appearance of the first edition of this book by the following annotation in the 
Lancet, which seems to show that emetic substances (? alkaloids) are excreted in 
the saliva of opium-eaters :—An envelope received from a person who habitually 
took large quantities of morphine hypodermically was reclosed by the person who 
opened it, by licking the adhesive surface, with the result of him violently 
sick.— Lancet, May 28, 1885, p. 959. 
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The codeine group contains also hydrocotarnine, laudanosine, 
and cryptopine; but at present we know too little about them to 
assign a place in the group to them with certainty. The same 
may be said of codethyline. The codeine group becomes closely 
allied by its last members with the strychnine group. 

By the addition of alcohol-radicals to morphine, substances 
to which the name of codeines has been given are produced. In 
some of these, such as codethyline, C,,H,,NO,(OC,H,), obtained 
from morphine by the introduction of ethyl, the narcotic action is 
diminished, whilst, according to Von Schroeder, the convulsive 
action is increased, in proportion to the number of atoms of hy- 
drogen substituted by alcohol-radicals. If such be the case it 
is remarkable that by the addition of alcohol-radicals to codeine 
or thebaine, their tetanising action should be altered into a para- 
lysing action, methyl-thebaine producing paralysis like methyl- 
strychnine.! 

In the alkaloids produced from morphine by oxidation 
(oxydimorphine and oxymorphine) the narcotic action is dimin- 
ished, without the convulsant action being increased. Narceine 
has no apparent physiological action.? 

Apomorphine has no narcotic action, but is an emetic acting 
on the vomiting centre in the medulla. In large doses it does 
not produce vomiting, but causes peculiar manéege movements. 

Morphine is said to be less constipating, less diaphoretic, 
and less nauseating than opium. Others affirm that opium is 
less nauseating. It is also said that opium quickens the pulse 
and raises the temperature at first, and then depresses both, 
while morphine depresses them both from the first. 

The activity of morphine appears to depend on the presence 
of hydroxyl (HO) init. When this is replaced by SO, its activity 
is greatly diminished.’ 

THERAPEUTICS.—General Uses.—The general uses of opium 
in disease are (1) to lessen pain; (2) to produce sleep; (8) to 
lessen irritation in various organs. 

Local Uses.—Opium is a local sedative, and is applied to 
the skin and irritable surfaces to relieve pain, thus :— 

Fomentations or liniments containing it are used for in- 
flamed joints, myalgia, lumbago, pleurisy, peritonitis, herpes 
zoster, etc. 

Morphine dissolved in glycerine and spread on lint is used 
to allay pain in cancer; and, applied either by the endermic or 
hypodermic method, is useful in neuralgia. In many cases, 
however, the injection of pure water will relieve the pain, and 
hence part of the relief is probably due to the local irritation 
caused by the injection. 


’ Crum-Brown and Fraser, Trans. Roy. Soc. of Edinburgh, vol. xxv. 
? Von Schroeder, Archiv f. exper. Path. und Pharm., vol. xvii. p. 96, 
® Stolnikow, Ztschr. f. Physiol. Chemie, viii. p. 236. 
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Opium lessens pain in conjunctivitis, earache, and toothache. 
In conjunctivitis 14 may be used in the form of liquid extract 
dropped into the eye; and in toothache applied to the cavity of 
the tooth as laundanum on a pledget of cotton wool. In the latter 
malady it is well to add a little sodium bicarbonate, to neutralise 
the acid secretions in the mouth. 

Opium, used in the form of ointment of galls and opium, or 
of opium or morphine suppositories, relieves pain in the rectum 
caused either by ulcers, fissure, or hemorrhoids. 

Morphine subcutaneously injected has been used to produce 
local ansesthesia, as in evulsion of the toe-nail. 

Digestive System.—Opium often relieves salivation when 
due to reflex irritation in the mouth; if this fails, belladonna 
may succeed (p. 361). 

It relieves the pain and vomiting due to irritability of the 
stomach, as in cancer and ulcer of the stomach, but if they are 
due to simple neuralgia of the stomach, small doses of arsenic 
are preferable. 

In biliary colic opium or morphine is given either by the 
stomach or hypodermically. It may be used either with, or 
instead of, the inhalation of chloroform (pp. 208 and 209). 

In diarrhea opium is often useful when ordinary astringents 
fail. 

In dysentery it is generally combined with ipecacuanha. 

In cholera opium is frequently given, but during the cald 
stage absorption 1s so slow that it has very little action. In 
these cases patients have been known to die from opium-poison- 
ing, ag soon as partial recovery had taken place and absorption 
was re-established. 

In peritonitis it is used both internally and externally. It 
should be given freely in doses of 1-2 gr. every four hours or 
oftener, and fomentations to the abdomen should be used ex- 
ternally. The action of the opium in this disease is twofold, 
and possibly threefold:—(i.) It stops the peristalsis of the bowel. 
(u.) It relieves pain. (i1.) It has possibly an action on the blood- 
vessels, lessening congestion in the manner already discussed 
(p. 855). 

Very small doses (1 or even § drop of tinctura opi in syrup 
or peppermint water) relieve certain forms of constipation, e.g. 
that caused reflexly by ovarian irritation. The opium probably 
acts on some reflex centre in the lumbar portion of the cord, and 
the minute dose probably just turns the reflex impulse from the 
inhibitory to the motor fibres of the splanchnic (p. 885). If 
these small doses are insufficient, the opium may be gradually 
Increased until it is clear that it is increasing instead of lessening 
the constipation. 

_ Respiratory Tract.— Opium will cut short catarrhal condi- 
tions of the respiratory tract, and 10 grains of Dover's powder 
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at night are very useful when a ‘cold’ is coming on. It is also 
used in phthisis to cut short an acute exacerbation due to taking 
cold (p. 881). 

It relieves cough, and is best given in the form of linctus, so as 
to act locally as well as generally (p. 249 et seq.). Applied locally 
it is used to relieve cough and pain on swallowing in tubercular 
disease of larynx, and a very good method is to mix 2 to 4 gr. of 
morphine with 1 gr. of starch or 3 grs. of subnitrate of bismuth, 
and blow the mixture well down into the larynx, the patient 
taking a deep inspiration at the same time (vide p. 497). Opium 
is used in asthma and bronchitis, but one should be careful of 
its use when the secretion from the bronchial mucous membrane 
is profuse; for during sleep, when the respiratory and other 
centres are dulled by the opium, the fluid may increase to such 
an extent as to suffocate the patient, who is unable to expectorate 
it on awaking. 

Circulatory System.—lIt is useful in cardiac dyspnea with 
sleeplessness, and in angina pectoris it sometimes gives relief. 

It is useful in hemorrhages, especially those from the uterus. 
It may be combined with digitalis (tincture opi mxxx., tincture 
digitalis, mxxx.). 

Genito-Urinary Tract.—Opium is used in diabetes to lessen 
the amount of urine and of sugar, but codeine (4-5 grs. ter die) 
is often used instead, the advantage it possesses being that it 
does not render the patient so drowsy. Opium allays irritability 
and pain, as in renal colic or irritable bladder. 

Skin.—If the skin is too dry, Dover's powder will cause 
diaphoresis, and yet it will check the night-sweats of phthisis. 

For the probable cause of this peculiar action vide p. 448. 

The two most important uses of opium and morphine are to 
relieve pain and produce sleep. In their power to relieve pain 
opium and morphine stand unrivalled, for they can be more 
generally applied than anesthetics, such as chloroform. They 
frequently relieve pain even in doses too small to produce any 
other marked effect. When the pain is great large doses may 
be required, but even then the other effects they would usually 
produce seem frequently to be counteracted by the pain, so that 
they relieve it without causing drowsiness or stupor. Opium 
and morphine are employed in neuralgias of various kinds, such 
as tic, sciatica, or intercostal neuralgia, in dysmenorrhea and 
in cancer. They are used to lessen both pain and inflammation 
in rheumatism and inflammatory conditions, such as pleurisy, 
pneumonia, peritonitis, cystitis. They are used to lessen pain 
and spasm in ordinary colic, lead colic, and in hepatic and renal 
colic. 

Nervous System.—Opium or morphine is used to relieve 
sleeplessness due to almost any cause, but in cases of worry or 
worn-out conditions of the nervous system it is better to use 
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bromide of potassium or chloral, as opium-taking becomes a 
habit. If these will not act, it may be necessary to use opium. 

In fever and delirium 10 min. of tincture of opium may be 
given with } gr. of tartar emetic, and the effect watched. 

In mania, delirium tremens, and chorea, morphine may be 
given subcutaneously, but bromide of potassium and chloral are 
often preferable. 

In intense melancholia subcutaneous injection of morphine 
may be used, but care must be taken not to establish the opium 
habit. Small doses of tincture of opium (5-10 min.) by the 
mouth are also very useful. Care should be taken to disguise 
the drug so that the patient may not know what he is taking, 
and thus to prevent the risk of his taking opium afterwards at 
his own pleasure. Morphine is sometimes employed to prolong the 
anesthesia of chloroform, as in excision of the upper jaw, where 
it is inconvenient to continue the administration of chloroform. 

In malarial poisoning there appears to be a hyper-sensibility 
of the vaso-motor centre, so that a draught of cold air blowing 
on the surface, slight gastric irritation, or even slight distension 
of the bladder, will cause contraction of the cutaneous vessels, 
and shivering, in one suffering from such poisoning. Opium 
appears to be useful in such conditions, probably by lessening 
the excitability of the vaso-motor centre. 

Opium-eaters are frequently found in the fen districts, and in 
some forms of ague in the tropics opium has been of service 
when quinine has failed, and the two drugs combined have been 
still more serviceable than either alone. 

Contra-indications :— 

(1) Childhood, till the age of 5 years. Either abstain totally, 
or be most cautious in the use of opium and its preparations, as 
small doses act with disproportionate power. 

(2) Blocking of the bronchial tubes by excessive secretion. 

(3) Congestion of the brain, with suffused eyes and contracted 
pupils. 

B.P. Rheeados Petala. Rep Porpy Petats.—The fresh 
petals of Papaver Rheas. From indigenous plants. 

CuaracTers.—Of a scarlet colour and heavy poppy odour. On drying, 
they become dull in colour and lose their odour. 

Composirion.—They contain a red colouring matter soluble 
in water and spirit, but none of the alkaloids of opium. An 
alkaloid, rheeadine, which they do contain has no poisonous 


action. 
Preparation. 


WMH OOMAOB... 20... ccc ccccccccccceces 7 fi. dr. or more. 


Usz.—They have little or no physiological action, and are 
only used for colouring. 
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U.S.P. Sanguinaria. Saneurnarra. Briooproot. — The 
rhizome of Sanguinaria canadensis, collected in autumn. 

CHARACTERS.—About two inches (5 centimetres) long, and two-fifths of 
an inch (10 millimetres) thick, horizontal, cylindrical, somewhat branched, 
faintly annulate, wrinkled, reddish-brown; fracture short, somewhat waxy, 
whitish, with numerous small red resin-cells, or of a nearly uniform 
brownish-red colour; bark thin; odour slight; taste persistently bitter and 
acrid. 


Composition.—It contains an alkaloid—sanguinarine. 


OFFICINAL PREPARATIONS. 


U.5.P. DOSE. 
Acetum Sanguinarie@ .........cccccc cece cece ene eeee ceeee eeeeeens 15-30 min. 
Extractum Sanguinarie Fluidum . ..... 0 ...............0.685 1-5 min. 
Tinctura Samguinari® ..........0.. -c00 66 ee ceeeee oe veoee 1-3 fl. der. 


AcTION.—Sanguinarine appears to irritate the intestinal 
canal, producing vomiting and diarrhoea. Small doses after 
absorption stimulate the medullary centres for respiration and 
circulation, and motor centres in the brain and spinal cord. 
They thus cause increased respiration, rapid pulse, and increased 
blood-pressure. Larger doses produce convulsions which are 
clonic in mammals and tetanic in frogs. In the latter they still 
persist after section of the cord. Large doses paralyse all these 
centres, and cause death by paralysis of respiration. 

Uses.—Except as a stimulant expectorant in chronic bron- 
chitis 16 1s rarely employed. 


U.S.P. Chelidonium. Cuetiponium. CELANDINE.—Cheli- 
donium mayus. 

CHARACTERS.—Root several-headed, branching, red-brown; stem about 
twenty inches (50 centimetres) long, hight green, hury; leaves about six 
inches (15 centimetres) long, petiolate, the upper ones smaller and sessile, 
light green, on the lower side glaucous, lyrate-pinnatifid, the pinne ovate- 
oblong, obtuse, coarsely crenate or incised, and the terminal one often three- 
lobed; flowers in small, long-peduncled umbels with two sepais and four 
yellow petals; capsule linear, two-valved and many-seeded. The fresh plant 
contains a saffron-coloured muilk-jwice and has an unpleasant odour and acrid 
taste. 


DosE.—10 to 30 gr. 

ComposiTion.—It contains two alkaloids—chelidonine and 
chelerythrine—the latter being supposed to be identical with 
sanguinarine. 

Action.—Chelerythrine, however, as obtained from cheli- 
donium, has no tetanising action, but produces paralysis and 
loss of reflex action (Schroff, jun.). Chelidonine has a bitter, 
acrid taste, but appears to have little physiological action. 

Usrs.—-E:ixternally the fresh juice acts as a local irritant, and 
is used to destroy corns or warts, and to lessen itching in skin 
diseases. When given internally in large doses it excites violent 
purging. It was formerly much used in jaundice. It appears 
to act as a bitter tonic and alterative, and is employed in 
phthisis and scrofula. 
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CRUCIFEREZ. 


B.P. Sinapis. Musrarp.— Black mustard seeds and white 
mustard seeds powdered and mixed. 


Sinapis Albz Semina, B.P.; Sinapis Alba, U.S.P. Wurrs 
Mustarp SEEDs.—The dried ripe seeds of Brassica alba (Sinapis 
alba, U.S.P.) Britain. 


Sinapis Nigre Semina, B.P.; Sinapis Nigra, U.S.P. 
Buack Mustarp SEeeps.—The dried ripe seeds of Brassica nigra 
(Sinapis nigra, U.S.P.) 

The seeds of black mustard are very small, round, and 
brownish-black outside ; those of the white are larger and yellow. 
Both are yellow inside. 

CHARACTERS OF THE PowpER.—Greenish-yellow, of an acrid, pungent 
taste, scentless when dry, but exhaling when moist a pungent, penetrating, 
peculiar odour. 

ADULTERATION.— Starch. 

Test.—A decoction cooled is not made blue by tincture of iodine. 

Dosr.—As an emetic, from one teaspoonful to a tablespoonful 
of mustard flour, mixed with a little water. 

Composition.—The pungency of the moist powder is due to 
oil of mustard, but this does not exist in the seeds or fresh 
powder. Both black and white mustard contain a crystallisable 
substance, called in the black sinigrin, and in the white sinalbin, 
and an albuminous body myrosine. When moistened, both 
sinigrin and sinalbin are split up by the myrosine, which acts 
as a ferment, and yield a volatile oil. This is not quite the 
seme in the two mustards, that from the black being more 
pungent; but the oil from both possesses powerful vesicating 
properties. The action of myrosine as a ferment is destroyed hy 
a heat of 60° C.; so mustard poultices should not be made with 
boiling water. Black mustard contains less myrosine than white 
—too little, indeed, to decompose the sinigrin completely, so that 
its pungency may be increased by admixture with white as 
directed by the B.P., and as found in ordinary table mustards. 
Both mustards also contain a fixed oil. 


PREPARATIONS. 
m.P. (of Mustard). v.s.p. (of Black Mustard). 
Cataplasma Sinapis. Charta Sinapis. 
Charta Sinapis. Oleum Sinapis Volatile. 


Oleum Sinapis. 


Charta Sinapis, B. and U.8.P. Mostanp Paren.—Consists in the B.P. of 
mustard in powder, mixed with solution of gutta-percha, so as to make it stick to 
the paper upon which it is spread, and then dried. In the U.8.P. the fixed oil is 
removed from the mustard by percolation with benzin before it is spread on the 
paper. It is used as a substitute for a mustard poultice by immersing it for a few 
seconds in tepid water and then applying it totheskin. Higollot's mustard-leaves 
are more frequently used than those of the Pharmacopaia. They cause, as a rule, 
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sharper pain than the ordinary mustard poultice, and can rarely be borne as long. 
They are, however, more convenient and readily applied, and in cases of narcotic 
poisoning the sharp pain they cause renders them preferable to the ordinary 
poultice. 


B.P. Cataplasma Sinapis. Musrarp Pouttice.—Mix mustard (23 ounces) 
with 2 or 3 ounces of lukewarm water; mix the linseed meal with 6 to 8 ounces of 
boiling water; add the former to the latter and stir them together. 


Oleum Sinapis, B.P.; Oleum Sinapis Volatile, U.S.P. 
Om or Mustarp, B.P.-—The oil distilled with water from the 
seeds of black mustard, Brassica nigra, after the expression of 
the fixed oil, B.P. <A volatile oil obtained from black mustard 
by maceration with water, and subsequent distillation, U.S.P. 
It is sulphocyanide of allyl (C,H,CNS). 

CHARACTERS.— Colourless or pale yellow. Has an intensely pungent, 
acrid odour, and burning taste. 

SoLuBILITy.—Soluble in alcohol and ether, slightly in water. 

Action.—Applied to the skin, it produces almost instant vesi- 
cation. 


PREPARATIONS. 
B.P. U.8.P. 
Linimentum Sinapis Compositum Linimentum Sinapis Compositum 
(vide p. 516). (vide p. 517). 3 parts of the oil 


by weight in 100. 


Action.—Locally applied to the skin or mucous membranes, 
mustard acts as a stimulant, causing warmth, redness, pain 
passing off if the application is short, but if the action is pro- 
longed vesication is produced. Externally applied for a short 
time in the form of flying sinapisms, it is also a general stimu- 
lant, increasing the force of the circulation. Internally, it is a 
prompt direct emetic (a tablespoonful of mustard in a tumbler of 
hot water). 

Uses.—Externally it 1s used as a counter-irritant in myalgia, 
lumbago, headache, in the form of poultice or paper to the back 
of the neck; in congestion of the brain, apoplexy, and opium- 
poisoning, in the form of poultices or leaves to the calves of 
the legs and other parts of the body. It is applied to the chest 
in catarrh, bronchitis, congestion of the lung, and catarrhal pneu- 
monia. In phthisis, mustard-leaves applied to the chest are use-~ 
ful to check the spread of consolidation when the patient has 
taken cold. It is applied to the spine for the relief of pains in 
the loins, and loss of power in walking accompanying spinal 
irritation. For this purpose a very useful application is the 
linimentum sinapis compositum sprinkled on some spongio- 
piline. Mustard baths to toe feet are used in amenorrhea 
(p. 458) and sleeplessness (p. 198). 

When Rigollot’s leaves are used, the pain they cause in per- 
sons with delicate skins renders them almost unbearable, and 
in such cases two or three layers of damped muslin should be 
placed next to the skin, to modify their action. 

3 xk 
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With the leaves of the B.P. it is advisable to use one layer of 
muslin to prevent the mustard coming off the leaf and sticking 
to the skin. 

Internally, mustard is used as a condiment, to increase the 
appetite by stimulating the mucous membrane. One important 
use is that of an emetic in indigestion or narcotic poisoning 
(p. 864). In irritant poisoning—e.g. by croton oil—it is best 
viven in linseed tea or thin gruel. 


B.P. Armoracie Radix. Not in U.S.P. Horse-RaDIsH 
Root.—The fresh root of Cochlearia Armoracia, cultivated in 
Britain, and most active in the autumn or early spring before 
the leaves have appeared. 


a 


Fic, 180.—Horse-radish root, reduced to } the size. 





CuaracTErs.—A long, cylindrical fleshy root, internally white. It has 8 
pungent taste and smell. Aconite root, which has been mistaken for it, 1s 
short and conical, and has a numbing instead of a pungent taste. 


Composition.—A volatile oil identical with that of black 
mustard is developed in it after it has been cut. 


PREPARATION. 
B.P. DOSE. 
Spiritus Armoraciw Compositus......... 1-2 fi. dr. 


B.P. Spiritus Armoraciee Compositus. Cospounp Spirit or Horse- 
RapIsH.—Sliced horse-radish, dried orange-peel, and bruised nutmeg are mixed with 
diluted proof-spirit and distilled. 


Action axp Uses.—Horse-radish is chiefly used as a condi- 
ment in cases of deficient digestion; also as a masticatory in 
hoarseness. It is sometimes used in atonic dyspepsia, and as a 
diuretic in dropsies. The spirit is used as a pleasant vehicle. 


VIOLARIE:. 


U.S.P. Viola Tricolor. Vroua Tricotor. Pansy.—The 
wild-grown, flowering herb of Viola tricolor. 


CHARACTERS.—Stem angular and nearly smooth; leaves alternate, petio- 
late, ovate or oblong, crenate, with leaf-like, pinnatifid stipules; flowers with 
an obtuse spur, and the variegated petals shorter or longer than the calyx ; 
inodorous; taste somewhat bitter and acrid. 


Dosz.—15 to 75 gr. (1-5 gm.) in decoction. 
ComposITION AND AcTion.—It contains a little violine, a sub- 
stance similar to emetine, and having an emeto-cathartic action. 
Uses.—It is used externally in the form of an ointment or a 
ultice in eczema and impetigo. It is sometimes given internally 
in bronchitis, 
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CANELLACE. 


B.P. Canella Cortex. Canetua Bank.—The bark of the 
Canella alba deprived of its corky layer and dried. South Florida 
and the West Indies. 

CHaARACTERS.—Large quills or flattish pieces about 1 inch broad; buff- 
coloured externally; whitish internally. Taste bitter, pungent, acrid; odour 
like a mixture of cloves and cinnamon. 

Composition.—A volatile oil (about 1 per cent.) consisting of 
several oils, of which one is identical with eugenic acid, from oil 
of cloves; a bitter principle, canellin, together with resin, starch, 
and mannite. There is no tannin. 

Dose.—Of the powdered bark, 15-30 grs. 


PREPARATION. 
B.P. 
It is used in Vinum Rhei (60 grs. to 1 pint). 


Action anp Use.—It is an aromatic bitter and tonic. Given 
sometimes in atonic dyspepsia. It has been employed in rheu- 
matism and gout. 


POLYGALACE:. 


Senegz Radix, B.P.; Senega, U.S.P. Seneca Roor.— 
The dried root of Polygala Senega. North America. 





Fic. 181.—Senega, half the natural size, 


Cuaracters.—A knobby rootstock with spreading, tortuous rootlets, 
twisted and keeled. 
ADULTERATIONS.—Ginseng and other roots, detected by absence of keel. 


Composition.—The active principle which is coutained in the 
cortex is called senegin or polygalic acid. It appears to be iden- 
tical with saponia obtained from Saponaria officinalis and Quillaia 
Saponarta (p. 918), which is a glucoside splitting up when boiled 
into grape-sugar and sapogenin. It is a white powder, easily 
soluble in hot water and alcohol, forming a soapy emulsion when 
mixed with boiling water even in small quantities. 


PREPARATIONS. 
B.P. DOSE. 
Infusum Senegee (1 in 20 for half-an-hour) ...............6. 1-2 fi. os. 
BAmotwara BOM Gel... oe ciccssssccssssessecsccnseanssecseevscseces 4-2 &. dr, 
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PREPARATIONS—contlinued. 


U BP. DOBE. 
Abstractum Senege............... 5-10 gr. (0°3-0°6 gm.) 
Abstractum Senegm» Fluidum.. "10-20 1 min. (0°6-1°25 c.c.) 
Syrupus Seneg@ .................. 1-2 fi. dr. (3°75-7°5 o.c.) 


Syrupus Scille Compositus ....For children 10 min. to 1 fl. dr. (0°6-3:75 c.c.) 
Expectorant for adults 20-30 min. (1'25-1°9 c.c.) 


Action anD Uss.—It is employed as a stimulating expecto- 
rant, diuretic, and diaphoretic. The indications for its adminis- 
tration as an expectorant are when the power to expectorate 1s 
small, but the quantity of expectoration is abnormally large, and 
it is more or less purulent in character, as in the second stage of 
acute bronchial catarrh, or pneumonia in the stage of resolution. 
When the expectoration is tough and scanty, senega is of little 
use. 

It is also used in chronic pneumonia, and chronic bronchitis, 
and in dropsy dependent on renal disease. Itis usually combined 
with other expectorants and diuretics. Its taste is to many very 
disagreeable, but spirit of chloroform both makes it more agree- 
able and tends to lessen cough. It has been recommended in 
palpitation due to aortic disease (pp. 316 and 317), and also in 
amenorrhea. (lide also p. 919.) 


Scp-Orper.—_KRAMERIZ. 


Krameriz Radix, B.P.; Krameria, U.S.P. Ruatany Roor. 
The dried root of (1) Peruvian Rhatany, Arameria triandra, or 
of (2) Savanilla Rhatany, Arameria [rina (Krameria tomentos«). 

CHARACTERS.— Peruvian rhatany is about an inch thick, knotty above, un- 
branched or branched below; the branches are long, often broken or torn, 
reddish-brown and rough externally, reddish-yellow internally, with a readily 
separated bark. 

The root of Krameria tomentosa (Savanilla Rhatany) is less knotty and 
more slender, and has dark purplish-brown, firmly adherent bark. 

The bark of both kinds 18 strongly astringent, and when chewed tinges 
the saliva red, but has no marked odour. 


Composirion.—The bark contains about 20 per cent. of a kind 
of tannin called ratanhia-tannic acid, a red matter, ratanhia- 
red, and a neutral substance, ratanhin. 


PREPARATIONS. 

B.P. DORE. = *, 
Extractum EKramerigs.................00 0.0... . 5-20 gr. 
Infusum (1 oz. to 1 pint)......... 1~2 fl. 02. 
Palvis Catechu Compositus Wuxoniasasnesh-o seswusahs 20-40 gr. 
Tinctura Eramerig...................::cceeeeseves \-2 fl. dr. 

U.8.P. 
Extractum Kramer ia.......-.serseeseeeeeseseeeesere es 5-20 grs. (0°38-1°3 gm.) 

wp —- - PUMIGOIN ocsi esa sedis ceereeeens 5 min.-1 fl. dr. (0°3-3°75 c.c.) 

Syrupus oo See eh decatee bina upto de 1 fi. og. (30 0.0.) 
Tinctura he Sauer dace su sasiihlcdaeenerae ase \-2 fl. dr (1'9-7°6 ¢.¢.) 


Trochisei ft) CROCK Ce HERPESE OTE EERE AETHER EROS . fd lib. 
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Aorion.—It is strongly astringent. 

Usrs.—The powder is used as a dentifrice when the gums 
are spongy and bleed easily. The infusion or tincture is em- 
ployed in bleeding from the nose, mercurial affections of the 
mouth, relaxed sore-throat, leucorrhea, prolapsus ani. In- 
ternally it is given in diarrhoea, and hemorrhage from the 
kidneys or genito-urinary passages. 


GUTTIFER. 


Cambogia, B. and U.S.P. Gamsoce.—A gum resin obtained 
from Garcinia Hanburit (Garcinia Morella, var. pedicellata). Im- 
ported from Siam. 

CHARACTERS.—In cylindrical pieces, sometimes hollow in the centre, 1 or 
2 inches in diameter, breaking easily with a smooth conchoidal glistening 
fracture; colour tawny, changing to yellow when it is rubbed with water ; 
taste acrid; powder, bright yellow. 

PROPERTIES AND ComposiITion.—Contains a resin, gambogic 
acid, and a soluble gum, so that it forms an emulsion with 
water. 


ADULTERATION.—Starch fraudulently added. 
Test.—An emulsion made with boiling water, and cooled, does not become 
green with the solution of iodine. 


Dosre.—1~-4 grs. 


PREPARATION. 
B.P. DOSE. 
Pilula Cambogie Composita (vide p. 522)............. 5-10 gr. 
U.8.P. 
Pilule Cathartice Compositm (vide p. 523)..............00..08 1-8 pills. 


Action anp Use.—It is a drastic hydragogue purgative, and 
in large doses causes violent irritation of the alimentary canal, 
with vomiting and griping. It is used in combination with other 
purgatives as a derivative in cerebral affections, also with cream 
of tartar in dropsies. It has been used as an anthelmintic. 


TERNSTROMIACEZ.: 


Thea. Tza. Not officinal.—The dried leaves of Thea sinensis. 
China, Assam, Ceylon, &c. 

CHARACTERS.—Both green and black tea are prepared from the same 
species of thea. Green teas are obtained by drying the freshly-gathered 
leaves on a hot iron pe until they shrivel. Black teas are obtained by 
allowing the leaves to lie in heaps and undergo a kind of fermentation before 
drying them. 

Composirion.—They contain theine, a volatile oil, and 
tannin. 

Action.—The action probably depends partly on the theine 
and partly on the volatile oil they contain. Both green and 
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black teas are powerful cerebral stimulants. They render the 
mental faculties more active and tend to prevent sleep. Greer. 
tea is much more powerful than black, and its admixture with 
black is sometimes the cause of sleeplessness in persons who 
have thus taken it unconsciously. In some persons it produces 
giddiness, restlessness, and such severe muscular trembling that 
the hand shakes violently. A quantity of tea eaten by a horse 
’ caused great excitement, and probably anmsthesia, as the animal 
killed itself by dashing its head against a stone. Both green and 
black teas are apt to cause indigestion. This is probably due, 
in some measure at least, to the tannin they contain. Tea mixed 
with gastric juice lessens its power of digesting fresh meat, but 
not of digesting smoked meat. This is probably due to the 
tannin hardening the soft fibre of fresh meat, but leaving the 
comparatively hard fibre of dried meat, ham, &c. unchanged. 
To avoid getting much tannin it is advisable not to let the tea 
stand long on the leaves, but pour it off quickly, so that the 
volatile oil which gives the aroma only is extracted. 

Use.—As a cerebral stimula: to relieve drowsiness and 
headache. 


Caffeina, B. and U.S.P.  Carreine (THEINE (?), GUARANINE)- 
C,H, .N,0,.H,O; 112. 

An alkaloid (B.P.), or proximate principle of feeble alkaloidal 
power (U.S.P.), generally prepared from the dried leaves of 
Camellia Thea, or from the dried seeds of Coffea arabica (Nat. 
Ord., Rubiacez); or from the Guarana, and occurring also in 
other plants. 


CHaracTers.—Colourless, silky, inodorous, acicular crystals. 

PREPARATION.—By evaporating aqueous infusions from which astringent 
and colouring matters have been removed. 

SoLusmity.—Soluble in 80 parts of cold water, the solution having a 
faintly bitter taste and being neutral to litmus. More soluble in boiling 
water and in rectified spirit, and very soluble in chloroform; sparingly 
soluble in ether. 

Reactions.—Above 212° F. they melt and volatilise without decomposition. 
Treated with a crystal of chlorate of potassium and a few drops of hydro- 
chloric acid, and the mixture evaporated to dryness in a porcelain dish, a 
reddish residue results, which becomes purple when moistened with ammonia. 
In an aqueous solution of the alkaloid, tannic acid gives a white precipitate, 
soluble in excess of the reagent. 


Dosz.—1 to 5 grains. 


PREPARATION, 


B.P. Caffeine Citras. Cirrare or Carreine.—C,H,,N,0,, 
H,C,H,O,. A weak compound of caffeine and citric acid. 

Cuaracrers.—A white inodorous powder with an acid and faintly bitter 
taste and an acid reaction on litmus. 

PREPARATION.— Dissolve citric acid (1) in hot water (2), add caffeine (1), 
evaporate to dryness, and reduce to a fine powder. 
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SoLusiLity.—It is soluble in a mixture of two parts of chloroform and 
one part of rectified spirit. 

Reactions.—With a little water it forms a clear syrupy solution, which 
on dilution yields a white precipitate of caffeine that redissolves when ten 
parts of water have been added. 

Dosz.—1 to 5 grains. Caffeine is very soluble in solutions 
of benzoate, cinnamate, or salicylate of sodium. By using these 
as solvents concentrated solutions of caffeine can be made for 
hypodermic injection. Caffeine 20 gr., salicylate of sodium 173 
gr., water 1 fl. dr. makes a non-irritating solution containing 
1 gr. of caffeine in 8 min., but stronger solutions may be made 
if required. 

Action.—Caffeine causes at first stimulation and subsequently 
paralysis of nerve-centres in the cerebrum, cord, and medulla. 
It has also a marked action on muscular fibre, both voluntary 
and involuntary. In large doses it acts as a gastro-intestinal 
irritant. Its action on frogs varics according to the species. 
In rana temporaria it produces a rigid condition of the muscles 
resembling rigor mortis, especially when locally applied to them. 
In rana esculenta this action on the muscles is slight, and the 
chief symptom is tetanus, which, like that of strychnine, depends 
on the action of the drug on the spinal cord. This is followed 
by paralysis (of voluntary movement) and then of reflex action. 
The action of theine is said by Mays to differ from that of 
caffeine ; it affects in the frog chiefly sensation, which it para- 
lyses, and causes tetanus, while caffeine does not.!. In warm- 
blooded animals also caffeine (? theine) produces tetanic con- 
vulsions, which may be arrested by artificial respiration, and 
death frequently prevented even from a very large dose. Mor- 
phine lessens the convulsions but does not prevent death. 

From its stimulant action on the brain, doses of 2-8 grains 
sometimes cause heaviness of the head, flashes of light before 
the eyes, singing in the ears, loss of sleep, great restlessness, 
and delirium. 

Its stimulant action on the medulla and cardiac centres 
increases the respiration and pulse-rate and raises the blood- 
pressure in moderate doses. Large doses depress the respira- 
tion and pulse, and lower the blood-pressure. In man the 
pulse, after somewhat large doses, becomes very frequent, ir- 
regular, and intermittent. This effect occurs in some persons 
even after a single cup of coffee, but it is prevented in such 
cases by adding a little brandy to the coffee, as is usually done 
when coffee is taken without milk. 

It appears sometimes to increase the salivary secretion. It 
has little action on the peristaltic movements of the intestine, 





' Mays, Therapeutic Gazette, 1886, p.587. Mays states that, commercially, 
theine and caffeine are considered identical, so that a specimen of so-called ‘ caf- 
feine ' may really be theine, or a mixture of the two alkaloids (op. cit.) 


872 VEGETABLE MATERIA MEDICA. [SEOT. V. 


but it causes the intestinal veins to become much dilated, and 
appears to cause hemorrhoids. 

The temperature is not altered by small doses of caffeine, 
but is increased by large doses. 

Caffeine acts as a diuretic, though not invariably so. Its 
diuretic action may partly depend upon its stimulant action on 
the heart and vaso-motor centre, and consequent rise of blood- 
pressure, but the contraction of vessels may be so great that no 
diuresis takes place till the renal nerves are divided (p. 432). 
This diuretic action is also due in part to a stimulant action on 
the cells of the urinary tubules, as Brackenridge, Schroder, and 
others have shown that it increases the excretion of urinary solids 
as well as the amount of water. 

Uses.—It is used in headache, especially migraine and in 
eases where the headache seems to be inside the head without 
any external tenderness. As a diuretic it is especially useful in 
cardiac dropsy, though it may be given also in cases of hepatic 
dropsy. It acts as a diuretic even when the kidneys are diseased, 
and is useful even in very advanced cardiac cases. It is best 
given alternately with digitalis or along with it. 


MALVACEZ. 


U.S.P. Gossypii Radicis Cortex. Corron Roor Barx.— 
The bark of the root Gossypium herbaceum and of other apecies 
of gossypium. 

CaHaRacTeRs.—Thin flexible bands or ‘ap brownish-yellow outside, 
whitish and silky inside, no smell, taste faintly acrid and astringent. 

Composrtion.-—It contains a colourless acid resin becoming 
red on exposure. 


PREPARATION. DOBE. 
Extractum Gossypii Radicis Fluidum ............... 4-1 fl. dr. (1°9-3°75 c.c.) 


Action anp Uses.—It is said to cause contraction of the 
uterus, and is used instead of ergot. It may be given either as 
the officinal fluid extract or as a decoction made by boiling 4 oz. 
of the bark in a quart of water down toa pint. Of this a wine- 
glassful (60 c.c.) is given every 20 or 80 minutes. 


U.S.P. Oleum Gossypii Seminis. Corron Seep Om.—A 
fixed oil, expressed from the seed of Gossypium herbaceum and of 
other species of gossypium, and subsequently purified. 

CuaracTErs.—A bright, pale yellow, oily liquid, odourless, having a bland 
nut-like taste and a neutral reaction. Sp. gr. 0°920 to 0°980. 
i So.usiuiry.—It is only slightly soluble in alcohol, but readily so in 
etner, 

Reactions.—When cooled to near 2°C. (85°6° F.) it begins to congeal. 
Concentrated sulphuric acid instantly renders it dark reddish-brown. 

Uses.—lIt is a bland oil very much like olive oil, and answers 
perfectly well most purposes for which olive oi] is generally used 
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except for making lead plaster. A great deal of the oil exported 
from France and Italy under the name of olive oil is really cotton- 
seed oil, either alone or mixed with a proportion of olive oil. 
Kighty-eight per cent. of the cotton-seed oil exported from New 
Orleans in 1880 was sent to the Mediterranean. 


OFFICINAL PREPARATIONS. 
U.S8.P. 


Linimentum Ammonis (p. 517). 

< Calcis (p. 517). 

i Camphore (p. 517). 

“ Plumbi Subacetatis (p. 517). 


‘ 


Gossypium, B. and U.S.P. Corron. Cotron-Woou. (Puri- 
fied Cotton. Absorbent Cotton.)—The hairs of the seed of Gos- 
sypium barbadense (G. herbaceum, U.S.P.) and other species, 
freed from adhering impurities and deprived of fatty matter. 


PREPARATION.—It is made by boiling the raw cotton in a dilute alkaline 
solution, such as a 5 per cent. solution of caustic potash or soda. The alkali 
unites with the fatty matter of the cotton to form a soap, which is removed 
by repeated washings, in the course of which chlorimated lime and dilute 
hydrochloric acid are used as well as water. 

CHARACTERS.—In white soft filaments, each consisting of an elongated 
tubular cell, and when examined under the microscope appearing as 4a 
flattened twisted band with slightly thickened rounded edges; inodorous 
and tasteless. 

Test.—When thrown upon water it should immediately absorb the latter 
and sink, and the water should not acquire either an acid (no hydrochlorio 
acid) or alkaline reaction. 

PREPARATIONS. 
B.P. U.S.P. 


Pyroxylin (Gun Cotton). Pyroxylinum (Gun Cotton). 


Usrs.—Cotton wool is employed as a local application to the 
skin in cases of burns and erysipelas, to exclude external irrita- 
tion and protect the part from cold. Cotton wool is also used 
to surround gouty or rheumatic joints. 

A pledget of cotton wool placed in the ears tends to prevent 
sore-throat. The explanation of this seems to be that catarrh 
may result reflexly from irritation of the auricular branch of the 
vagus. (Cf. Rossbach’s experiments, p. 252.) 

When subjected to heat, so as to destroy any adherent germs, 
it is used in cultivation experiments on bacteria (p. 90) to plug 
the orifice of the test-tubes and prevent the accidental entrance 
of germs. With a somewhat similar object it has been used as a 
dressing to wounds, from which it excludes the germs which might 
cause pysmia, erysipelas, &c. It may be impregnated with 
various antiseptics and deodorising substances, such as iodine, 
picric acid, salicylic acid, iodoform, or benzoic acid. Some of 
these form useful applications to the os uteri, to destroy foetor 
and induce healthy action. The dressing of wounds after opera- 
tion by salicylic acid or iodoform wool has almost completely 

superseded the Listerian gauze dressing (p. 816). 
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Pyroxylin, B.P.; Pyroxylinum, U.S.P. Gun Corron.— 
Prepared by the action of sulphuric and nitric acids on cotton. 

Test.—Readily soluble in a mixture of ether and rectified spirit: leaves 
no residue when exploded by heat. 


Usr.—To prepare collodium (collodion), B. and U.S.P. 


Collodium. B. and U.S.P. Coxuopron. A solution of 
pyroxylin in ether and alcohol. 


CuaractTers. —A colourless, highly inflammable liquid with ethereal 
odour, which dries rapidly on exposure to the air, and leaves a thin trans- 
parent film, insoluble in water or rectified spirit. The great inflammability 
of its vapour must be carefully remembered. After successfully completing 
the operation of ovariotomy, a surgeon covered the wound with a layer of 
collodion. In order to inspect it more closely he brought a light near, when 
the ethereal vapour caught fire, and the patient died from the effects of the 
burns which she received (Binz). 


PREPARATIONS. 
B.P. U.S.P. 
Collodium Fiexile Collodium cum Cantharide. 
5 Vesicans. oe Flexile. 


‘i Stypticum. 


B. and U.S.P. Collodium Flexile. FLexrLe CotLopion. 
Collodion mixed with Canada balsam and castor oil. 

Uses.—Collodion applied to the skin acts both as a protective, 
and also, through its contraction, exerts a gentle pressure on the 
part, and is hence applied to cut surfaces, chapped nipples, and 
to check hemorrhage from leech-bites. The flexible collodion 
does not crack, and therefore is more useful as a protective, but 
it exerts less pressure than ordinary collodion. 


B.P. Collodium Vesicans. CantTHaripaL CoLLopion (blister- 
ing liquid 20, pyroxylin 1). 


U.S.P. Collodium cum Cantharide. Canrnarmat Cot- 
LODION. ° 

PREPARATION.—By dissolving a chloroform extract of cantharides in 
flexible collodion. 

Action.—When painted on the skin it acts as a rapid and 
powerful vesicant. If covered immediately with oiled silk, so as 
to prevent the evaporation of the ether, it is said to act more 
rapidly. 

Uses.— Vide Cantharides. 


U.S.P. Collodium Stypticum. Srvprio Conzuopron. 

PreparaTion.—By dissolving tannin in a mixture of alcohol, ether, and 
collodion (20 parts tannin in 100). 

Uses.—To stop bleeding from leech-bites, abrasions, and 
wounds. When painted over the bleeding surface the tannin 
coagulates the blood and lymph; and this, with the collodion, 
forms a film over the surface which prevents further bleeding and. 
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protects the raw surface from exposure to air or from accidental 
irritation. 


U.S.P. Althza. AurHma. [Marsumattow.|—The root of 
Althea officinalis. 

CHARACTERS.—In cylindrical or somewhat conical pieces, from three to 
six inches (7 to 15 centimetres) long, about half an inch (12 millimetres) in 
diameter, deeply wrinkled; deprived of the brown, corky layer and small 
radicles; externally white, marked with a number of circular spots, and of a 
somewhat hairy appearance from the loosened bast-fibres ; internally whitish 
and fleshy. It breaks with a short, granular and mealy fracture, has a faint 
aromatic odour, and a sweetish, mucilaginous taste. 


PREPARATION. 
DOSE. 
Syripus Althmw: ciceicei ev neh aciawiaesestetien mains 1-4 fi. dr. 


Composition.—It contains some 385 per cent. each of vege- 
table mucin and starch. 

Uses.—lIt is bland and unirritating, and a useful demulcent 
in sore-throat, coughs, or intestinal irritation. An ointment 
made by boiling the cut fresh leaves with lard for half an hour, 
and then straining, has proved successful in palmar psoriasis 
after other means failed.' 


STERCULIACE, or BYTTNERIACE&. 


Oleum Theobromatis, B.P.; Oleum Theobrome, U.S.P. 

Om or THEosroma; Cacao Burrer.—A concrete oil obtained 
by expression and heat from the ground seeds of Theobroma 
Cacao. 

Composition.—Consists chiefly of stearin and olein. 


CHaracTERS.—Of the consistency of tallow; colour yellowish-white; 
odour like chocolate; taste bland and agreeable; reaction neutral. Does 
not become rancid from exposure to the air. Melts at 30°-85° C. (86° 
95° F.). 

ADULTERATIONS.— Paraffin, wax, tallow, stearin, &c. 

Trsts.—If 2 parts of it be dissolved in 4 parts of ether in a test-tube, by 
immersing the tube in water at 17° C. (68° F.), and if this be afterwards 
plunged into water at 0° C. (82° F.), the mixture should not become turbid, 
nor separate @ granular deposit in less than 8 minutes; and if the mixture, 
after congealing, be exposed to a temperature of 15° C. (59° F.), it should 
gradually become entirely clear. (Absence of impurities mentioned above.) 


PREPARATIONS. 
B.P. U.8.P. 
Suppositoria Acidi Tannici. For suppositories of various kinds, 
5 Hydrargyri. each weighing 15 gr. or 1 gm. 
z Jodoformi. 
“ Morphine. 
~ Plumbi Composita. 


Uses.—As @ basis for suppositories. Also as a non-irritant 
application to the skin. 





' Berry, Practitioner, vol. xxxi., p. 846. 
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CHAPTER XXXII. 
PHANEROGAME — (continued). 


Class I.—DICOTYLEDONES POLYPETAL&. 
Sus-Cuass IIl.—DISCIFLOR. 


LINE. 


Lini Semina, B.P.; Linum, U.S.P. Linszep, B. and U.8.P. 
Flax Seed, U.S.P.—The dried ripe seeds of Linum usitatissumum. 
It is grown in Britain. 

CuaracTERS.—About one-sixth of an inch long, oval, pointed, flattened, 
smooth, shining, brown externally, yellowish-white within. 


Composrtion. — The covering of the seeds contains much 
mucilage, and the seed iteelf contains nearly one-third of its 
weight of oil. The oil is obtained by expression, and the re- 
maining cake when powdered forms linseed-meal. 


PREPARATIONS. 
3.FY. DOSE. U.S.P. 
Farina Ieini ........................ Oleum Lini. 
pete Ch. 0) ad lib 


Oleum P MTT TLITET LTTE eee 


Infusum Z.ini. Lanseen Tea.—Infuse 150 grains of linseed, with 50 
grains of dried liquorice-root in No. 20 powder, in 10 ounces of boiling water in a 
covered vessel for 2 hours and strain. 


AcTIon anp Uses.— Linseed tea is a most useful demulcent in 
coughs depending in whole or in part on irritation of the pharynx 
and upper part of the respiratory passages. It may be kept warm 
all night in a baby’s food-warmer, and a sip taken whenever the 
patient awakes. This often prevents troublesome paroxysms of 
coughing, and enables the patient to obtain a fair night’s rest. 
Internally it is used as a demulcent drink in enteritis, diarrhea, 
dysentery, catarrh, and irritation of the urinary organs, also in 
phosphorus-poisoning. 


B.P. Lini Farina. Limszep Meau.—Linseed reduced to 
powder. It is used not only in the cataplasma lini but also in 
the cataplasma carbonis, conii, sinapis, and sode chlorinate. 


CHAP. XXxII.] DISCIFLOR4Z5. 877 


3.P. Cataplasma ini. Linseep Pouiticz.—Mix a quarter of a pound 
(about 4 tablespoonfuls) of linseed-meal gradually with half a pint of boiling water 
with constant stirring. 

Usrs.—Linseed meal forms an excellent vehicle for applying 
warmth and moisture, and is used in the form of poultices in 
inflammation of both superficial and deep-seated parts (p. 468). 


Oleum Lini, B. and U.S.P. Linszep Om. Om or Fuax 
SEED, U.S.P.—A fixed oil expressed without heat from linseed. 

CHARACTERS.—-Viscid, yellow, with a faint odour, and oleaginous taste. 
It thickens, and finally solidifies on exposure to air. 

Uses.—It is sometimes applied as a soothing application to 
burns, scalds, and eczematous eruptions, either alone or with 
lime-water (p. 649). It is sometimes added to purgative enemata, 
and has been recommended as a cure for piles in the dose of two 
ounces of the fresh oil morning and evening.' 


Sus-Orper.— ERYTHROXYLEZ. 


Coca, B P.; Erythroxylon, U.S.P. Coca EryrHroxy.on. 
[Cuca.]—The dried leaves of Erythrorylon Coca, 


Cuaracters.---Shortly stalked, oval or lanceolate, of varying thickness, 
one to two inches or more in length, entire, usually blunt and emarginate, 
quite smooth; midrib prominent, with numerous faint freely anastomosing 
lateral veins, and on each side of the midnb a curved line extends from base 
to apex ; green above, somewhat paler beneath. In commercial specimens 
the leaves are more or less broken, and frequently yellowish-green, yellowish- 
brown, or brown, and in rare cases the curved lines are indistinguishable. 
Odour faintly tea-like, especially when bruised; taste somewhat bitter and 
aromatic. 


Dosze.— 4 to 2 drachms. 


PREPARATIONS. 
B.P. DOSE. 
Cocaines Hydrochloras ................. 2.065. z~l gr. 
Bxtractum Coces Liquidum (1 in 1)......... j- 2 i. dr. 
U.8.P. 
Extractum Erythroxyli Fluidum ........ ....... 1-4 fl. dr. 


Composition. —This drug contains the alkaloids cocaine, 
ecgonine, and hygrine, and a volatile constituent which gives 
a pleasant fragrance to the fresh leaves. Different specimens of 
the leaves vary greatly in their strength. Leaves which have 
been long kept contain less of the active alkaloid than the fresh 
leaves. 


B.P. Cocaine Hydrochloras. Hyprocutorate or CocaIne. 
C,,H,,NO,.HCl. 

The hydrochlorate of an alkaloid obtained from the leaves of 
Erythroxylon Coca. 


' United States Dispensatory, p. 1017. 
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PREPARATION.—It may be obtained by agitatmg with ether an aqueous 
solution of an acidulated alcoholic extract, made alkaline with carbonate of 
sodium ; separating and evaporating the ethereal liquid, purifying the product 
by repeating the treatment with acidulated water, carbonate of sodium, and 
ether; decolourising ; neutralising with hydrochloric acid, and recrystallising. 


CyaracteRs.—In almost colourless acicular crystals or 
crystalline powder. The solution in water has a bitter taste, 
and produces on the tongue a tingling sensation followed by 
numbness. 


SoLvBILITy.—It 1s readily soluble in water, alcohol, and ether. 

Reactions.—Its solution gives a yellow precipitate with chloride of gold; 
and a white precipitate with carbonate of ammonium, soluble in excess of the 
reagent. It dissolves without colour in cold concentrated acids, but chars 
with hot sulphuric acid. The solution yields little or no cloudiness with 
chloride of barium or oxalate of ammonium. Ignited in the air it burns 
‘without residue. 


Dose.—+ to 1 grain. 


PREPARATION. B.P. 


Lamelige Cocainee. Discs of cocaine (each contains ;},th grain of hydro- 
chlorate of cocaine, p. 515). 


Action.—Cocaine is a powerful local anzsthetic. When 
applied to the tongue it destroys both taste and tactile sensi- 
bility, so that salt and sugar cannot be distinguished, nor the 
prick of a pin felt. In the eye it causes local anzsthesia along 
with dilatation of the pupil, paralysis of accommodation, slight 
lacrimation, and enlargement of the palpebral fissure.! When 
injected into the back of the orbit it causes protrusion of the eye- 
ball. Its effects appear to be due to stimulation of the peripheral 
ends of the sympathetic (vide p. 226). Subcutaneous injection also 
produces local anesthesia at the point of application, so that sub- 
sequent irritation at that spot produces no sensation in man and 
no reflex action in animals. When taken internally it appears to 
have, in small doses, a stimulant, and, in large doses, « paralysing 
action on the nerve-centres somewhat like that of caffeine. It 
affects first the cerebral hemaspheres, next the medulla, and after- 
wards the spinal cord. In small doses it is said to lessen fatigue, 
and enable the Indians in Peru to make long marches; and a 
similar result has been obtained in trials upon soldiers in 
Germany. Larger doses cause fulness in the head, weariness, 
slight deafness, loss of memory, and inability to control ideas. 
It appears sometimes to cause restlessness, singing in the ears, 
giddiness, headache, and delirium. 

In animals large doses appear to affect specially the semi- 
Circular canals, possibly by an anesthetic action upon the 
nerves connected with them. This is shown by constant mie- 
ment of the head in mammals, disturbances of equilibrium, loss 








@ Come 





* Jessop, Practitioner, January 1885. 
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of co-ordination, and rotatory convulsions and opisthotonos. 
The convulsions are of cerebral origin (p. 188), and cease when 
the spinal cord is divided. The motor columns of the spinal 
cord appear to be unaffected, but the sensory columns are 
paralysed. In its action on respiration and circulation cocaine, 
to a certain extent, resembles atropine, and it does so also in its 
action on the pupils, intestinal movements, and salivary and 
sweat glands. The respiration is greatly increased at first, 
afterwards diminished, and death occurs from respiratory para- 
lysis. Small doses quicken the pulse and raise the blood- 
pressure. Large doses slow the pulse and lower the blood- 
pressure. The quickness of the pulse appears to be due to 
paralysis of the vagus, and the action of cocaine on both pulse 
and blood-pressure is very like that of atropine. Small doses 
increase, large ones paralyse, the intestinal movements. The 
secretion of saliva and sweat is diminished. The urine does 
not appear to be affected. The temperature is generally raised. 

Uses.—The expectations of the practical utility of cocaine, 
founded on aknowledge of its physiological action, which Rossbach ! 
expressed have been completely fulfilled, and it now bids fair to 
replace as a local anwsthetic the use of chloroform in many 
minor operations. Its local anesthetic action was first observed 
by Niemann. Its actual introduction into practice we owe to 
Koller. A 4 per cent. solution dropped into the eye is sufficient 
to produce local anesthesia, so that operations for cataract or 
squint can be readily performed, and foreign bodies extracted 
from the eye under its influence.? A 20 per cent. solution 
applied once or twice to the nasal mucous membrane at intervals 
of three or four minutes causes such complete anesthesia that the 
application of the galvano-cautery is not felt. A similar effect 
is produced on the soft palate and larynx, and the solution may 
be applied to facilitate the use of the laryngoscope and lessen 
pain and spasm in operations on the larynx. It has been applied 
with benefit to the interior of the nose in acute coryza, nasal 
polypus, and hay fever. It 1s useful in producing local anes- 
thesia of the uterus and rectum in operations on these parts; 
in vaginismus and in pruritus of the anus and vulva. Internally 
cocaine or coca is useful as a tonic, especially in debility with 
nervousness, and in mental diseases accompanied by depression. 
It may be given in the form of the fluid extract either alone or 
with a glass of wine. A non-officinal wine made from the leaves 
is also a useful tonic. 


oe 


! Nothnagel and Rossbach, Areneimiitellehre, bth edition. 
* In consequence of the readiness with which solutions of cocaine undergo 
decomposition, it is best to add a trace of boric acid (} per cent.) to them. 
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ZYGOPHYLLE£. 


Guaiaci Lignum, B. and U.S.P. Guaracum Woop.—The 
heart-wood of Guaiacum officinale and G. sanctum. St. Domingo 
and Jamaica. It should be deprived of the sapwood and re- 
duced to chips, raspings, or shavings. 


CHARACTERS.—The wood is known as Lignum vite, occurs in logs, and is 
very hard and heavy. The alburnum, or sapwood, is yellow in colour, the 
duramen, or heart-wood, is dark greenish-brown, which should become dark 
blue-green on the addition of nitric acid. 


Composition.—Contains resin, chiefly in the heart-wood. 


PREPARATION. 
B.P. DOSE. 
Decoetum Sarsee Compositum (p. 1052)......... 2-10 fi. oz. 
U.8.P. 
Decoctum Sarsaparille Compositum................+. 4-6 fl. oz. (200-800 gm.) 


Guaiaci Resina, B. and U.S.P. Guaracum Resmy.—The 
resin of Guaiacum officinale or G. sanctum. 


PREPARATION.—Obtained from the stem by natural exudation, by in- 


cisions, or by heat. 
CHARACTERS.—In masses of a greenish-brown or reddish-brown colour ; 


fractured surface resinous, translucent at the edges, where the greenish colour 
is usually well-marked, and serves to distinguish this from other resins. A 
solution in rectified spirit strikes a clear blue colour when applied to the 
inner surface of a paring of raw potato (p. 68), oron the addition of tincture 
of perchloride of iron. Powder greyish, turning green on exposure to \sir. 


Composition.—It contains several resinous acids, guaiaconic, 
guaiaretic, and guaiacic acids; these are soluble in alkalis and 
are precipitated on neutralisation. 

Dosz.—10 to 30 gr. 


PREPARATIONS 

B.P. DOSE. 
BRiature Gaaiacs ...... oc cceee cocseweeeenenes 1-1} fi. oz. 
Tinctura Guaiaci Ammoniate ....................... / ~1 fl. dr. 
Pilula Hydrargyri Subchloridi Composita (v. p. 522) 5-10 gr. 

U.8.P. 
TiNClura: GUBINCIs eseeravisia ieee ees 1-8 fl. dr. (4-12 ¢.c.) 
es y= AMMniata 2.0.06... 1. cee ce cece eeeees 1-2 fi. dr. (4-8 c.c.) 

Pilula Antimonii Composite (v. p. 5233) .........ecceeee- 1-2 pills, 


B3.). Mistura Guaiaci. Goamcom Mirrone.—Guaiacum, 4 0z.; refined 
sugar, $4 oz.; gum acacia, } oz.; cinnamon water, 1 pint. 

Tinctura Guaiaci Ammoniata, B.and U.S.P. AmmoniutTep TmcTure or 
Gvaracum.—Guaiacum resin, 4 0z.; aromatic spirit of ammonia, to 1 pint (B.P.). 
Guaiacum, 20; sromatic spirit of ammonia, 100 (U.S.P.). 


Action.—It causes a burning sensation in the mouth and 
throat when given in small doses. Large doses cause vomiting 
and purging. When absorbed it acts as a stimulant, an altera- 


tive, and a diuretic. 
Usrs.—It is employed in the treatment of tonsillitis, Mistura 
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Guaiaci being in my experience more efficacious than the am- 
moniated tincture. Others prefer the simple powder, as it 
remains longer applied to the tonsils and pharynx, and it may 
be given in lozenges containing 2 grains each, and flavoured 
with red currant. It is also used in chronic rheumatism. It 
has been used in the treatment of gout and syphilitic periosteal 
diseases. 


GERANIACEZ. 


U.S.P. Geranium. Geranium (Cranessiit]. The rhizome 
of Geranium maculatum. 

CHARACTERS. — Horizontal, cylindrical, two to three inches (5 to 7 centi- 
metres) long; half an inch (12 millimetres) or less thick; tuberculated, 
longitudinally ’ wrinkled, dark brown; fracture short pale red- brown ; bark 
thin; wood-wedges yellowish, small, forming a circle near the cambium 
line; medullary rays broad; central pith large; rootlets thin, fragile; in- 
odorous ; taste Mt rigent. 

OrricinaL PREPARATION. 
DOSE. 
Extractum Geranii Fluidum ......................sceeees + fl. dr. to 1 Al. dr. 


Composirion.—It contains a considerable amount of tannic 
and gallic acids. 

Uses.—It is a mild and not disagreeable astringent, espe- 
cially useful for children. It is used internally for diarrhea, 
and is employed also as an astringent gargle in sore-throat and 
as an injection in gonorrheea and gleet. 


RUTACE. 
Sus-Orver I.—RUTE, 


Oleum Rutz, B. and U.S.P. Om or Rus.—A volatile oil 
distilled from the fresh herb of Ruta graveolens. 

CHARACTERS.—Pale yellow when recent; odour strong and disagreeable ; 
taste, bitter, acrid. 

Composirion.—Consists of a hydrocarbon and an oil con- 
taining oxygen. 

Dosz.—1 to 4 min. (0°06-0°8 c.c.) 

Usrs.—Externally it is rubefacient, internally it is stimu- 
lant, antispasmodic, emmenagogue, and carminative ; used in 
amenorrhea, hysteria, convulsions, and flatulence. 





F1G. 183.—Cusparia, balf the natural size. 


B.P. Cuspariz Cortex. Cusparu,.orn ANcosturna Banx.— 
The dried bark of Galipea Cusparia, the Angostura bark tree. 
Tropical America. ; 

L 
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CraractTers.—Consists of flattish pieces or quills, grey outside, light 
brown inside; several inches long, about an inch in breadth, and one-eighth 
of an inch thick. Generally readily recognised by one edge being cut 
obliquely or feathered, from the oblique introduction of the knife by which 
the bark has been detached. Odour, peculiar; taste, bitter. 

Composttion.—A bitter substance, cusparine, and some 
volatile oil. 


ADULTERATION.—The bark of Strychnos nux vomica. 

Tests.—Nitric acid gives a blood-red colour when applied to the inner 
surface of the false bark from the brucine present in it, but gives 8 bluish- 
black colour with the true bark. 


DOSE. 
Xnfusum Cusparice (1 in 20 at 120° F. for 1 hour)......1-2 fi. oz. 


Action anp Use.—Cusparia is an aromatic bitter tonic, 
and is used in cases of atonic dyspepsia and in cases of weak 
digestion, especially during convalescence from acute diseases. 


Scus-Onper T.—_DIOSME&, 


Buchu Folia, B.P.; Buchu, U.S.P. Bucuv Leaves, 
B.P.; Bucuv, U.S.P.—The dried leaves of (1) Barosma betulina, 
(2) Barosma crenulata, (8) Barosma serratifolia. Cape of Good 
Hope. 





Frc. 183.—Barosma betulina. Fig. 184.—Barosma crenulsta. Pia, 185.—Barosma serratifolia, 


CHARACTERS.—Smooth, marked with pellucid dots at the indentations 
and apex; having a powerful, somewhat mint-like odour, and a warm cam- 
phoraceous taste. . betulina.—Obovate, with a recurved, truncated apex 
and sharp cartilaginous spreading teeth. 3B. crenulata.—Oval-lanceolate, 
obtuse, minutely crenated. B. serratifvlra.— Narrow linear-lanceolate, taper- 
ing at each end, sharply and finely serrated. 


ComposiTion.—The leaves contain a volatile oil in the vittz 
which appear as dots on the leaves, and a bitter substance. 


PREPARATIONS. 
DOBE. 
Infusum Buchu (1 in 20 for }-hour)..............sccce0 1-4 fl. oz. 
TURCCWTR se Shia rk cca ec davai neue seed ecekoes 1-2 fi. dr. 
Extractum Buchu Fluidum..............:cccscccsscecsecteeees 20-45 min. 


Action anp Usz.—Buchu is slightly tonic. It is also diuretic 
and diaphoretic. Its chief use is as a stimulant to the mucous 
membrane of the bladder in cases of vesical catarrh and irrita- 
tion. It is also used with other drugs as an-expectorant in 
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‘chronic bronchitis. It is used in South Africa, in doses of 20 
grains of the powdered leaves, in the treatment of diarrh@a and 
dysentery. 


Sus-Orpes TI.—XANTHOXYLINZ. 


U.S.P. Xanthoxylum. Xanruoxytum. Prickuy AsH.— 
The bark of Xanthorylum fraxineum, and of Xanthorylum caro- 
linianum. 


CHARACTERS.—XAanthorylum fraxineum is in curved or quilled frag- 
ments, about jth inch thick; outer surface brownish-grey, with whitish 
patches and minute, black dots; inner surface whitish, smooth, inodorous; 
bitterish, very pungent. 

Xanthoxrylum carolinianum resembles the preceding, but is about jth 
inch thick, and is marked by many conical, corky projections, and stout, 
brown spines. 

PREPARATION. 
DOSE. 
Extractum Xanthoxyli Fluidum ..... seveunleiamectoramitees 30-60 min. 


Composition.—It contains a volatile oil, resins, and possibly 
berberine. 

Action AND Uses.—lIts action seems to be that of an aromatic 
and somewhat irritant bitter, somewhat resembling mezereum 
and guaiac. Like these drugs it is used in rheumatism. The 
bark is chewed to rclieve toothache, and to aid recovéry in palsy 
affecting the tongue. 


Jaborandi, B.P.; Pilocarpus, U.S.P. Pmocarrvs. Jazo- 
nanpi.—The dried leaflets of Pilocarpus pennatifolius. 

CHaARAcTERS.— About four inches (ten centimetres) long, short-stalked, 
oval or ovate-oblong, entire and slightly revolute at the margin, obtuse and 
emarginate, unequal at the base; coriaceous pellucid-punctate, mostly 
smooth ; smell, when bruised, slightly aromatic ; taste, somewhat bitter and 
aromatic at first, but subsequently pungent and increasing the flow of 
saliva. . 


Composition.—The leaves contain a volatile oil and two 
alkaloids, pilocarpine and jaborine. 


PREPARATION. 

B.P. DOSE. 
Mixtractum JADOrandl......... ccc cece eseesceseeeeees 2-10 grs. 
Xnfusum a (1 in 20 for 4-hour) ............0.. 1-2 fl. oz. 
Pllocarpinmee Nitra... cece eee ee eeeeeene es wy-3 gr. 
Tinctura Jaborands ..............cccccccecssseeecerseseeaeee es V1 fl. dr. 

U.S.P. 

Extractum Pilocarpi Fluidum ..................ccceseseeeeeeeees 5-60 min. 


B.P. Pilocarpine Nitras. NrrratE oF Procarpine. 
‘C,,H,,N,0,-HNO,.—The nitrate of an alkaloid obtained from 
extract of jaborandi. 


PREPARATION.—By shaking the extract with chloroform and s little alkali, 
evaporating the chloroformic solution, neutralising the product with nitric 
acid and purifying by recrystallisation. 
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Cuaracters.—In white crystalline powder, or in acicular crystals. 

Sotvusrmiry.—Soluble in eight or nine s of water at common tempera- 
tures, slightly soluble in cold, freely soluble in hot rectified spirit. 

Reactions.—Strong sulphuric acid forms with ita yellowish solution which, 
on the addition of bichromate of potassium, gradually acquires an emerald- 
green colour. It leaves no ash when burned with free access of air. It 
causes contraction of the pupil of the eye. 


U.S.P. Pilocarpinze Hydrochloras. HyprocHuoratEe oF 
PmocarPInE.—The hydrochlorate of an alkaloid prepared from 
Pilocarpus. It should be kept in small, well-stoppered vials. 

CHARACTERS.— Minute, white crystals, deliquescent, odourless, having a 
faintly bitter taste, and a neutral reaction. 

So.usiity.—Very soluble in water and in alcohol, but almost insoluble 
in ether or chloroform. 

Dosst.— =; to + gr. internally or by subcutaneous injection. 

Uses.—Its action and uses are similar to those of Pilocarpus. 


Action.—Jaborine has an action like that of atropine and 
antagonistic to that of pilocarpine. The amount of jaborine in 
the leaves is insufficient to antagonise the pilocarpine, so that 
the leaves have an action like that of pilocarpine. It is probable 
that some discrepancies between the statements of different 
observers regarding the action of pilocarpine may be due to the 
presence of more or less jaborine in the pilocarpine which they 
supposed to be pure. 

Pilocarpine stimulates the peripheral terminations of 
efferent nerves going to glands, and first stimulates and then 
paralyses the efferent nerves going to structures composed of 
involuntary muscular fibre. In large doses it lessens but does 
not quite destroy the irritability of voluntary muscle and motor 
nerves. 

It appears to have a certain action on the nerve-centres. 
It produces in Rana esculenta convulsions like those of picro- 
toxin. In Rana temporaria it only produces paralysis. Frogs 
poisoned by it croak, when stroked, in the same way as when 
the cerebrum is removed. In mammals it causes dyspnea, 
convulsive twitching and shivering, and movements of rotation 
(p. 215; cf. also Apomorphine). These may, however, be partly 
due to the action of the drug upon the heart. It seems, how- 
ever, to stimulate the centres of the salivary and sweat glands 
as well as the peripheral terminations of the secreting nerves. 

From its stimulating action on secreting nerves it produces 
enormous secretion of saliva from the submaxillary, sublingual, 
and parotid glands, and enormous secretion of sweat from the 
sweat-glands, beginning either in the face or at the point of 
subcutaneous injection, and extending over the whole surface 
of the body. It produces, though to a less extent, secretion of 
tears from the lacrimal gland; of wax from the ears; of mucus 
from the nose and from the bronchial mucous membrane; of 
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gastric juice from the glands of the stomach; probably of 
intestinal juice from the intestinal glands, and of urine from 
the kidney. The secretion of milk is sometimes but not 
rite increased. It does not appear to increase the secretion 
-of bile. 

Its stimulating action on nerves supplying involuntary 
muscular fibre is observed in the eye, intestine, heart and 
vessels, bladder, uterus, and spleen. By stimulating the ter- 
minations of the third nerve in the eye it causes contraction of 
the pupil and spasm of accommodation, and indistinct vision. 
After this passes off there may be dilatation of the pupil. By 
stimulating the intestinal ganglia it causes increased peristalsis. 
By stimulating the vagus ends in the heart like nicotine, large 
doses of it cause the pulse to become slow in frogs and in 
mammals, and the blood-pressure to fall. In small doses its 
effect is more complicated, as will be afterwards noticed. In 
larger doses it paralyses the vagus ends (A, Fig. 106, p. 818), 
but not the inhibitory ganglia. By acting on the bladder it 
causes contraction, and may produce strangury and sometimes re- 
tention. It causes contractions of the uterus, which, in rabbits, 
begin at the openings of the Fallopian tubes and proceed to the 
os uteri. This depends also on a peripheral action of the drug, 
and is not arrested by destruction of the spinal cord. It causes 
contraction of the spleen in man both in its normal condition 
and when abnormally enlarged. 

As vomiting is a complex movement demanding the co- 
operation of the abdominal muscles and diaphragm, it is evident 
that it would not ensue merely from increased contraction of 
the gastric walls. Jaborandi appears, however, to irritate the 
stomach, and often causes nausea and vomiting; and so does 
pilocarpine, though to a less extent, even when subcutaneously 
Injected. 

It is probable that even when injected subcutaneously it is 
eliminated by the mucous membrane of the stomach in the same 
way as tartar emetic, morphine, atropine, quinine, and strych- 
nine, and that it thus acts as a local irritant to the gastric 
nerves (Fig. 5, p. 39). 

Its action on the circulation is a complicated one, as the 
direct effect of the drug on the heart and vessels is probably 
much modified by the reflex action from the stomach, intestines, 
-&c., which have been stimulated by it. The vessels usually 
become much dilated at first, the carotids pulsating violently, 
the pulse becoming rapid, and a feeling of heat being perceived 
over the body. When perspiration sets in there is sometimes 
a feeling of cold and shivering. The blood-pressure usually falls 
@ little at first, with quicker pulse, then rises with slower pulse 
{p. 272), and finally falls greatly from vaso-motor paralysis. 

Respiration.—There is sometimes a feeling of slight dyspnosa 
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just after the dose has been given, but this only lasts for a few 
moments. Poisonous doses cause in animals dyspnea and con- 
vulsions, which, as already mentioned, probably depend in some 
measure on cardiac failure. In animals the abundant secretion 
into the bronchi and pulmonary cedema produced by large doses 
also lead to dyspnea. 

The temperature rises when the patient is shivering and 
falls during sweating (p. 440). The secretion of sweat usually 
lasts for two or three hours, and is so copious that the body 
loses one or two pounds and sometimes as much as eight pounds 
from it and the salivation together. Sweating does not occur in 
every patient who takes pilocarpine, and even salivation is not a 
constant symptom. 

After the sweating is over there is usually a feeling of debility, 
languor, and thirst. 

Pilocarpine is excreted unchanged by the urine. It does not 
appear in the saliva. 

The injurious effects sometimes produced by it are, in addi- 
tion to the dimness of vision and vomiting already mentioned, 
sudden collapse, swelling of the salivary glands and tonsils, 
hiccough, diminished secretion of urine, albuminuria, strangury, 
bleeding from the vagina, and anticipation of the menstrual flux. 

Atropine antagonises pilocarpine very completely, prevent- 
ing its action if administered before it, and removing its effects 
if given after it. Sudden collapse ought therefore to be treated 
by the subcutaneous injection of atropine. 

The nausea and vomiting generally yield easily to morphine. 

Uses.—As its action is a peripheral rather than a central 
one, it affects the eye more powerfully when applied locally than 
when taken internally. It has been employed in chronic catarrh, 
in iridocyclitis, intraocular hemorrhage, turbidity of the vitreous 
humour, in separation of the retina, in albuminuric retinitis, and 
instead of physostigmine in glaucoma, &c. (vide Myotics, p. 225). 
It has been used with a certain amount of success in deafness 
depending on disease of the labyrinth, especially when it is 
syphilitic.' In some skin diseases it is very useful, especially in 
prurigo and chronic urticaria and in baldness; also in cases of 
Hebra’s prurigo and psoriasis. In small doses it relieves thirst 
in chronic renal disease, and has been used for a similar purpose 
in fever (vide Refrigerants, p. 860). 

It has been used in diseases of the throat, especially tonsillitis 
and diphtheria, but, its utility in the latter disease is uncertain. 
In bronchitis, asthma, and whooping-cough it sometimes gives 
relief, though it is not so useful as might be expected (p. 254). 
From its action on the uterus it has been used as an oxytocic 
to induce premature labour. As a diaphoretic it may be used 





’ Med.-Chir. Rundschau, viii. 1865. 
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in small doses to induce diaphoresis and prevent or relieve 
coryza, bronchial catarrh, or rheumatism consequent on a chill 
(p. 880). 

It has been employed to remove pleural and peritoneal 
effusions, and has been used in cardiac dropsy when digitalis 
failed, but great care is then requisite in its use. 

Its chief use, however, is in dropsy, and especially in 
uremia depending on disease of the kidneys; it may be given 
subcutaneously as the nitrate in 4-4 grain doses. In renal 
dropsy it not only removes water from the body but it removes 
urea and possibly other products of tissue-waste. Some of the 
urea is excreted in the sweat, and a considerable amount appears 
in the saliva. Probably the removal of these products from the 
body is the reason why pilocarpine cuts short ur@mic convul- 
sions. In puerperal eclampsia it is not so successful as in con- 
vulsions depending on kidney disease. Pilocarpine has also been 
used to eliminate other poisons from the body, and has been 
used in syphilis and chronic poisoning by lead, mercury, and 
arsenic. 

ContTRa-Inpications.—Fatty heart, andimpeded pulmonary cir- 
culation from valvular disease, emphysema, or pleurisy. These 
conditions do not absolutely prohibit the use of the remedy, but 
it must then be given with care and the patient watched. It 
may be combined with alcoholic stimulants, and atropine should 
be ready for subcutaneous injection if necessary. 


AURANTIZ. 


U.S.P. Aurantii Flores. Orance Fiowers.—tThe partially 
expanded fresh flowers of Citrus vulgaris and Citrus Aurantium. 
They may be preserved by mixing them well with half their 
weight of chloride of sodium, pressing them into a jar, — 
keeping in a cool place. 

CHARACTERS.—F ragrant and somewhat bitter. 


PREPARATION, 
Aqua Aurantii Florum. 


U.S.P. Oleum Aurantii Florum. Om or Oranar 
Fiowers, Om or Neroui.—A volatile oil distilled from fresh 
orange flowers. 


CHARACTERS.—Yellowish or brownish; it has a fragrant odour of orange 
flowers, and an aromatic, somewhat bitter taste. 


Composition.—It consists chiefly of a hydrocarbon and a 


little neroli camphor. 
PREPARATION. 


Spiritus Odoratus. 


Uss.—As a flavouring matter. 
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Aqua Aurantii Floris, B.P.; Aqua Aurantii Florum, 
U.S.P. Onranez Fuower Warser.—The distilled water of the 
flowers of the bitter orange tree, Citrus vulgaris (Citrus bigaradia), 
and of the sweet orange tree, Citrus awantium. Prepared mostly 
in France. 

The orange flower water of commerce is usually three times 
the strength of that employed in former years. 


CHARACTERS.—Colourless, or with a slight greenish-yellow tint; it has the 
ragrant odour of the flowers. 

Impuriry.—Lead from the vessels in which it has been kept. 

TEst.—It should not be coloured by sulphuretted hydrogen. 


Comrosition.—It contains a volatile oil (Oil of Neroli). 


PREPARATION. 
B.P. DOSE. 
Syrupus Aurantil Floris..................... 1-2 fi. dr. 
U.8.P. 
Syrupus Aurantii Florum....................0004 1-2 fl. dr. (4-8 o.c.) 


B.P. Aurantii Fructus. Brrrer Oranez.—tThe ripe fruit 
of the Citrus vulgaris (Citrus Bigaradia). Imported from the 
South of Europe. 

. ee is like the sweet orange, but darker in colour and very 
2UCer. 


Aurantii Cortex, B.P.; Aurantii Amari Cortex, U.S.P. 
Birrer Orance Preru.—The dried outer part of the rind of the 
ripe bitter orange. 


CHARACTERS.—Thin strips of dark orange colour, with a fragrant odour 
and an aromatic bitter taste. It should be nearly free from the white part 


of the rind. 


Composition. —The inner part of the rind is white, spongy, 
and useless; the outer part is yellow when fresh, but brownish 
green when dried, and contains a fragrant volatile oil, a bitter 
neutral principle hesperidin, and a small quantity of some sort 
of tannin. 


Preparations. 
BP. DOSE. 
Of the fresh peel— 
Tinctura Aurantii Recentis....................... 1-2 fi, dr. 
Virumm Aarantl ...........ccccccccsssccscesseonssscvovs 
Of the dried peel— 
Infusum Aurantil (} oz. in 4 pint)................. 1-2 fl. oz. 
je Compositum ................. 1-2 fi. oz 
es Gentiane Compositum .............. 20000 1-2 f. oz. 
Spiritus Armoraci# Compositus.................sss000 
Syrupus Aurantii (Tinct. 1, Syrup 7) ............ 1 fi. dr. 
Pincturea Mweraweds 2.2.0... cece cess sc eeeewers 1-2 fi. dr. 
»  Cinchonsw Composite ........ 0.0... ccccceeees 2 fi. dr. 
“ Gentianz ay eis paemaeeeee Gertie —2 fi. dr. 
U.S.P. 
Extractum Aurantii Amari Fluidum ........... seveee Dah fi, dr. (8-16 6.0.) 
Tinctura rd bs SGevessut ese errr Cy | fi, dr. 4.8 
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Infusum Aurantii Compositum. Compounp INFUSION of ORANGE 
Pre..— Bitter orange peel, 3 0z.; fresh lemon peel, 56 gr.; cloves, bruised, 28 gr. 
boiling distilled water, 10 fl. oz. 


U.S.P. Aurantii Dulcis Cortex. Sweer Orance PEru.— 
The rind of the fruit of Citrus Aurantium. 
Cuaracters.— Closely resembling bitter orange peel, but having an 


orange yellow colour. It has a sweetish fragrant odour and an aromatic 
slightly bitter taste. 


PREPARATIONS. DOSE. 
ByFUpus AUPANtI cco vescensaseyas voerseowde avecavagen 1-2 fl. dr. 
Tinetura Aurantii Dulois ............. ... 0... . 20 min.-1 fi, dr. 


Usrs.—The eee nase of oranges are used almost entirely 
as flavouring vehicles. The rind is an aromatic stomachic, and 
is used with other bitters in the treatment of dyspepsia. 


U.S.P. Oleum Aurantii Corticis. Om or Orance PeeLt.— 
A volatile oil extracted by mechanical means from fresh orange 
peel. 


PreparaTIoN.—It is prepared from the outer part of the rind by 
expression; by putting it in hot water and skimming off the oil; or by 
rubbing it in a kind of bowl lined with short spikes in the same way as oil 
of lomons. 

CHARACTERS.—Pale yellow, has the sinell of oranges, and an aromatic 
somewhat bitter taste. By keeping it becomes thicker, and gets a turpentine- 
like taste. This may be prevented by mixing the fresh oil with 5 per cent. 
of alcohol and decanting fro om the sediment. 


Composition. — Contains two camphenes and a glucoside, 
hesperidin. 


OrricinaL PREPARATIONS. DOSE. 
RCLIziy AUPANY ccs sc acke Riewaticdiets aici ees 2-8 fl. dr. (4-80 c.c.) 
Spiritus Aurantii. .......... ce cece ee cee ae . 2-4 fl. dr. (4-15 c.c.) 
Spiritus Myris :.5 ...<o0siscsscccsewes vv caraawnerer ve Used as perfume. 


Action anD Usse.—Externally it is rubefacient. Internally, 
in large doses, it is an irritant poison. It is used as a flavouring 
matter. 

U.S.P. Blixir Aurantif. Emm or Orance (Simple Elixir).—Oil of orange, 
1; cotton, 2; sugar, in coarse powder, 100; alcohol and water, of each a sufficient 
quantity to make 800 parts. Mix alcohol and water in the proportion of 1 part of 
aloohol to 8 parts of water. Add the oil of orange to the cotton in small portions 
at a time, distributing it thoroughly by picking the cotton apart after each addition ; 
then pack tightly in a conical percolator and gradually po ur on the mixture of 
alcohol and water until 200 parts of filtered liquid are obtained. In this liquid 
dissolve the sugar by agitation, without heat, and strain. 


Uss.—To cover the taste of drugs and render them agree- 
able to the palate. By mixing tinctures and liquid extracts with 
simple elixir, preparations are obtained which are both palatable 
and efficient. 


U.S.P. Oleum Bergamii. Om or Bereamotr.—A volatile 
oil extracted by mechanical means from the rind of the fresh 
fruit of Citrus Bergamia, var. vulgaris. 
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Cuaracters.—A greenish or greenish-yellow, thin liquid, of a peculiar, 
very fragrant, odour, an aromatic, bitter taste and a slightly acid reaction. 
Sp. gr. 0°860 to 0°890. It is soluble in all proportions in alcohol and in glacial 
acetic acid. 

Use.—In flavouring. 
PREPARATION. 


Sprrarros Oporatus. Prrrcmep Srrarr (Cologne Water).—Oil of bergamot, 16 ; 
oil of lemon, 8; oil of rosemary, 8; oil of lavender flowers, 4; oil of orange flowers, 
4; acetic ether,2; water, 158; alcohol, 800. 


Uses.—For perfuming lotions. When bathed on the temples 
or forehead and evaporated quickly by fanning the face, it is 
useful in headaches or tendency to faintness. Eau de Cologne 
is not unfrequently taken as a stimulant by ladies, who have no 
idea that it contains alcohol. 


Limonis Cortex, B. and U.S.P. Lemon Prex.—The 
outer part of the rind of the fresh fruit of Citrus Limonum. 
Southern Europe and West Indies. 


Sema a a those of orange peel, but the colour is a deep lemon 
yellow. 


ComposITIoN.—Similar to orange pec. 


PREPARATIONS. 
B.?. DOSE, 

Infusum Aurantii Compositum ...............eceseseeeues 1-2 fl. oz. 

‘ Gentianz TT OOS ree 1-2 fl. oz. 
Olovem Timmons... ccc ecccceccesccesasececoees 1-5 min 
SHPUPUS: ee iieaiies tise i eienedsseicichsiecdsesliwees 1-2 fi. dr. or more. 
Tinctura FP wm wee ete creer HOw Sewer eearVene Eres OEESESEES EHS 1-2 fi. dy. 

U.S.P. 

Oleam Limonis ................cc cece esceeencesececeseeeeeteens 1-6 min. 
BDWIGUG: i wiweaien wee ttlen arneneseaeeiie tees eed For flavouring. 
BSYPODUS) gps | cus buses ee ieee aie t eens wateae dee eeaeeea vies 1-2 fi. dr. or more. 
Mistura Potassii Citratin...............cesessceceeeeseeerees 4-8 fl. dr. (15-30 c.c.) 


Oleum Limonis, B. and U.S.P. Om jor Lemons.—A 
volatile oil expressed or distilled (B.P.) or extracted by mechani- 
cal means (U.8.P.) from fresh lemons. 


CuaracTers.—A pale yellow liquid, having the fragrant odour of lemon ; 
an aromatic, somewhat bitterish taste, and a neutral reaction. By keeping 
it becomes thicker, and acquires a disagreeable terebinthinate taste. This 
may be prevented by mixing it while fresh with 5 per cent. of alcohol, and 
, decanting the oil after it has become clear from the sediment. When wanted 
for use a quantity of water equal to the alcohol may be added, when they 
unite and subside, leaving the oil on the top. 

_ PreparatTion.—It is sometimes obtained by rasping the outside of the 
rind and expressing the oil it contains, sometimes by distillation, but the best 
i8 got by rubbing the lemons over the interior of a sort of cup lined with 
short points, when the oil flows into a reservoir at the bottom of the cup. 


Composition.—It is said to consist of two isomeric oils and a 
kind of camphor formed from them by exposure to air. 
Acrion.—Externally it is a strong rubefacient; internally, 
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in small doses, it is stimulating and carminative. It is chiefly 
used as a flavouring matter. 


OrricrnaL PREPARATIONS. 


B.P. : U.8.P. 
Linimentum Potassii Iodidi cum Sapone (p. 516). Spiritus Limonis. 
Spiritus Ammoni# Aromaticus (1 in 185). Spiritus Odoratus. 


Limonis Succus, B. and U.S.P. Lemon Jviczu.—The 
freshly expressed juice of the ripe fruit of Citrus Limonum. 

Ca ures. turbid, yellowish liquor, with an acid taste, and 
usually a slight odour of lemon from a little of the oil contained in the rind. 

PREPARATION.—By squeezing the fresh fruit. 

Composition.—It contains some acid salts, especially those of 
potassium, and 7 per cent. of citric acid (U.S.P.); 86 to 40 
grains in the fluid ounce (B.P.). 


OFFICINAL PREPARATIONS. 


3B.P. DOSE. U.8.P. DOSE. 
Syrupus Limonis........ 4~2 fl. dr. Mistura Potassii Citratis...4 fl. dr. (15 c.c.) 
Syrupus Limonis............. ad lib. 


U.S.P. Mistura Potass@ Citratis. Mrxrcre or Crrrate or Potassicm (Neutral 
Mixture).—Fresh lemon juice strained, 100; bicarbonate of potassium about 10 
parts, or enough to neutralise. 


Syrupus Limonis. Syrcp or Lemons, B. and U.8.P.—Boiling lemon juice, 
strained, 1 pint, with fresh lemon peel, 2 0z.; refined sugar, 2} pounds (B.P.). 
Boiling lemon juice, 40; fresh lemon peel, 2; sugar, 60; water up to 100 (U-S.P.). 

Not officinal. Decoction of Lemon.—Cut a fresh unpeeled lemon (best when 
pulled iminediately from the tree) into thin slices, put it into three teacupfuls of 
water, and boil it down to one teacupful in a clean earthenware jar. Allow it to 
stand over night in the open air, and give it the first thing in the morning. Free 
it, by compression and filtration, from rind, pulp, and seeds just before it is drunk. 


Uses.—It is used locally as a gargle in sore-throat; to 
relieve itching in pruritus of the scrotum, in uterine hemorrhage 
after delivery, and mixed with equal parts of glycerine as an ap- 
plication to the face in sunburn. Internally it is refrigerant, 
and forms a pleasant drink, allaying the thirst in fevers. It is 
used, in place of citric acid, to make effervescent mixtures and 
drinks. It is antiscorbutic, and is employed to prevent scurvy 
in long voyages. 

The decoction of lemon is said to be a powerful antiperiodic, 
and to be exceedingly useful as a substitute for large doses of 
quinine in cases of ague, typho-malarial fevers, and malarious 
conditiong generally. It appears to be useful in reducing the 
temperature in typhoid fever even when no malarial complica- 
tion exists. 


B.P. Belz Fructus. Barn Frurr.—The dried half-ripe 
fruit of Aigle Marmelos, from Malabar and Coromandel. 

OxnaractERSs.—Fruit roundish, about the size of a large orange, with a 
hard woody rind. Usually seen in fragments consisting of portions of the 
hard grey rind and dry adherent red pulp and seeds. The moistened pulp is 
mucilaginous. : ——_ 
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Composrrion.—Not well ascertained. It contains no appreci- 
able amount of tannin. 
PREPARATION. B.P. 


DOSE. 
Mxtractum Bele Biquidum.................6...000. 1 fi. dr. to } fi. o2. 


Uses.—Although it contains no tannin it is used in diarrhea 
and dysentery. The fresh pulp is sometimes used as & laxative. 
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Fie. 186.—Bael, half the natural size. 


Possibly bael fruit may owe its utility in dysentery to its pos- 
sessing some action similar to that of cotoine (p. 387). 


SIMARUBACE. 


Quassiz Lignum, B.P.; Quassia, U.S.P. Qvass1a Woop, 
B.P. ; Quassta, U.S.P.—The wood of Picrena excelsa. Jamaica. 

Cuaracters.—Billets varying in size, seldom thicker than the thigh. 
Wood dense, in yellowish-white, intensely and purely bitter. Also chips 
and raspings of the same. 

Compostrion.—The wood contains a small quantity of a bitter 
neutral principle, quassiin. The wood contains no tannin, s0 
that an infusion does not become black on the addition of & 
persalt of iron. 


PREPARATIONS. 

BP. DOSE 
@xtractam OB ick iasenccs wes iaek Cate Ree ent taser akeceses 2-5 gr. 
Znfusum « (1 in 80, cold water, for } hour)...1-2 floz. - 
Tincotursa Ch: Seduenasearsteeclaiiascetaauecs civeseanne 4-2 fi. drm. 

U.8.P, 

Extractom Quassite ........cccsccssocsosssssccscescsccsces 85 gr. (0°18-0°82 gm.) 
¥ »  Fluidum...........................4-1 & drm. (2-4 ec. 
Tinctura be, aaa ieaveateascestetan. oes mentees -2 fi. drm. (2-8 c.0. 


Action anp Uses.—Quassia is a pure bitter stomachic tonic, 
having no other action on man. On insects it exerts a narcotic 
influence and, in the form of an infusion sweetened with sugar, 
it is often sig ei to destroy flies. 

In small doses it increases the appetite. In large doses it 
-acts as an irritant and causes vomiting. The infusion is made 
with cold water. As it contains no tannin, it does not form an 
inky mixture with iron, like most vegetable bitters, and so can 
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be conveniently prescribed with it. It is used in atonic dys- 
pepsia. 

Its action is not thoroughly understood, but if is not impro- 
bable that it lessens putrefaction in the stomach and prevents to 
some extent the formation of acid substances during digestion. 

It is often administered by using a cup made of the wood; 
this when filled with water, imparts its active principle to that 
fluid. An infusion is used in the form of enema to destroy 
thread-worms. 


BURSERACE. 
(AMYRIDACE2:). 


Myrrha, B. and U.S.P. Myrre.—A gum-resinous exuda- 
tion from the stem of Balsamodendron Myrrha. Arabia Felix 
and Abyssinia. 

CHaracters.—In irregular-shaped tears or masses varying much in size, 
somewhat translucent, of a brownish-yellow or reddish-brown colour, frac- 


tured surface irregular and somewhat oily; odour agreeable and aromatic, 
taste acrid and bitter. 


Composition.—Gum (50-60 per cent.) soluble in water, and 
of which arabin constitutes a portion. The remainder, insoluble 
in water, is made up principally of a resinous acid, myrrhic 
acid, and a volatile oil. 

Dose.— 10-80 gr. 


PREPARATIONS. 
BP. DOBE. 
Decoctum Aloes Compositum............c..:.ccecesescereerecrenesones 4-2 fi. oz. 
Mistura Ferri Composita..........--csscsccscecscscesecessssceteneeences 1-2 fi. oz. 
Pilula Aloes et Myrrhee (vide as 22) ices cations tencavanaws aay 5-10 gr. 
» Asafostide Composita ( Ds D 22) inc ctacranecis eeicaesen 5-10 gr. 
»  Rhei Composite (vide p. 523)............cccssscssececeeeees 5-10 gr. 
Pimotura MEYTDG 2... cece sesesecssssseessseeees 2-1 fl, dr. 
U.8.P. 
Mistura Ferri Composita.............0. ccseecsecseccesecsseeesencavenes 1-2 fi. oz. (30-60 o.¢.) 
Pilule Aloes et Myrrhe (vide p. 523)..............cccccecseeeeeeeenes 1 pill. 
» Ferri Composites (vide p. 523)...........ccccecceceeeeeneeeees 2-6 pills. 
» Galbani Composite (vide p. 523) ..........cc ce cecee seen es 2-4 pills. 
Tinctura Aloes et Myrrh@ 20.00.0000... 0c ccc ce cece eseeenceeeeeeseeees 1-2 fi. dr. (4-8 0.0. 
Tinoture Myrrhm ...sccsccesssessoccsscscssesnssensesevess snestnensseeces 1-2 fi. dr. (4-8 al 


Action aND Usss.—Myrrh is a very useful astringent in the 
form of wash or gargle for spongy gums, aphthous stomatitis, 
and ulcerated throats. Internally it is used as an expectorant 
in chronic bronchitis; and combined with iron and aloes is used 
in the treatment of amenorrhea. It is also useful in bronchor- 
rhoea and leucorrhes. 


B.P. Elemi. HExemt.—A concrete resinous exudation, the 
botanical source of which is undetermined, but is sometimes 
referred to Canartum commune (or to Ictca Abilo). 


Cuanactens.—A soft sticky mass, ae white, with fennel -like 
odour; almost entirely soluble in rectifi 
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Composrtion.—Two resins and a volatile oil. 
PREPARATION, 
BZ.P. Unguentum Elemi (with simple ointment).......... 1 part in 5. 
Usrs.—Not given internally ; is used as a local stimulant in 
ulceration. 
MELIACE. 


U.S.P. Azedarach. Azeparacu.—The bark of the root of 
Melia Azedarach. 


CHARACTERS.—In curved pieces or quills varying in size and thickness; 
outer surface red-brown, with irregular, blackish, longitudinal ridges; inner 
surface whitish or brownish, longitudinally striate; fracture more or less 
fibrous; upon transverse section tangentially striate, with yellowish bast- 
fibres ; almost inodorous, sweetish, afterward bitter and nauseous. 

If collected from old roots, the bark should be freed from the thick, rust- 


brown, nearly tasteless, corky layer. 

Action.—It produces vomiting and purging and symptoms of 
narcotic poisoning. 

Usr.—It is used as an anthelmintic, to destroy the ascaris 
lumbricoides, in the form of a decoction (2 oz. of the herb to a 
pint of water, boiled down to 4a pint). This is given in doses 
of a tablespoonful every two or three hours until the bowels are 


freely opened. 


ILICINE. 
(AQUIFOLIACEZ:.) 


U.S.P. Prinos. Prrvos. Buiack Auper.—The bark of 
Prinos verticillatus, Linné (Ilex verticillata, Gray). 

CHARACTERS.—Thin, slender fragments, about one-twenty-fifth of an inch 
(1 millimetre) thick, fragile; outer surface brownish ash-coloured with whitish 
patches and blackish dots and lines, the corky layer oy separating from 
the green tissue; inner surface pale greenish or yellowish; fracture short, 
tangentially striate; nearly inodorous, bitter, slightly astringent. 

Dose.—30 grains. 

Action.—It is an astringent bitter. It is employed in the 
form of a decoction, prepared by boiling two ounces of the bark 
in three pints of water down to two pints. This decoction is 
given internally, in doses of two or three fluid ounces, in diar- 
rhea and malarial disorders, and is used externally in indolent 
sores and chronic skin-diseases. 


CELASTRIN. 


U.S.P. Euonymus. Evonymus. Waxoo.—The bark of 
Euonymus atropurpureus. 


Cuaracters.—In quilled or curved pieces, about one-twelfth of an inch 
{2 millimetres) thick ; outer surface ash-grey, with blackish patches, detached 
in thin and small scales; inner surface whitish or slightly tawny, smooth ; 
fracture smooth, whitish, the inner layers tangentially striate; nearly 
inodorous ; taste sweetish, somewhat bitter and acrid. 
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PREPARATION. 
DOSE. 
Eextractimd Fao yal isecvcss sve dedcvnsncsevevhscceninesensevesenedes 2-5 gr. 


Composition.—It contains a bitter principle called euonymin, 
wnich is precipitated, together with a resin and a fixed oil, when 
the strong tincture is poured into water. 

Action.—It acts as an hepatic stimulant (p. 403), hydra- 
gogue cathartic, and diuretic. In large doses it causes intestinal 
and hemorrhoidal irritation. 

Usrt.—In constipation accompanied by biliousness, and in 
chronic malarial conditions. 


RHAMNE. 


B.P. Rhamni Purshiani Cortex. SacrEp Bark. (Synonym. 
CascaRa Sacrapa.)—The dried bark of Rhamnus Purshianus. 
North Pacific Coast. 


CHARACTERS.— In quills or incurved pieces of varying lengths and sizes, 
the bark itself being from about ;5 to 4 of an inch thick, smooth or nearly so 
externally, covered with a greyish-white layer, which is usually easily re- 
moved, and frequently marked with spots or patches of adherent lichens. 
Beneath the surface it is violet-brown, reddish-brown, or brownish; and 
internally reddish-brown or yellowish-brown, and nearly smooth, although 
somewhat striated longitudinally. Fracture short, except internally, where 
it is slightly fibrous, more especially in the larger pieces. No marked odour ; 
taste bitter. It is frequently umported in flattened packets, consisting of 
small pieces of the bark compressed into a more or less compact mass. 


ComposiTion.—Cascara bark contains several resinoid bodies, 
which are supposed to be derived from chrysophanic acid. 
Jt also contains much tannin. 


PREPARATIONS. 
B.P. DOSE. 
Exztractum Cascare® Sagrade........... ar «dete soe 2-8 gr. 
+ + am Liquidum. ............. }~2 fl. dr. 


Action anp Usgs.—All the species of buckthorn appear to 
possess cathartic properties. Cascara Sagrada is usually given 
in the form of liquid extract in doses of 4 to 1 fl. dr., but 4 fl. dr. 
or less given immediately after rising in the morning or at bed- 
time is often sufficient. It may also be given with advantage 
in chronic constipation in doses of 10-15 min. thrice a day 
before meals. It acts as a stomachic tonic and bitter in these 
small doses. 


Rhamni Franguilz Cortex, B.P.; Frangula, U.S.P. 
Franauta Bark, B.P.; Bucxruorn, U.S.P.—The dried bark of 
Rhamnus Frangula, collected from the young trunk and moderate- 
sized branches and kept at least one year before being used. 
Holland. 
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Cuaracters.—In quills about 2; of an inch thick; greyish or blackish- 
brown outside with whitish corky warts; brownish-yellow internally. 
Nearly inodorous, taste sweetish and bitter. 

Composition.—The most important constituent is a cathartic 


substance, frangulin. 


PREPARATIONS. 
3B.P. 
Mxtractum Rhamni Frangulee ...............cccsccccsesees 15-60 gr 
a ” “ Riquiduam.............0. 1-4 fi. dr 
U.8.P. DOSE. 
Extractum Frangule Fluidum. ....................sseessseeee 1 fi. dr. (4 ¢.0.) 


Action and Uses.—When fresh it acts as an irritant poison 
on the gastro-intestinal canal, but when dried its action becomes 
less violent, and more like that of rhubarb. It is used as a 
purgative in constipation, and may be given in the form of the 
fluid extract or of a decoction (4 oz. to 4 pint) in tablespoonful 
doses, or a8 an elixir, 1 fl. dr. of the fluid extract to 8 of elixir of 
orange. 


AMPELID-. 
(VITACEZ.) 


B.P. Uvz. Rarsins.—The ripe fruit of the Vitis vinifera, 
dried either wholly or partly by the sun. Spain. 

Compostrion.—They contain grape-sugar and acid tartrate 
of potassium. 

PREPARATIONS. 
Tinctura Cardamomi Composita. 
- Senne. 

Usrs.—They are used to sweeten preparations. They are a 
useful stimulant in weariness from mental work (p. 193); and in 
active physical exertion, such as alpine climbing, they not only 
tend to maintain the strength and prevent exhaustion, but they 
somewhat relieve thirst when water cannot be had (p. 860). 


Vinum Xericum, B.P. Snerry Wine. Vinum Album, 
U.S.P. Ware Wine.—-A pale amber or straw-coloured alcoholic 
liquid, made by fermenting the unmodified juice of the grape 
freed from seeds, stems, and skins. It should contain not less 
than 10 per cent. nor more than 12 per cent. by weight of 
absolute alcohol. 


PREPARATION. 
U.B.P. 
‘Vinum Album Fortius, ared by mixing 7 parts white wine with 1 of alcohol. 
This should contain not less 20 per cent. nor more than 25 per cent. by weight 
of absolute alcohol. 


_ U.S.P. Vinum Rubrum. Rep Wivu.—A deep red alcoholic 
liquid made by fermenting the juice of coloured grapes in pre- 
sence of their skins. 
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It should not contain less than 10 per cent. nor more than 
12 per cent. by weight of absolute alcohol. 
Action anp Usrs.—Vide Alcohol (p. 766). 


SAPINDACE:. 


U.S.P. Guarana. Guvarana.—A dried paste prepared from 
the crushed or ground seeds of Paullinia sorbilis. 

CHARACTERS.—Sub-globular, or elliptic cakes, or cylindrical sticks, hard, 
dark reddish-brown ; fracture uneven, somewhat glossy, showing fragments 
of seeds invested with a black testa; odour slight, peculiar, resembling 
chocolate; taste astringent, bitter; it is partly soluble in water, and in 
alcohol. 

PREPARATION. 
DOSE. 


Extractum Guarane Fluidum..............e.se005 15 min. to 1 fi. oz. 


Composition.—-It contains four or five per cent. of caffeine 
(p. 870) and a considerable amount of tannic acid, and it is 
upon these that its medicinal value depends. 

Usrs.—It is chiefly used to cut short attacks of sick headache. 
It may be given in doses of one or two drachms of the powder, 
mixed with hot water, or as fluid extract, when the headache is 
coming on. 


ANACARDIACE:. 
(TEREBINTHACEZ.) 


Mastiche, B. and U.S.P.—Masticnu.—A concrete resinous 
exudation obtained by making incisions in the bark of the stem 
and large branches of Pistacia Lentiscus. Scio. 

CHaracTers.—Globular or elongated tears about the size of a pea, Vee 
yellow, glass-like, brittle, becoming soft and plastic when chewed; faint 
agreeable odour and slight terebinthinate taste. 

Composirion.—Consists of about 90 per cent. of an acid resin 
(mastichic acid), soluble in alcohol; the remaining 10 per cent. 
is masticin, a tenacious resin soluble in ether, with traces of an 
ethereal oil. 

PREPARATION, 
U.B.P. 
Piluls Aloes et Mastiches (vide p. 523). 


Dosr.—20 to 40 gr. if administered internally. 

Usrs.—It is sometimes chewed in order to give a pleasant 
odour to the breath. It is chiefly employed for temporarily 
stopping decayed teeth, and for arresting hemorrhage from 
leech-bites. When used to stop teeth the cavity ought to be well 
cheaned and dried, and a piece of cotton saturated with a solution 
of four parts of mastiche should be gently pressed into it so as 
not to cause pain, but to fill the cavity exactly. Another method 

S m 
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is to dissolve one part of mastiche with two of collodion, and fill 
the cavity with this. Either of these methods may also be em- 
ployed to stop bleeding from leech-bites. It has been supposed 
to have a stimulating action on the bronchial mucous mem- 
rane, and has been used in bronchorrhea, and also in infantile 
cholera. It is used to cover mercurial pills and prevent the 
formation of amalgam when they are silvered. When mixed 
with aloes it renders the pill less readily soluble, and so to exert 
an action more on the lower than upper part of the intestine. 


U.S.P. Rhus Glabra. Ruavs Guasra. Sumacu.—The 
fruit of Rhus glabra. 

CHARACTERS.—Sub-globular, about one-eighth of an inch (8 millimetres) 
in diameter, drupaceous, crimson, densely hairy, containing a roundish- 
oblong, smooth putamen. It is inodorous, and its taste acidulous. 

PREPARATION. 
DOSE. 
Extractum Rhois Glabre Fluidum............ ssiacescians 1-2 fi. dr. 


Composrrion.—It contains much tannin. 

Usrs.—It may be used as an astringent in the form of de- 
coction, or of the fluid extract diluted, for an effective gargle in 
inflammation of the throat or mouth. 


U.S.P. Rhus Toxicodendron. Ruxvs Toxtcopenpron. 
Poison Ivy.—The fresh leaves of Rhus Toxtcodendron, Michaux ; 
Rhus Toxicodendron and Rhus radicans, Linné. 

CuaRAcTERS.—Long-petiolate, trifoliate; the lateral leaflets sessile, about 
four inches (10 centimetres) long, obliquely ovate, pointed; the terminal 
leaflets stalked, ovate or oval, pointed, with a wedge-shaped base ; the leaflets 
entire and glabrous (in Rhus radicans, Linné), or variously notched, coarsely 
toothed or lobed, downy beneath (in Rhus Tortcodendron, Linné); when 
dry, papery and brittle; inodorous; somewhat astringent and acrid. 

The fresh leaves abound with an acrid juice which darkens when exposed 
to the air, and, when applied to the slan, pee inflammation and swelling. 
The leaves should, therefore, not be touched with bare hands. 

Rhus Tozricodendron should not be confounded with the leaves of Piclea 
trifoliata, Linné, which are similar in appearance, but have all the leaflets 
sessile. 

Composition.—It contains a volatile acid which appears to 
be the active principle. 

Action.—In many persons, contact with this plant causes an 
eczematous eruption of a very distressing character, which is best 
treated by solutions of lead, permanganate of potassium, and am- 
monia. Internally it causes gastro-intestinal irritation, drowsi- 
ness, stupor, and delirium. 

Uses.—It has been recommended in incontinence of urine, 
paralysis, and cutaneous diseases. 

A fluid extract of a non-officinal plant, Rhus aromatica, has 
aoe used successfully in incontmence of urine in doses of 5 to 

min. 
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CHAPTER XXXII, 
Class I.—DICOTYLEDONES POLYPETALA. 


Sus-Cyass IITI.—CALYCIFLOR4. 


LEGUMINOS£. 
Scs-Onpves I.—PAPILIONACES. 


Glycyrrhize Radix, B.P.; Glycyrrhiza, U.S.P. Liquon- 
1ck Roor.—The root or underground stem, fresh and dried, of 
Glycyrrhiza glabra. 

CHARACTERS.—In long cylindrical branched pieces, tough and pliable; 
yellowish-brown outside, yellow inside; taste sweet and slightly acrid. 
Digested with water it yields a solution which gives a precipitate with 
diluted sulphuric acid. 

CompPosirion.—Contains starch, sugar, and a sweet principle 
—glycyrrhizin—which is the substance precipitated by sul- 
phuric acid. 


PREPARATIONS. 
BP. STRENGTH. DOSE. 
Confectio Terebinthin® .............0.... DADS iccxsnesccacwecegevesccss 60-120 gr. 
Decoctum Sarsse Compositum............4 0Z.in 14 pint...............2-10 fl. oz. 
Mxtractum Glycyrrbi we. .... o.oo. ccccscaccsccscscccccecace eateaenk 10-30 gr. 
- Pa Mal FMAM... ce cccecccccccsesccccccsesaes 1 fl. dr. 
Infosuny Vitites sis cscesc ccciscesscses cewtasts 1 in 87} fl. parts............ 1-2 fi. oz. 
Pilula Hydrargyri (vide p. 522)........c.ccesccccssessccvescersssesseeescees 8-8 gr. 
r» —- Berri Todidi (vide p. 522).........c..ccccceececessecececeseeceeeeeres 3-8 gr. 
Pulvis Glyoyrrhizee Compositus (vide p. 910)...........066. 30-60 gr. 
OF EXTRACT OF LIQUORICE— 
Confectio Senme@ .......sccsccocvsvens Svewtes 1 part in 94, nearly. 
Decoctum Aloes Compositum...... seeeeed OZ. in 30 fl. oz. 
Tinctura Aloes.........cccssesseessecesesnnes 1} 02. to 1 pint. 
Trochisel: Opi esiscsscsvsatnavindvcdsariasans 
OF LIQUID EXTRACT OF LIQUORICE— 
Mistura Sennw Composita................. 1 fi. oz. in 1 pint. 
Tinctura Chloroformi et Morphing ...........cccesecscenscecncs 
U.8.P. DOBE. 
Extractum Glycyrrhizm Fluidum ............cccccsssessseeeees 1 fi. dr. C ©.€.) 
“a i POTOM oisices ccs siccrsnckecesaediines. 1 fi. dr. (4 0.0.) 
Glycyrrhizinum Ammoniatum .............56 siuacsvationsieke: 5~15 gr. (0°32-1 gm.) 
Pulvis Glycyrrhize Compositus (vide p. 906) .............6 80-60 gr. {2-4 gm.) 


U.S.P. Glycyrrhizinum Ammoniatum. AmMoniaTeD GrycyRRHIZIN. —Prepared 
by exhausting powdered liquorice with ammonia, precipitating by sulphuric acid, 
redissolving in ammonia, and drying. It forms dark brown or reddish scales, very 
sweet. It is used for flavouring. 
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Action anp Usres.—Taken into the mouth, liquorice has a 
sweet taste; if increases the flow of saliva, and being muci- 
laginous acts as a demulcent. It is used to allay cough by 
lessening the irritation of the mucous membrane. It is particu- 
larly useful when there is violent cough due to irritation of the 
pharynx and upper part of the respiratory passages (p. 249). It 
is used as a vehicle to cover the taste of other medicines, and 
has been used instead of sugar in diabetes. The Pulv. Glycyr- 
rhize Co., which is really a preparation of senna (q.v., p. 909), 
is a gentle laxative. 


Scopari Cacumina, B.P.; Scoparius, U.S.P. Broom- 
rors, B.P.; Broom, U.S.P.—The fresh and dried tops of Cytisus 
Scoparius (Sarothamnus Scoparius). From indigenous plants. 


CHARACTERS.—Thin flexible tough twigs, dark green, angular, of a bitter 
nauseous taste, and of a peculiar odour when bruised. 


Composirion.—It was found by Stenhouse to contain two 
principles: a neutral body, scoparin, and a volatile poisonous 
alkaloid, sparteine. 


PREPARATIONS. 
B.P. DOBE. 
Decoctum Scoparii (1 oz. in 1 pint for 10 minutes and strain)..1-3 fl. oz. 
Buccus GCOpa#l ...........cccccesccscccsvcccrscesscees-seassscessvscsenees 1-2 fl. dr. or more 


None in U.8.P. 


PrystoLocicaL Actron.—Broom-tops have a diuretic action. 

The action of sparteine is identical with that of coniine. It 
paralyses the endings of the motor nerves and vagi, diminishes 
reflex excitability of the cord, and causes death by paralysis of 
the respiratory centre in the medulla oblongata. According to 
J. Fick it has a diuretic action. 

Scoparin has been supposed to be the diuretic principle. It 
has little physiological action, and in a number of unpublished 
experiments which I made in 1865 with a specimen given to me 
by my friend Dr. Stenhouse, I found that in the healthy subject 
it does not produce diuresis. Similar results have been obtained 
by Paton. It is quite possible, however, that it may act as a 
diuretic in cases of dropsy. 

THeRaPEvticaL Uses.—Broom-tops are most useful in dropsy 
dependent on chronic renal disease. They are also useful in 
cardiac dropsy, but digitalis is generally more certain. In com- 
parative experiments I have found the decoction of the dried 
broom-tops quite as efficacious as the juice expressed from the 
fresh tops. 


Tragacantha, B. and U.S.P. Tracacanra.—A gummy 
exudation obtained by making incisions in the stems of Astra- 
‘pe gummifer and some other species of Astragalus. Asia 

or. 
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CHaracters.—Shell-like bands, slightly curved, white or yellowish, tough 
and elastic; very sparingly soluble in cold water, but swelling into a gelati- 
nous mass, which is tinged violet by tincture of iodine. 





Fig. 187.—Tragacanth, half the natural size. 


Composition.—Consists of a mixture of arabin, or common 
gum-arabic ; and bassorin, a gum which does not dissolve in 
water, but swells up in it. 


PREPARATIONS. 
3B.P. DOSE. U.8.P. 
Confectio Opii........cccccccesesceeeensenes 5-20 gr. Mucilago Tragacanths 
es Sul phurig vcc.ceces coscvecssndcens 60-120 gr. 
Glycerinum Tragacanthe ........... 6 ers. to 1 fi. oz. 
Mucilago ss. etn tweens 1 fi oz. or more, 
Pulvis Opii Compositus...............0:000. 2-5 gr. 


» Tragacanthes Compositus...20 gr. upwards. 


- Muctlago Tragacanthee. Muciace or Tracacantn.—Tragacanth, 60 gr.; 
water, 10 fl. oz. (B.P.). Tragacanth, 6; glycerine, 18; water up to 100 (U.S.P.). 


B.P. Pulvis Tragacanthe: Compositus. Comrounp Powper or Traaa- 
cantu.—Tragacanth, 1 ; gum acacia, 1; starch, 1; refined sugar, 3. 


Uses.—It is used to suspend heavy powders, such as sub- 
nitrate of bismuth, and is more efficacious than gum-arabic 
owing to the insoluble gum bassorin, which swells up when water 
is added. Also used in making lozenges, and emulsions of cod- 
liver oul. 


Pterocarpi Lignum, B.P. Rev Sanpau-Woop.—tThe sliced 
or rasped heart-wood of Ptervcarpus santalinus. Ceylon. 


Santalum Rubrum, U.S.P. Rep Saunpers.—The wood of 
Pterocarpus santalinus. 
CHARACTERS.—The wood is in billets, chips, or powder. It resembles log- 


wood in appearance, but is denser, and the cut surface is more glistening and 
of a deeper red colour. 


Comrosition.—It contains a fine ruby colouring matter named 
santalin, which may be dissolved out by spirit, ether, acetic 
acid, &c.; it is insoluble in water. 


PREPARATION, 
B.P. DOSE. U.S.P. 
Tinctura Lavandulm Composita...............9-2 f. dr. Not given 


Usz.—It is used to give colour to the compound tincture of 
lavender, and through this to Liquor arsenicalis. 
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Kino, B. and U.S.P. Kro.—The juice obtained from in- 
cisions made in the trunk of Pterocarpus marsupiwm inspissated 
without artificial heat. Malabar. 

CuarAcTERS.—Small angular, brittle, glistening, reddish-black fragments, 
translucent and ruby-red on the edges, inodorous, very astringent. When 
chewed it tinges the saliva blood-red. 

Composition.—Kino-tannic acid and pyrocatechin, which 
differs very slightly from catechin, obtained from catechu. 
Through the action of kino-tannic acid, kino strikes a violet 
colour with ferrous salts, turning to green by exposure. 

Dose.— Of powdered kino, 10-30 gr. 


PREPARATIONS. 
B.P. DOSE. 
Palvis Catechu Compositus (p. 951) .........cccscseseeeaes 20-40 gr. 
» Mino ” (Pie 40) 0. iiactucweaeesesesac 5-20 gr. 
Ema CUM ER MUO isis oa ea dace naiinsans ina iseaiulagieds 4-2 fl. dr. 
U.8.P. 
Tincture: Kine ss ssccsieciseysvediaew Rodaiere catesaewersesssvese 4-2 fl. dr. (2-8 c.c.) 


AcTIon anD Uses.—Kino has an astringent action both ex- 
ternally and internally. It is useful in relaxed sore-throat as a 
gargle. It is given internally in diarrhoea and in pyrosis. From 
its insolubility it is most useful when we desire an astringent 
action on the lower part of the intestinal canal, but when the 
astringency is required in the upper part it is not so useful as 
the more soluble astringents. 


Balsamum Peruvianum, B. and U.S.P. Bausam or Perv. 
A balsam obtained from Myroxylon Pereira. It exudes from 
the trunk of the tree after the bark has been beaten and scorched 
and removed. Salvador in Central America. 

CrarnacTers.—A treacle-like liquid, nearly black in bulk, reddish-brown 
and translucent in thin films ; of syrupy consistence, balsamic odour, and an 
acrid, alightly bitter taste. 

Composition. —Contains resin, volatile oil, and both benzoic 
and cinnamic acids. 

Dose.—10 min. to 4 fi. dr., and upwards, made into an 
emulsion with mucilage or yolk of egg. 

Action anp Uses.—It is employed locally as a parasiticide 
in scabies and in cases of skin-diseases depending on vegetable 
fungi. It destroys both the itch-acarus and its eggs. It is much 
more agreeable than sulphur ointment. Before applying it, it is 
advantageous to take a warm bath, and wash the affected parts 
thoroughly with soft soap, and then to rub it well in all over the 
body, especially into the armpits, between the fingers, and on the 
inside of the thighs. The treatment should be repeated every two 
or three days, during which time the same linen should be worn; 
this when cast off should be well disinfected, or the disease may 
return. It may be used either alone or in combination with 

troleum to destroy pediculi; a useful formula is—balsam of 

ern, 20 parts; olive oil, 50; petroleum, 100 parts. It is also 
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useful in prurigo, in pruritus, and in the later stages of an acute 
eczema. It is a useful stimulant to bed-sores and ulcers. It is 
given internally to lessen discharge from mucous membranes, as 
in bronchorrhea, gleet, and leucorrhea; also,as a stimulating 
expectorant in chronic bronchitis. 


Balsamum Tolutanum, B. and U.S.P. Batsam or Touv. 
A balsam obtained from Myrozylon toluifera. It exudes from 
the trunk of the tree after incisions have been made into the 
bark. New Granada. 


CuaracTers.—A soft and tenacious solid when fresh, but hard, brittle, 
and resinous-looking when kept, with a fragrant balsamic odour ; soluble in 
rectified spirit. The solution shows an acid reaction with test-paper. 

Composition. — Contains a resin, volatile oil, and free 
cinnamic and benzoic acids. 

Dosr.—10 to 20 grains. 


PREPARATIONS. 
3B.P. DOSE. 

Pilula Phosphori (4 parts in 9) ........esceeee cesses 
Syrupus Tolutanu,.................cccecce ssc eeeesanees 1-3 fi. dr. 
Tinctura Benzoini Composita................sceeceesee: ot fl. dr. 

T) WOLD oo hivccccccisicccsiscisvcewesicnacscaces ol fi. dr. 

U.B.P. 

Sytupus Tolutanusssicccsscvcnyadeesvercesassesdveseesaaetes 1-3 fl. dr. (4-12 c.c.) 
Tincture: TOltane: seccsseicacameceesdecsownadesdensgediales 1-2 fl. dr. (4-8 c.c.) 


Uses.—As a stimulating expectorant in chronic coughs. It 
should not be used while acute inflammation is present. The 
syrup covers well the taste of chloral or butyl-chloral. 


Abrus. Jrqutrity Sreeps, Prayrer Beaps, JumBue Beraps, 
Guucut, Inpran Liquorice.—The seeds of Abrus precatorius. 
Not officinal. 

CHARACTERS.—Small hard seeds of a brilliant scarlet colour, with a black 
spot round the hilum. 

Composition.—They contain a ferment closely associated with 
a proteid to which the name of abrin has been given. The 
activity of the ferment is destroyed by a temperature over 60° C.! 
The infusion when left for a short time swarms with bacteria. 


Action.—When applied to the eye the infusion causes in- 
flammation of the conjunctiva. The seeds are sometimes used 
to kill cattle legitimately. The seeds are moistened with water 
and rolled into small cylinders or needles with which the animal 
is stabbed, the point being left in the wound. The animal dies 
.in a few hours. The seeds contain no alkaloid, and possibly 
death may be due to the ferment of the seeds causing micrococci 

id bacilli to develop in the blood in the same way as papain 
9. 85). 


Warden and Waddell, The Non-bacillar Nature of Abrus-Potson. Caloutta, 
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Usr.—An infusion is used to produce purulent ophthalmia 
in order to cure granular lids. The infusion is made by mixing 
the powdered seeds (8) with cold water (500), and adding hot 
water (500). This is filtered when cold. It is applied three 
times the first day, and repeated on the second or third day if 
necessary. An emulsion made by triturating the seeds with 
water and painted on with a brush is useful in unhealthy ulcers 
and lupus. 


Physostigmatis Semen, B.P.; Physostigma, U.S.P. 


CauaBaR Bean.—The dried seed of Physostigma venenosum. 
Western Africa. 





Fic. 188.—Calabar Bean, half the natural size. 


CuaracTers.—A kidney-shaped bean about an inch long, chocolate- 
coloured, shining, and with a broad black groove along the whole length of the 
convex edge. Internally the bean is white, and tastes like an edible bean. 

Composition.—Contains two alkaloids—physostigmine or 
eserine, and calabarine. 
Dosz.—Of the powdered bean 1 gr. gradually increased. 


PREPARATIONS. 


B.P. DOSE. 
Mxtractum Physostigmatis............ ys} ef 
Extractum Physostigmatis.................. y-3 gr. (0°004-0°01 gm.) 
Tinctura Physostigmatis..........scccecsseee 12 min. 


B.P. Physostigmina. Puysosriecmmne.—Synonym : Eserine, 
C,,H,,N,0,-—An alkaloid obtained from the alcoholic extract of 
Calabar bean, by dissolving the extract in water, adding bicar- 
bonate of sodium, shaking the mixture with ether, and evapo- 
rating the ethereal liquid. 


CuaracTers.—In colourless or Saeae ish crystals. 

SoLvusitiry.—It is slightly soluble in water, but readily soluble in alcohol 
and in dilute acids. 

Rractrions.—The aqueous solution has an alkaline reaction ; when warmed 
with or when shaken with dilute solution of potash it becomes red, and when 
evaporated to ess over a water-bath it leaves a bluish residue, the acidified 
solution of which is beautifully dichroic, being blue and red. Physostigmine 
causes contraction of the pupil of the eye. 

PREPARATION. 
B.P. BTRENGTH. 


U.S.P. Physostigmine Salicylas. Sanicynare or Pryso- 
BTIGMINE. C,,H,,N,O,C,H,O,; 418.—The salicylate of an alka- 
loid prepared from physostigma. 
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Cxraractrers.—Colourless, shining, acicular, or short, columnar crystals, 
gradually turning reddish when long exposed to air and light, odourless, 
having a bitter taste, and a neutral reaction. 


Dose.— +; to 35 gr. 


PxysioLtoaicaL Action.—Physostigma stimulates muscular 
fibre, both voluntary and involuntary, throughout the body, and 
paralyses the nerve-centres. 

The alkaloids of Calabar bean have different actions, and 
different or even contradictory results may be obtained according 
to the amount of each present in the preparation of the bean 
employed. Physostigmine or eserine paralyses the nervous 
centres and stimulates muscular fibre, but calabarine causes 
convulsions like strychnine. 

General Action.—A small dose of physostigma, from its 
action on the muscular fibres of the intestine, causes pain in the 
abdomen, with nausea and vomiting. From its action on the 
vagus and motor centres it causes a sense of oppression in the 
chest, and weakness. With larger doses these symptoms become 
worse; and, in addition, contraction of the pupil, salivation, 
slowness of the pulse, and spasmodic respiration occur. Death 
is due to paralysis of respiration. 

The excitability of the muscles is increased, so that they 
contract on the application of a slighter stimulus than usual, but 
their actual working power is not increased. In the first stage 
of poisoning in frogs muscular tremors are often apparent, and 
are also seen on the local application of the drug to the muscle 
of frogs. They are due to the local action of the drug on the intra- 
muscular end-plates, for they occur when the sciatic nerve has been 
divided before poisoning, but cease after the injection of curare. 

The spinal cord is paralysed ; the posterior columns first and 
then the anterior columns. This action on the cord is the cause 
of the general paralysis induced by the drug. Convulsions like 
those of strychnine-poisoning may occur. They are due to 
calabarine. 

The medulla is paralysed, and respiratory movements cease 
before the retiex action of the spinal cord is destroyed. 

The motor nerves in warm-blooded animals are not usually 
affected until very late, but in frogs they are paralysed gradually. 

The sensory nerves are partially paralysed by the local 
application of physostigma in a concentrated form, but not when 
it is injected into the blood. 

The brain in man seems not to be paralysed, for in a number 
of cases of poisoning which occurred among children in conse- 
quence of eating the beans, consciousness was not impaired at 
all, and neither convulsions nor anesthesia occurred. Not- 
withstanding the absence of convulsions in these cases, however, 

hysostigma appears to have an irritant action upon the brain, 
for when it is administered to epileptic patients, or to animals 
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rendered epileptic by section of the sciatic nerve, it increases the 
number of fits (p. 188). Cats and guinea-pigs poisoned by it 
also show symptoms of great cerebral excitement, becoming very 
timid and running wildly about. This may be partly due to 
interference with the respiration, but can hardly be the only 
cause, as this condition is not observed in the case of other drugs. 
which paralyse the respiration. In frogs the brain appears to be 
paralysed before the spinal cord, so that voluntary motion ceases 
before reflex action. 

Action on the Eye. — When locally applied, physostigma 
causes contraction of the pupil, diminishes intra-ocular tension, 
and causes spasm of accommodation, preceded by increased 
power of accommodation for near objects ; often twitching of the 
eyelids and slight supra-orbital pain are observed. These effects 
are due either to stimulation of the fibres of the third nerve or 
of the circular muscular fibres of the iris; but are certainly not 
due to paralysis of the sympathetic, since stimulation of the 
sympathetic will, during the influence of the poison, cause dila- 
tation of the pupil (p. 222). 

Respiration is first quickened and then retarded. The 
acceleration is due to spasm of the bronchial tubes according to 
some observers; but others consider it to be caused by stimula- 
tion of the ends of the vagi in the lungs (p. 245) ; and it 1s certain 
that if the vagi are first divided, physostigma no longer causes 
acceleration of respiration, but slows it from the first. The 
slowing of respiration is due to paralysis of the respiratory 
centre in the medulla. Death is the result of this failure of 
respiration. 

Action on the Circulation.—Small doses sometimes cause 
a slight fall in blood-pressure, larger ones always cause a rise. 
This rise is chiefly due to the increased contractile power of the 
heart, but it is not improbable that it is aided by a contraction 
of the arterioles, the muscular fibres of which, like all other 
involuntary muscles in the body, are stimulated by the action 
of physostigma upon them. According to Von Bezold and 
Goetz the rise is also partly due to tetanic contraction of the 
intestinal walls, which drives the blood out of them. The irrita- 
bility of the vagus appears to be increased, as a slighter stimulus 
applied to its trunk will stop the heart after its administration. 
We should therefore expect the normal stimuli passing to the 
vagus centre along sensory nerves from various parts of the body 
to havea greater effect upon the heart than usual, and thus 
render its beats slower. This seems to be the case, for physo- 
stigma causes slowness of the pulse, which does not appear to 
depend upon direct stimulation of the vagus roots, as it 1s absent 
In animals which have been deeply chloralised before the admin- 
istration of physostigma. In such animals physostigma, on the 
contrary, quickens the pulse and raises the blood-pressure. 
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Muscle.—When applied to the frog’s heart it renders the 
pulsations slower and more powerful. Its stimulant action on 
the cardiac muscular fibre is so great that neither irritation 
of the vagus nor of the venous sinus can stop the heart. That 
the vagus is not paralysed is shown by the fact, that when the 
stimulant action of the physostigma on the muscular fibre is 
counteracted by a poison having a paralysing action on the 
muscle, such as a double salt of copper, stimulation of the vagus 
will again produce the stillstand in diastole.’ In larger doses 
physostigma produces the staircase phenomenon (p. 312, and 
Fig. 80, p. 110), and finally imperfect stillstand in systole. The 
contracted ventricle still continues to pulsate slightly, and when 
it is distended by increasing the pressure of the fluid within it 
the pulsations become vigorous, and there is no tendency, as in 
the case of digitalis, to rapid paralysis of the cardiac muscle. 

The action of physostigma on the heart is counteracted by 
atropine, and, though to a less extent, the action of atropine is 
counteracted by physostigma (p. 493). 

From its action on involuntary muscle it causes contraction 
of the stomach, retching and vomiting. It causes also diarrhea 
and increased peristaltic movements of the intestines, which 
finally end in tetanic contraction, so that the lumen of the in- 
testine is almost obliterated, and it appears like a hard cord. It 
causes contraction of the spleen, bladder, and uterus: these 
contractions are not prevented by a dose of atropine sufficient to 
paralyse the nerves. The difference between the action of mus- 
carine, which causes tetanic contraction of the intestine by 
acting on the nerves, and of physostigma, which produces a 
similar effect by acting on the muscular fibre, is seen when mus- 
carine, atropine, and physostigma are administered successively 
to an animal.? The muscarine first causes tetanic contraction. 
Atropine causes this to disappear, and produces complete relaxa- 
tion, which is succeeded by a second tetanic contraction after the 
administration of physostigma. In consequence of its action on 
the bladder it causes urination. 

Secretion is increased by physostigma not only in the sali- 
vary, but in the sweat, lacrimal, and mucous glands. It seems 
probable that tke secretion is not due, like that produced by 
muscarine, nicotine, or pilocarpine, to an action on the ends of 
the secreting nerves, but rather to the action of physostigma on 
the secreting cells themselves, because, unlike the secretion 
produced by the three drugs already mentioned, it still persists 
after the administration of atropine. Physostigma restores its 
excitability to the chorda tympani after its secretory fibres have 
been paralysed by atropine. When the dose of physostigma is 
large, the secretion of saliva which it occasions lasts only for a 


1 Harnack, Buchheim's Arenetmiticllehre, Ste Aufi., p. 712. 
® Schmiedeberg, Arsneimittellehre, p. 70. 
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short time, because the vessels of the gland become so much 
contracted through the action of the drug that the circulation is 
insufficient to maintain the secretion (p. 858). 

Usrs.—It is used in certain diseases of the eye, e.g. wounds 
and ulcers of the cornea, and from its lessening intra-ocular 
tension it is used in glaucoma and staphyloma (p. 224). It re- 
moves dilatation of the pupil and paralysis of accommodation 
after the use of atropine, and, used alternately with atropine, 
breaks down adhesions after iritis (p. 226). 

It is used in tetanus, strychnine-poisoning, general paralysis 
of the insane, and mania, in paraplegia and in locomotor ataxy. 

It is also useful in constipation due to atony of the intestinal 
walls. 

It has been recommended in bronchitis, catarrh, and dys- 
pnoea when due to weakness of the bronchial muscles (Ringer). 

It is used as an antidote to atropine and also to strychnine. 

TREATMENT IN Porsontinc By Pxysosticma.—Evacuate the 
stomach by an emetic, and inject atropine (4 minims of the 
liquor every } hour) until the pulse quickens or the symptoms 
pass off. If the dose of atropine be too great, it seems to in- 
tensify the lethal action of the physostigma. 


Hzmatoxyli Lignum, B.P.; Hzmatoxylon, U.S.P. 
Loawoop.—The heart-wood of Hematorylum campechianum. 
Imported from Campeachy, Honduras, and Jamaica. 

CuaracTerRs.—The logs are heavy, hard, purplish-black externally, 
reddish-brown internally. The chips (which are the officinal form) are 
reddish-brown, and have often a greenish lustre; they have a feeble, agreeable 
odour and sweetish taste; a small portion chewed imparts to the saliva a 
dark pink colour. 

Composrtion.—The colouring principle of logwood is a crystal- 
line substance, hematoxylin. It is soluble in hot water or in 
alcohol. Logwood also contains tannic acid, which imparts to 
it its astringent properties. 


PREPARATIONS. 

B.P. DOBE. 
Decoctum Meematoxyli (1 in 20)..........csceecsscesees 1-2 fi. oz. 
Zxtractum OS.  — Weadeseseierrsoaseenaacsteanceibesas 10-30 gr. 

U.8.P. 
Extractum Hematoxyli.........ccccscseccseccesccees 10-30 gr. (0°65-1:95 gm.) 


B.P. Decoctum Hematoxyli. Decocrion or Locwoop.—Logwood, in chips, 
1 oz.; cinnamon bark, bruised, 55 gr.; distilled water, 1 pint. 

_ Boil the logwood in the water for ten minutes in a covered vessel, adding the 
cinnamon towards the end. Strain the decoction, and pour as much distilled water 
over the contents of the strainer as will make the strained product measure a pint. 

_Uses.—It is a useful astringent in diarrhoea, especially in 
children. Its great disadvantage is the stain which it imparts 
to clothing. For the diarrhea of phthisis, decoctum hematoxyli 
with acidum sulphuricum aromaticum is a good prescription. It 
is also used in dysentery and in atonic dyspepsia. 


Chrysarobinum, Chrysarobin, B. and U.S.P.—Synonyms : 
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ARraroBa Powper; Goa PowpEer.—The medullary matter of the 
stem and branches of Andira Araroba, dried and powdered. 


Cuaracters.—A light brownish-yellow, minutely crystalline powder, 
tasteless and inodorous. 


SoLuBILITy.—Very sparingly soluble in water, but almost entirely soluble 
in 150 parts of hot rectified spirit. 


Reactions.—On heating it melts and partially sublimes in yellow vapours, 
leaving a charred residue, which entirely disappears on ignition in air. It 
dissolves in sulphuric acid to form a yellow to orange-red solution, and in 
solution of caustic potash to form a yellow to reddish fluorescent solution, 
which becomes carmine by absorption of oxygen from the air. 

Composition.—It contains more or less chrysophanic acid 
according to age and condition, and yielding much chrysophanic 
acid by oxidation. 

Dosr.— + to 2 grains. 

Preparation, B. anv U.S.P. 
Unguentum Chrysarobini. Chrysarobin Ointment (Chrysarobin 1, benzoated 
lard 24, B.P.; Chrysarobin 10, benzoated lard 90, U.8.P.). 

Usres.—It is used in psoriasis and parasitic affections of the 
skin. It may be simply applied to the skin moistened with 
vinegar or saliva, or used in the form of ointment (of the 
strength of 1 in 50 to1in 10). It should never be applied to 
the head, as it may cause extensive erythema and cdema of 
the face. It colours both the skin and clothing, and it is better 
not to use it over too large a surface at a time, as it may cause 
much irritation. In 2 per cent. ointment it is useful in eczema 
after exudation has ceased, especially in that of the genitals and 
anus. It is an excellent application in fissured nipple, and is 
useful in tylosis of the palms and soles after the epidermis has 
been removed by salicylic acid plaster (vide p. 821). It may 
also be given internally in eczema, impetigo, acne, psoriasis, 
urticaria, and other skin diseases. 


Svus-Orver II.—CAZESALPINIZ. 


Senna, U.S.P. Senna.—The leaflets of Cassia acutifolia 
(Alexandrian senna), and of Cassia elongata (Indian senna). 

Senna Alexandrina, B.P. ALExaNpRian Senna.—The dried 
leaflets of Cassia acutifolia (Cassia lanceolata). Imported from 
Alexandria, and sometimes in a more or less contaminated 
condition, in which case the true senna leaflets should be care- 
fully separated from all extraneous matters. 

Cuaracters.—Lanceolate or oval-lanceolate leaflets, about an inch long, 


unequally oblique at the base, brittle, greyish-green, of a faint 
odour, and mucilaginous sweetish taste. 


Senna Indica, B.P. Tinnevetty Senna.—The dried leaflets 
of Cassia angustifolia (Cassia elongata). Southern India. 
CuaractERs.—About two inches long, lanceolate, acute, unequally oblique 


at the base, flexible, entire, green, without any admixture; odour and taste 
those of Alexandrian senna, in place of which it may be used. 
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Composttton.—The properties of senna are due principally to 
a glucoside, cathartic acid, which, when isolated, is powerfully 
purgative. 


ApuULTERATION.—Of Alexandrian senna, Solenostemma Argel; none of 


ie-- 


Tinnevelly senna. 





Fie. 189,—Alexandrian Senna, half natural size. Fic. 190.—Indian Senna, half natural size, 


Test.—Senna-leaves have always an unequally oblique base, and are free 
from bitterness. Other leaves are equally oblique at the base. 


PREPARATIONS. 

B.P. DOSE. 
Confectio Bonne? .........ccscessscccccescees gaviacnsaea’s 60-120 gr. 
Infusum WS? eSehew ecaacawede atu Pusesseeseterencs 1-2 fl. oz. 
2Zistura ve «=—-—«s COMPOSItA.............cereeeees 1-1} fi. oz. 
Syrupus Me. ade wedeeeeeerecti esa eesen thes wee... d fl. dr. upwards, 
HWAMCTUR gg oases sec ecescccceseneccccenes seseosecs 1 fl. dr. to 3 fi. oz. 
Pulvis Glycyrrhizee Compositus.................. 30-60 gr. 

U.8.P. 
Confectio Sennm@.........sccecsorcscevscssccscscececearsaccs 60-120 gr. 
Extractum Sennm Fluidum..........ccccceccsoccevecsees 1 fi. dr. (4 c.¢.) 
Infusum Senn Compositum ........ccccssesensceeeeees 24 fl. 02. (75 ¢.c.) 
Pulvis Glycyrrhize Compositus ..........secccscssesees 30-60 gr. (2-4 gm.) 
Syrupus Sarsaparill~ Compositus ................s0e0 1-4 fi. dr. (4-16 c.0. 
Syrupus Senne ............ wa vacwaaueusnecietosuvoaraacvees 1-4 fl. dr. (4-16 o.c. 


Confectio Sennse. ConrecTion or Senna.—Senna, in fine powder, 7; cori- 
ander, 3; figs, 12; tamarind, 9; cassia pulp, 9; prunes, 6; extract of liquorice, 1; 
refined sugar, 30; distilled water, up to 75 (B.P.) Senna, 10; coriander, 6 ; cassia 
fistula, 16; tamarind, 10; prunes, 7; figs, 12; sugar, 50; water, 60 (U.S.P.). 

B.P. Infasum Senne. Inxrosion or Senna.—Senna, 2; ginger, sliced, 1; 
boiled distilled water, 20. 

U.8.P. Infusum Senne Compositum. Compounp Inrusion or Senna. Brack 
Draveut.—Senna, 6; manna, 12; sulphate of magnesium, 12; fennel, 2; boiling 
water, 100. Macerate, strain and make up to 100 with water. 

3.P. Mistura Senne Compostta. Comrocunp Mixtonge or Senna.—Sul- 
phate of magnesium, 4; liquid extract of liquorice, 1; tincture of senna, 2}; com- 
pound tincture of cardamoms, 14; infusion of senna, 15. 

Pulvis Glycyrrhise Compositus. Courounp Liquorice Powper, B. axp 
U.8.P.—Senna, 2; liquorice root, 2; fennel fruit, 1; sublimed sulphur, 1; sugar, 
BP}. Senna, 18; liquorice, 16; fennel, 8; washed sulphur, 8; sugar, 50 

8.P.). 

Syrupus Senne, B. and U.S.P. Syacvp or Sexwa.—Senna, 16 oz.; oil of 
coriander, 8 min.; refined sugar, 24 oz.; distilled water, 5 pints, or a sufficiency ; 
rectified spirit, 3 fl. oz. ; distilled water, up to 2 1b. 10 oz. (B.P.). Senna, 88; sugar, 
60; alcohol, 4; oil of coriander, 1; water up to 100 (U.S.P.). 

B.P?. Tinctara Sennes. Tincture or Sznna.—Senna, 2} oz. ; raisins, 2 02. ; 
caraway fruit, 4 oz.; coriander fruit, 4 oz.; proof spirit, 1 pint. 


Action anp Uszs.—Senna acts as a laxative or brisk pur- 
gative, according to the dose. It acts chiefly on the small 
intestines, and increases both peristalsis and the secretion. It 
is frequently combined with other purgatives. A useful remedy 
in constipation is Mistura Senne Co., where we have senna com- 
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bined with sulphate of magnesium. In habitual constipation, 
the most convenient preparation, perhaps, is Pulvis Glycyr- 
rhize Co., which contains sulphur and fennel-seeds as well as 
senna and liquorice root. One drachm taken every day at bed- 
time will generally keep the bowels regularly open without 
acting too violently. The sulphur in this preparation is in such 
small quantity that if might seem useless; but in a number of 
experiments which I made on small quantities (about 4 grain) of 
sulphur many years ago, I found that they caused an increase of 
flatus in the intestine which appeared to facilitate the expulsion 
of its contents. 


Cassia Fistula. Purema Cassia, U.S.P.—The fruit of 
Cassia fistula. 


Cassie Pulpa, B.P. Cass1a Potp.—The pulp obtained 
from the recently imported pods of Cassia fistula (the purging 
cassia). 

CuaRaACTERS.—Blackish-brown, viscid, sweet in taste, and somewhat 
sickly in odour ; usually containing the seeds and dissepiments, which should 
be removed before it is used. 

Composition.—Sugar, with albuminoid matter. 

DosE.—120 gr. or more. 


PREPARATIONS. 
B.P. DOSE. U.8.P. DOSE. 
Confectio Sennee............ 60-120 gr. Confectio Senne@......1-2 dr. (4-8 gm.) 


Usr.—A simple laxative in doses of 120 gr. upwards. Seldom 
given alone. 


Tamarindus, B. and U.S.P. Tamarmp.—The preserved 
pulp of the fruit of Tamarindus indica. West Indies. 

Cuaracters.—A reddish-brown, sweetish, subacid pulp, preserved in 
sugar, containing strong fibres, and brown shining seeds, each enclosed in a 
membranous coat. 

Composition.—The pulp contains citric, tartaric, and acetic 
acids, chiefly in combination with potassium. Grape-sugar is 
also present. 


Impurity.—Traces of copper. 
Trst.—A pice’ of bright iron left in contact with the pulp for an hour 
does not exhibit any deposit of copper. 


Dosz.— } oz. and upwards. 


PREPARATIONS. 
3.P. DOSE. U.8.P, DOSE. 
Confectio Sennee............ 60-120 gr. Confectio Senne......1-2 dr. (4-8 gm.) 


Usus.—Tamarind, in doses of } oz. upwards, is both a laxa- 
tive and refrigerant. The pulp is said to weaken the action of 
resinous cathartics in general, but it is frequently prescribed 
with them, and is used in the form of compressed tablets, called 
‘Tamar Indien,’ as a vehicle for the administration of some 
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purgative, probably jalap. A cooling and agreeable drink (tama- 
rind whey) may be made by adding 4 parts of the pulp to 100 
of boiling milk, straining and filtering. 


Copaiba, B. and U.S.P. Coparva, or Coparma, B.P. ; Barsam 
oF Coparpa, U.S.P.—The oleo-resin obtained by cutting deeply or 
boring into the trunk of Copaifera Langsdorfii, and other species 
of Copaifera. Valley of the Amazon. 

CHARACTERS.—A more or less viscid liquid, about the consistence of olive 
oul, light yellow, transparent, with a pecuhar odour and a persistently bitter 
and acrid taste. 


Composrrion.—Copaiva consists of a solution of several resins 
in a volatile oil. The resins consist chiefly of crystallisable 
copaivic acid. 

Impurities.— Wood oil, or gurjun balsam, and fixed oils, especially castor 
oil, fraudulently added. 

Trsts.—Perfectly soluble in an equal volume of benzene. Does not become 
gelatinous after having been heated to 270° F. Is not fluorescent (wood oil). 
After heating on paper it does not leave a greasy ring round the stain (fixed oil). 

The absence of turpentine is shown by the smell of it not being given off 
on heating, and after distilling off the volatile oil the residue, when cool, 
should be hard and friable (absence of fixed oils). The essential oil distilled 
off from the oleo-resin, when rectified, should not begin to boil below 200° C. 
(892° F.). On adding 1 drop of copaiba to 19 drops of disulphide of carbon, 
and shaking the mixture with 1 drop of a cold mixture of equal parts of sul- 
phuric and nitric acids, it should not acquire a purplish red or violet colour 
(absence of gurjun balsam). 


PREPARATIONS. 
B.P. DOSE. U.8.P. DOBE. 
Oleum Copaibee ............ 5-20 min. Massa Copaibe......... 10-30 gr. 


U.8.P. Massa Copaibe. Mass or Coparpa.—Copaiba, 94; magnesia recently 
prepared, 6; mix and set aside till it concretes into a pilular mass. If it does not 
concrete in eight or ten hours, there is deficiency of water in the copaiba. This 
may be remedied in subsequent operations by shaking the copaiba with one- 
twentieth of ita weight of water and decanting after the uncombined water has 
aeciaaes The mass is divided while fresh into pills weighing 5 gr. (0°88 gm.) 
eacn. 

Oleum Copaibz, B. and U.S.P. On. or Coparva.—A vola- 
tile oil distilled from copaiva. 

Cuaracters.—Colourless or pale yellow, with the odour and taste of 
Ccopaiva. 

Dose.—Of copaiva, 15 min. to 1 fl. dr.; of oil of copaiva, 
5 min. to 20 min.; of the resin (as a diuretic), 15 to 20 gr. in 
almond emulsion. 

Copaiva may be taken mixed with yolk of egg or floating upon 
water or some other liquid, or made into pills with burnt mag- 
nesia; or lastly, dissolved in water by the aid of liquor potasse, 
with which it forms a soap. Sometimes, to hide its disagreeable 
taste, it is put into membranous or gelatinous capsules. 

Action.—Copaiva has a stimulating action on mucous mem- 
branes, especially those of the lungs and genito-urinary tract. It 
is diuretic. Large doses have an irritant action, causing vomit- 
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ing and purging. It is excreted by the kidneys and lungs, and 
may be recognised by its characteristic odour. It is very apt to 
produce an eruption of the skin, generally in the form of rose- 
coloured spots resembling a syphilitic eruption, but distinguished 
from it by its affecting chiefly the backs of the arms and legs, by 
coming on suddenly, and by the intense itching with which it is 
accompanied. Sometimes it resembles urticaria more in its 
appearance, but rarely it is eczematous. Copaiba forms a con- 
jugate glycuronic acid in the system, and is eliminated in the 
urine, which, with nitric acid, gives a precipitate of copaibic 
acid easily mistaken for albumen, but distinguished by disappear- 
ing on che application of heat. The conjugate acid renders the 
urine antiseptic as it is secreted by the kidneys, so that it does 
not readily decompose, and bacteria either do not appear in it at 
all or only in very small numbers, even after the surface has 
become covered with mould. It is probable that the utility of 
the drug in diseases of the bladder and urethra is due to the 
washing out of the urinary passages by the antiseptic urine 
(p. 446). 

Uses.—Copaiba is employed in diseases of the mucous mem- 
branes, and especially of the genito-urinary passages, the lungs, 
and, along with digitalis, in cardiac dropsy. It is also useful in 
chronic bronchitis and bronchorrhea. Its great disadvantage is 
its nauseous smell and taste. It is chiefly used in gonorrhea. 
It is not advisable to use it when the inflammation is acute and 
severe, but it is exceedingly useful after the acuteness of the 
inflammation has subsided. It is not so useful in gleet. It ap- 
pears to be of service in chronic cystitis. The resin is a good 
diuretic, especially in cases of dropsy depending on disease of 
the liver, where the kidneys are healthy. 


Piscidia Erythrina. Jamaica Doawoop.—The part used is 
the bark. Not officinal. 


PREPARATION. 
DOSE. 
Extractum Piscidiw Erythringe: Fluidum ..........cescsscseess 20 min.-2 fl. dr. 


Action.—It has been employed for stupefying and catching 
fish. It is a narcotic not only to fish but to frogs, rabbits, and 
man. It lessens reflex action at first, by stimulation of Setsche- 
now’s centres (p. 165), and afterwards produces tetanus by 
stimulation of the spinal cord. It stimulates the vaso-motor 
centre, raises blood-pressure, and slows the pulse. It dilates 
the pupil. It increases the secretion of the skin and saliva. 

Uss.—It is employed as a narcotic instead of opium. 


Svus-Orper ITI.—MIMOSEZ. 


Acaciz Gummi, B.P.; Acacia, U.S.P. Gum Acacia, B.P.; 
Gum Arasic, U.S.P.—A gummy exudation from the stem and 
8 N 
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branches of Acacia Senegal (Acacia Verek), and from other species 
of Acacia. 

CHaracTERS.—In roundish tears usually from half an inch to an inch in 
length, nearly colourless, others and opaque from numerous minute cracks, 
or in angular fragments with shining aoneces Bland and mucilaginous in 
taste ; insoluble in alcohol, but soluble i in water. The aqueous solution forms 
with subacetate of lead an opaque white jelly. 

Composition.—Arabin or arabic acid (gummic acid) combined 
with calcium, and, in smaller quantities, with potassium and 
magnesium. 


Impuriry.—Starch fraudulently added. 
TEst.—Should not give a blue colour with iodine. 


PREPARATIONS CONTAINING Gum ACACIA. 


B.P. DOSE, U.8.P. DOSE. 
Mistura Cret@  .......ccccccsesseees 1-2 fi. oz. Mucilago Acaci@ ...... secaaweeess ad lib. 
sy Gruiacl.......ccccceceeeeees 4_2 fl. oz. Syrupus Acaci@ ......ccccseseee ae 
Mucilago Acacice............... ad lib. 
Pulvis Amygdale Compositus . 60-120 gr. 
» Jragacanths ,, ...20-60 gr. 


Trochisci, in all. 


Uses.—It is a useful demulcent in coughs or sore-throat, also 
in irritation of the stomach and intestines due to catarrhal in- 
flammation. It is also serviceable in cases of irritant poisoning, 
and it has been employed as a masticatory. The mucilage is 
used to suspend powders. 


U.S.P. Catechu. Carecnu.—An extract prepared from the 
wood of Acacia Catechu. Pegu. 


CHARACTERS.—In dark orown, irregular masses, containing fragments of 
leaves, brittle, somewhat porous and glossy when freshly broken; soluble 
in alcohol and partly soluble in water. It is nearly inodorous, and has a 
strongly astringent and sweetish taste. 

It was formerly officinal in the B.P. It is sometimes called black catechu 
to distinguish it from the pale catechu got from Uncarza Gambier. 


COMPOSITION AND Reactions.—It contains a form of tannic 
acid called catechu-tannic acid. This differs from other forms 
of tannic acid in not being a glucoside. It gives a greenish-black 
colour with iron, and precipitates gelatine but not tartar emetic. 


PREPARATIONS. 
U.8.P. DOSE. 
Tinctura Catechu Composita .............cecesseeee 15 min.—2 fi. dr. (1-8 c.c.) 
Trochisci Catechu (1 grain in each) .......... -+-- 8d lib. 


Tinctura Catechu Composita. Compocunp Trnctvre or Catecuv.—Catechu, 12; 
cinnamon, 8; diluted alcohol to 100. 


Usres.—It is a powerful astringent. It may be employed as 
an injection in gonorrhoea and gleet. The lozenges are useful in 
sore-throat, hoarseness, relaxed uvula, and the tickling cough 
consequent on it (p. 248). Internally it is useful in diarrhea, 
and in internal hemorrhages, especially from the uterus (vide 
also p. 951). 
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Erythrophieum. Casca Bark, Sassy Bark. Not officinal.— 
The bark of Erythrophleum guinense, a large tree growing on 
the coast of Africa. 

Composition.—It contains an alkaloid, erythrophleine. 


PREPARATION. 
DOSE. 
Tinctura Erythrophlosi (1 in 10) ..........sscccecsscccessceeseesees 5-10 min. 


Action.—The powder when inhaled causes violent sneezing. 
Internally the infusion or tincture causes vomiting and purging. 
Erythrophloum has an action on the circulation (p. 278) and 
kidneys like that of digitalis (p. 480). The alkaloid appears to 
combine the actions of digitalin and picrotoxin, producing con- 
vulsions like the latter. (Harnack.) 

Uses.—I have found it useful in dilated heart without val- 
vular disease. It is also useful in mitral disease and dropsy. It 
has the disadvantage of disturbing the digestion still more readily 
than digitalis. 


Indigo, B.P. C,H.NO.—A blue pigment prepared from 
various species of Indigofera. 

Composition.—Solution of sulphate of indigo. 

Uss.—As a test for chlorine. 


ROSACE. 
Svus-Orper I.--PRUNEZE. 


Amygdala Dulcis, B. and U.S.P. Sweer Aumonp.—The 
ripe seed of the sweet almond tree, Prunus Amygdalus (Amygdalus 
communis), var. dulcis. Imported from Malaga, and known as 
the Jordan almond. 

CHARACTERS.—Above an inch in length, lanceolate, acute, with a clear 
cinnamon-brown seed-coat, with a bland sweetish kernel. Does not evolve 
the odour of bitter almonds when bruised with water. 

Composition.—Contains upwards of 50 per cent. of a fixed 
oil which consists principally of oleic acid. It contains also an 
albuminous substance—emulsin, which is supposed to be pro- 
duced from a vegetable casein and asparagin. 


PREPARATIONS. 

B.P. DOSE, 
OleumM AMY PCAAl............cccec ccc csces eee neneseessscmeeeesenseees 1 fi. dr. to 4 fi. oz. 
Puivis Amygdalee Compositus (almonds 8, sugar 4, gum 

BORCIET) csscsesvucsectnc van cerehceawveslensisveooiledees ieeerta tena sweets 60 gr. to 120 gr. 
Mistura Amygdalee (1 of Pulv. Amygd. Co. to 8 of water) ....1-2 fl. oz. 
U.8.P. 

Miatiirit: Ami yeaa) aisiaiisc ce sccnucaseiccacaccstasasdeswecsseceasents 2 fl. dr.-1 fl. oz. (4-16 0.0. 
Syrupus ee re ree ry: 2 fi. dr.-1 fl. oz. (i38 a 


Amygdala Amara, B. and U.S.P. Birrer AutmMonp.—The 
ripe seed of the bitter almond tree, Prunus Amygdalus (Amygdalus 
communis), var. amara. Mogadore. 

8 Nn 2 
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CHARACTERS.—Resembles the sweet almond in appearance, but is rather 
broader and shorter ; has a bitter taste, and when rubbed with a little water, 
emits the odour of hydrocyanic acid. 


ComposiTion.—Bitter almonds contain all the constituents of 
sweet almonds, the fixed oil, however, being in less proportion, 
and in addition a glucoside amygdalin upon which emulsin 
(either of sweet or bitter almonds) acts as a ferment producing 
hydrocyanic acid and volatile oil of bitter almonds, thus :— 


Amygdalin. Bitter almond oil. Glucose. 
C,,H,,NO,,+2H,O = HCN+C,H,O+(C,,H.,0,, 
Ammonia and formic acid are also produced in the decom- 
position. Amygdalin may be extracted by alcohol, and is not 
poisonous. Emulsin by boiling loses its property of decompos- 
ing amygdalin. 


PREPARATIONS. 
B.P. DOSE. 
Olouam AMY Gdalee........... cessececseeecsesscees 1 fi. dr.-3 fl. oz. 
U.8.P. 
Syrupus Amygdale.......scscsscsscssscscescssvsseces 2 fi. dr.-2 fl. oz. (7-60 e.c.) 


Oleum Amygdalz, B.P.; Oleum Amygdale Expressum, 
U.S.P. Aumonp Om, B.P.; Expressep Om or Aumonp, U.S.P. 
A fixed oil expressed from bitter and sweet almonds. 


CHARACTERS.— Pale yellow,nearly inodorous or having a BURY odour, 
with a bland oleaginous taste. 


PREPARATION. 
B.P. U.8.P. 
Oleum Phosphoratum. Unguentum Aqum Rose. 
Unguentam Cetacel. " 
. Resin. 


Simplex, and the preparations containing it. 
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U.S.P. Oleum Amygdalz Amarz. O11 or Birrer Aumonp. 
A volatile oil obtained from bitter almonds by maceration with 
water, and subsequent distillation. 
CHARACTERS.—A colourless or yellowish thin liquid of a peculiar aromatic 
odour, a bitter and burning taste and a neutral reaction. 
PREPARATION. 


DOSE. 
Aqua Amygdalz Amare (oil of bitter almond 1, water 999)....... Indefinite. 


Usrs.—The fixed oil is demulcent. It is applied externally 
to chapped hands and slight excoriations, also to the ear in ear- 
ache. Internally, in doses of 1 drachm to 2 drachmas, it is a mild 
laxative. The cake left after the expression of the bland oil 
from sweet almonds contains no starch, and is therefore em- 
ployed instead of bread in diabetes. The oil of bitter almonds is 
used as a flavouring agent. The crude oil of the U.8.P. con- 
tains hydrocyanic acid, and may be used instead of it as a local 
application in pruritus, and also for internal administration. 
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It retains its strength better than pure hydrocyanic acid, but 
its disadvantage is that the proportion of the acid is not con- 
stant. It may be given in doses of } to 1 minim cautiously 
increased. 


Prunum, B. and U.S.P. Prunse.—The dried drupe of the 
plum, Prunus domestica. Southern Europe. 
CuaRnacTERS.—Oblong, shrivelled, blackish-blue. 


Composittion.— Malic acid, with saccharine and albuminoid 
matter. 
Dosz.—2 oz. or more. 


PREPARATIONS. 
B.P. DOSE. U.S.P. DOSE. 
Confectio Sennee .............0:.. .1-2 dr. Confectio Sennm........c.-ssccees 1-2 dr. 


Use.—Stewed prunes form a useful and pleasant laxative for 
children or adults. If they donot move the bowels when simply 
stewed, they may be stewed along with senna, which does not 
impart to the prunes any unpleasant taste, and children will still 
take them readily. 


U.S.P. Prunus Virginiana. Witp Cuerry.—The bark of 
Prunus serotina (Cerasus serotina) collected in autumn. 


CHARACTERS.—In curved pieces or irregular fragments, one twelfth of an 
inch (two millimetres) or more thick, outer surface greenish-brown, or yellowish- 
brown, smooth and somewhat glossy, marked with transverse scars; if col- 
lected from old wood and deprived of the corky layer, the outer surface 1s nut- 
brown and uneven; the inner surface somewhat striate or fissured. Upon 
maceration in water it develops a distinct bitter-almond odour; its taste is 
astringent, aromatic and bitter. 

The bark of the small branches is to be rejected. 


PREPARATIONS. 
DOSE. 
Extractum Pruni Virginians Fluidum......:........ 30-60 min. (2-4 c.¢.) 
Infusum . . or ee 2-3 fl. oz. (60-90 c.c.) 
Syrupus ‘ $5 i. eapweceiedaneye 1-4 fi. dr. (4-16 c.0.) 


Usrs.—A nervine sedative and tonic, used in atonic dys- 
pepsia and general debility, associated with general or local 
irritation. In large doses it renders the action of the heart 
slow. It has been employed in hectic fever and consumption, 
and in functional and organic cardiac disease. 


B.P. Laurocerasi Folia. CHerry-Lauret Leaves.—The 
fresh leaves of Prunus Laurocerasus. 
CHARACTERS.—Ovate-lanceolate or elliptical, distinctly toothed, furnished 


with glands at the base, smooth and shining, deep green, on strong short 
footstalks; emitting a ratafia odour when bruised. 


Composition.—By distillation the leaves yield bitter-almond 
oil and hydrocyanic acid. 
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PREPARATION. 
DOSE. 
Aqua Laurocerasi (prepared by mixing the leaves, 1 lb., with 
water 24 pints, distilling off one pint, and bringing the distillate to the 
strength of 0°1 per cent. of real hydrocyanic acid by diluting with water, 
or by adding hydrocyanic acid as required)..........ccscecccsescssesenacsceecces 4-2 fl. dr. 


Action.—Cherry-laurel water has an action similar to hydro- 
cyanic acid, but is only ;;th of the strength of the B.P. acid. 

Usz.—Cherry-laurel water is supposed to be an elegant mode 
of giving prussic acid. 


Sus-Orper II1.—QUILLAJE. 


U.S.P. Quillaia. Qumuara. Soap Barx.—The bark of 
Quillaia Saponaria. Chili. 

CHARACTERS.—F lat, large pieces, about one-fifth of an inch (5 millimetres) 
thick ; outer surface brownish-white, often with small patches of brown cork 
attached, otherwise smooth; inner surface whitish, smooth; fracture splin- 
tery, checkered with pale brownish bast-fibres embedded with white tissue ; 
inodorous, very acrid and sternutatory. 

Composition.—It contains a glucoside, saponin. Saponin is 
also contained in senega and sarsaparilla. It appears to be 
identical with cyclamin from Cyclamen europeum and with pri- 
mulin from Primula officinalis. Digitonin from digitalis appears 
to be a kind of saponin differing somewhat from the others. 

Action anD Uses.—The bark has little or no application in 
medicine. The powder when snuffed provokes sneezing. Its 
infusion and extract are used for cleaning cloth and taking out 
stains. On account of the saponin it contains, the infusion 
froths easily and the froth remains long. A little of it is some- 
times added to syrups, lemonade, or other drinks, to give them 
ahead. It also retains fine powders in suspension and forms 
emulsions. It is used to form an emulsion with coal-tar. 

Saponin when applied locally acts as a powerful irritant, local 
anesthetic, and muscular poison. On account of its local irri- 
tant action, it produces most intense pain when injected sub- 
cutaneously ; sneezing when applied to the nose; vomiting, 
diarrhcea, and gastro-enteritis when taken internally in large 
doses. Locally applied it paralyses nerves both sensory and 
motor, and muscular fibre both voluntary and involuntary. It 
therefore produces local paralysis and local anesthesia when 
injected under the skin in a frog’s leg. The muscles and motor 
nerves being paralysed, no irritation to either will cause con- 
traction; and the sensory nerves being also paralysed, local 
irritation does not produce reflex action. In the voluntary 
muscles it produces a condition of rigor mortis, and the muscular 
substance becomes brittle and structureless, as after myositis. 

When locally applied to the intestine, either by internal ad- 
ministration or injection into the peritoneal cavity, it paralyses 
the involuntary muscular fibre of the intestinal wall. When 
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applied to the heart it causes rapid stoppage in diastole. It 
counteracts the effect of digitalis on the heart, and vice versd 
digitalis counteracts the effect of saponin on the heart, so that 
when the ventricle of the frog’s heart has been brought to a 
standstill by one of these drugs, its pulsations may be restored 
by the other. 

When absorbed into the circulation, saponin paralyses the 
nerve-centres in addition to the nerves and muscular structures. 
The symptoms it produces depend on the mode in which it is 
introduced into the body and the structures which it first reaches 
in consequence. If injected into the jugular vein so as to reach 
the heart first, it usually kills by producing cardiac paralysis, 
with slow pulse, and rapid fall of blood-pressure, and convulsions 
which are probably asphyxial and due to the failure of circulation 
(p. 239), respiratory movements still continuing. Saponin also 
paralyses the respiratory and vaso-motor centres, so that the 
blood-pressure falls much and the respirations become feeble and 
slow. In large doses saponin may paralyse the respiratory 
centre before the heart, so that death ensues from failure of the 
respiration while the heart continues to beat. 

It is possible that quillaia might be used instead of sarsa- 
parilla, and it might perhaps be useful in cases of aortic disease 
with hypertrophy (p. 338). 


Sus-Orver III.—RUBEZ. 


U.S.P. Rubus. Rvusvus. Buackserry.—The bark of the 
root of Rubus villosus, Rubus canadensis, and Rubus trivialis. 


CHARACTERS.—In thin, tough, flexible bands, outer surface blackish or 
blackish-grey, inner surface pale brownish, sometimes with strips of whitish, 
tasteless wood adhering ; inodorous; strongly astringent, somewhat bitter. 


PREPARATION. 
U.B.P. DOSE. 
Extractum Rubi Fluidum................ccsseeseeesceeees 80-60 gr. (2-4 ¢.c.) 


Uses.—It is a pleasant astringent, its efficacy being due to 
tannin. It is useful in the diarrhcea of children, and also in 
adults. 


U.S.P. Rubus Idzus. Raspserry.—The fruit of Rubus 
deus. 


CHARACTERS.— Deprived of the conical receptacle and therefore hollow at 
the base; hemispherical, red, finely hairy, composed of from twenty to thirty 
coalesced small drupes, each one crowned with the withered style; juice 
red; of an agreeable odour and pleasant acidulous taste. 


The closely allied, light red fruit of Rubus strigosus, and the purplish- 
black fruit of Rubus occidentalis, may be employed in place of the above: 
PREPARATION. 
DORE. 
Syrupus Rubi Idwi....... des ivdunsdecedsedssuarsuseustenonse ad lib. 


Use. To give mixtures an agreeable colour and flavour. 
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Sus-Orpver IV.—ROSEZ. 


Oleum Rosz, U.S.P. Om or Rose.—A volatile oil distilled 
from the fresh flowers of Rosa damascena. 
CHARACTERS.—Pale yellowish, with a strong odour of rose, and a sweetish 


taste. 
ADULTERATIONS.—Sandal-wood oil, geranium oil, and other volatile oils; 


fixed oils; spermaceti. 

Test.— When slowly cooled to near 10° C. (50° F.) the oil becomes a 
transparent solid, interspersed with numerous slender shining iridescent 
scale-like crystals. When rapidly cooled to 12°5° C. (54°5° F.) it congeals to 
a solid mass of light feathery shining scales or plates. 

Rosz Centifoliz Petala, B.P.; Rosa Centifolia, U.S.P. 
CaBBAGE-Rose Petaus, B.P.; Pate Rose, U.S.P.—The fresh 
petals, fully expanded, of Rosa centifolia. Britain. 

CHARACTERS.—Pink, fragrant roseate odour; taste sweetish-bitter, and 
faintly astringent; both readily imparted to water. 

Composition.—A minute quantity of volatile oil, a red colour- 
ing matter, a little gallo-tannic acid, fat, sugar, acids, &c. 


PREPARATION. 
B.P. DOSE. 
AQGuae BROSG........ cc ccec ce ccccceecstccecncceces ad lib. 
U.8.P. 
AQia: ROS... sees oc ce ta cectieseciceenrecseeesse ad lib. 
Syrupus Sarsaparillse Compositus ......... 1-4 fi. dr. (3°75-165 ¢.¢.) 


U.S.P. Unguentum Aque Rose. OrTment or Rose WatTER (Coup CREAM).— 
Expressed oil of almond, 50; spermaceti, 10; white wax, 10; rose water, 30. 

UsEs.—Rose-water is much used as a vehicle for gargles and 
lotions, and sometimes it is used for internal administration. 


Rosz Gallice Petala, B.P.; Rosa Gallica, U.S.P. Rep- 
Rost Perats, B.P.; Rep Ross, U.S.P.—The fresh and dried 
petals of Hosa gallica, collected before expanding. Britain. 

CHARACTERS.—Small cones consisting of numerous imbricated deep 
purple petals, with a roseate odour, and a bitterish, astringent taste. 


ComPosiITion.—Similar to cabbage-rose petals. 


PREPARATIONS. 
B.P. DOSE. U.8.P. DOBE. 
Confectio Rosee Gallicee...60 gr. or more. Pilulw Aloes et Mastiches (P. ty 
Infusum Rose Acidum ...1-2 fl. 02. 1 pill. 
Syrupus Rose Gallicee....) fl.dr.ormore. Confectio Rose .............. ad lib. 
Extractum Rosw Fluidum.. ,, 
Mel Rose oe net osverseseceose eres y) 
Syrupus Rose@.........ccccoseee i 


B.P. Infusum Rose Acidum. Acip INrctsion or Roszs.—Dried red-rose 
pares prone up, }oz.; diluted sulphuric acid, 1 fl. dr.; boiling distilled water, 
10 fi. o 


B.P. Rosz Cannine Fructus. Frvuir or tHe Doa-Rosz. 
Hips.—The ripe fruit of the dog-rose, Rosa canina, and other 
indigenous allied species. 
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Cuaracters.—An inch or more in length, ovate, scarlet, smooth, shining ; 
taste sweet, subacid. 

Composition.—Crystallisable sugar, gum, citric and malic 
acids free and combined. 


PREPARATION. 
B.P. DOSE. 


Confectio Rose Camined............c0..:csscsscscscesesees 60 gr. or more. 


Uszs.—The preparations of roses are used chiefly as vehicles. 
The Confectio Rose Gallice and Confectio Rose Canine are used 
as bases for pills, and also for linctus. The acid infusion of 
roses is used as a gargle, and is slightly astringent. Aqus Rose 
is used as a vehicle. 


Cusso, B.P.; Brayera, U.S.P. Kovsso, B.P.; Kooso, 
U.8.P.—The dried panicles (chiefly of the female flowers) of 
Hagenia abyssinica (Brayera anthelmintica). Abyssinia. 

CuHaracTEeRs.—In bundles, rolls, or compressed clusters consisting of 
panicles about 10 inches (25 centimetres) long. Flowers small, reddish-brown, 
on hairy stalks. Odour slight, tea-like, taste bitter and nauseous. 

Composition.—Tannic acid; a bitter acrid resin and some 
volatile oil and kosin or koussein. Kosin is the active prin- 
ciple of the drug. It is a crystalline substance with an acid 
reaction. Koussein is a resinoid substance, and consists of im- 
pure kosin. 


PREPARATIONS. 
B.P. DOSE. 
Tras Cusso...........cceceeccseeesseeeeees 4-8 fl. oz. 
U.8.P. 
Infusum Brayer®...........ccsccsesscsscecesceees 8 fl. oz. (236 c.c.) 
Extractum ,, Fluidum.................000. 20-40 min. (1°25-2°50 c.c.) 


B.P. Infusum Cusso. Inrusion or Kovsso.—Kousso, in coarse powder, 
4 0z.; boiling distilled water, 4 fl.oz. Infuse in a covered vessel for fifteen minutes 
without straining. 


U.8.P. Infusum Brayere. Inrcston or Brayera.—Brayera in No. 20 powder, 
6; boiling water, 100. Pour the boiling water on the brayera and let it macerate 
in a covered vessel untilcool. This infusion should be dispensed without straining. 

Action and Usse.—Cusso is used as an anthelmintic for 
tapeworm. kKosin or coussine, which is the active principle, 
administered in 20-gr. doses acts quite as well as the infusion, 
and has not the disadvantage of producing nausea and vomiting, 
which are sometimes caused by the infusion of the pharmaco- 
poelas. 


Sun-Onper V.—POME., 


U.S.P. Cydonium. Cyponrum. QvuinceE Seep.—The seed 
of Cydonia vulgaris. 

CHARACTERS.—About a quarter of an inch (6 millimetres) long, oval, or 
oblong, triangularly compressed, brown, covered with a whitish mucilaginous 
epithelium, causing the seeds of each cell to adhere. With water the seeds 
swell up, and form a mucilaginous mass. The unbroken seeds have an insipid 
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Composition.—It contains a large amount of mucilage. 


PREPARATION, 
DOSE. 


Mucilago Cydonii (cydonium 2, water 100, macerate for half an hour, and 
Strain (TOUGH MUG IN) ois ciscssecdescaevecdiwaveionsdecdedavenssaacetssusesceceneds ad lib. 


Use.—It is useful as a bland demulcent preparation to 
relieve irritation of mucous surfaces. 


MYRTACE:. 


Caryophyllum, B.P.; Caryophyllus, U.S.P. Cxioves.— 
The dried unexpanded flower-buds of Eugenia caryophyllata 
(Caryophyllus aromaticus). Hast Indies. 


CuaRActEerRS.—About 4 an inch long, dark reddish-brown, plump and 
heavy, consisting of a nearly cylindrical y surmounted by four teeth and 
a globular head, with a strong fragrant odour, and a bitter spicy pungent 
taste. It emits oil when indented with the nail. 


ComposiTion.—Cloves contain a large quantity of volatile oil, 
resin, gum, and tannin. 


PREPARATIONS. 

B.P. DOSE. 

Infusum Aurantii Compositum ...............sseceecesesenes 1-2 fl. oz. 
oa Cary OPH .........ccccecccsceeccccccssecevcececs 1-2 fl. oz. 

Mistura Ferri Aromatica............cccscsseecsssees seceseeees 1-2 fi. oz. 
Oloum Caryophyll...........cccccccccccccccccccceevscceeeses 1-5 min. or more. 
VINUMY Ovi sssicacavcwscskensvisaiersscariiacvoressehwscuteasavens 10-40 min. 

U.8.P. 
Oletim Caryophyllt eicivsssisciccsiscacscaedsvscsacectecsageicees 
Tinctura Lavandule Compositum .........c00..sceesesssoees 4.2 fi. dr. (2-8 c.c.) 

bs Bhet Aromatics: vij.sccecedewceasdeienanweesbedanvess 2-4 fl. dr. (8-15 c.c.) 

Byrupus ,, ALOMALICUS ..........cecccccccaccscevcscvscsens 1 fi. dr. (4 @.c.) 
Win O01. seissscs sven ew satessconncadvvasdesareaveuacucecen: 6 min. (0°4 ¢.¢.) 


Action axp Usr.—Stimulant carminative, used in flatulence, 
nausea, and atonic dyspepsia, chiefly given along with other 
medicines to afford an agreeable flavour and prevent griping. 


Oleum Caryophylli, B. and U.S.P. Om or CiLoves.—A 
volatile oil distilled from cloves. 

CHaRacTERS.— Colourless when recent, but gradually becoming red-brown, 
having the odour of cloves and a pungent spicy taste. 

Composirion.—It consists chiefly of a phenol-like substance, 
eugenol or eugenic acid, which forms permanent salts with 
alkalis. With its own bulk of strong solution of potash, the oil 
forms a semi-solid mass. 

Dose.—Of the oil, 2 to 6 drops. 


PREPARATIONS. 
B.P. DOSE. U.S.P. 
Confectio Scammonii..........se0 Gab edagesues vooeee-L0-80 gr. or more. 
Pilula Colocynthidis Composita (v. 522) .......... Not given. 


” - et Hyoscyami (v. p. 522)...5-10 gr. 
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Aorion anp Use.—Same as those of cloves. It has a local 
analgesic action, and is frequently used to relieve toothache by 
putting a drop on a piece of cotton-wool, and introducing it into 
the cavity of the tooth. 


Pimenta, B. and U.S.P. Penta, B.P.; Prventa, U.S.P. 
Auuspice.— The dried unripe full-grown fruit of the allspice tree, 
Pimenta officinalis (Eugenia Pimenta). West Indies. 


Fig. 191.—Pimenta. 


CHARACTERS.—Of the size of a small pea, brown, rough-looking, somewhat 
like black pepper, but distinguished from it by being crowned with the teeth 
of the calyx. Odour and taste aromatic, hot, and peculiar. 


Composition.—From 8 to 4 per cent. of a volatile oil having 
the same composition as oil of cloves, also a considerable quantity 
of tannin and some starch. 


PREPARATIONS. 
B.P. DOSE. U.8.P. DOSE. 
Aqua Pimente ............. 1-2 fl.oz. Oleum Pimenta ............ A few drops. 
Oleum te” eaeeat noel’ 1-5 min. 


Oleum Pimentz, B. and U.S.P. Om or Prventa, B.P.; 
Om or Prventa, Ow or Auuspice, U.S.P.—A volatile oil dis- 
tilled from pimenta. 

CuHaracTEeRs.—Colourless or slightly reddish when recent, but becoming 
brown by age, having the odour and taste of pimenta. 

ComposiTion.— Nearly the same as oil of cloves. 

Use.—Same as cloves. The oil may be given in a dose of 2 
or 8 drops on a piece of sugar in flatulence. 


PREPARATIONS. 
B.P. U.8.P. 


None. Spiritus Myrciea. 


Chekan. CuHexen. Not officinal.—The leaves and shoots of 
Myrtus Chekan (Eugenia Chekan). Chili. 

CHARACTERS.—They resemble some buchu leaves (Barosma betulina), but 
have the margin entire and a different smell. 

Composition.—They contain a volatile oil resembling that 
of eucalyptus, a volatile alkaloid—chekanine—and tannin. 

Action anD Uses.—It is antiseptic, tonic, expectorant, and 
diuretic. The expressed juice diluted with water has been used 
as a lotion in inflammation of the eye, and a decoction of the 
bark as an astringent in dysentery. It is chiefly used in catarrh 
of the mucous membranes, especially those of the bronchi and 
bladder. It appears to be very useful in cases of bronchitis with 
thick purulent expectoration, also in cases of phthisis. The oil 
of myrtle appears to have a similar action. 
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Preparations, Not OFFICINAL. 
DOSE. 


Infusum Chekan . part leaves to 10 of boiling water).............cecessssees 
Extractum ,, Fluidum (prepared like Ext. Cinchone Fluid., U.S8.P.)...1-3 fi. dr. 


Syrupus », (1 part leaves to 2 of BYTUP).........c.cccecscccersesseceeeenanes 


Oleum Myrti. Om or Myrtie. Not officinal.—A volatile 
oil obtained from the leaves of Myrtus communis. 

Dosr.—0°15 gm. in capsules. 

Action anp Uses.—lIt has an antiseptic action, and may be 
used in cases of foul ulcers and foetid discharges from mucous 
passages, as in otorrheea. It is not a sufficiently powerful irri- 
tant to affect the unbroken skin, but does so when the epidermis 
is removed. It has been used externally as a rubefacient in 
rheumatism. It causes warmth and increased flow of saliva in 
the mouth; and in small doses (0:06-0:09 gm.) appears to aid 
digestion. In larger doses it acts as an irritant, causing nausea, 
flatulent distension, headache, and languor. It is excreted in 
the urine, to which it gives a smell like violets, and like copaiba 
gives a precipitate when nitric acid is added to the urine. Like 
copaiba it may be used as an expectorant in chronic bronchitis 
with profuse expectoration, in phthisis, and in chronic inflamma- 
tion of the bladder or urethra. (Cf. p. 446.) 


Oleum Cajuputi, B. and U.S.P. Om or Casuput.—A 
volatile oil distilled from the leaves of Melaleuca minor, B.P. (Af. 
Cajuputi, U.S.P.; M. Leucodendron). East Indies. 

CHARACTERS.—Pale bluish-green, transparent. Odour strong and agree- 
able a taste, warm and aromatic, leaving a sensation of coldness in the 
mouth. 

Impuriry.—Copper, added to preserve the fine green colour which the oil 
possesses when newly distilled or accidentally present. 

Test.—See Copper {p. 674). 


Dosz.—1 to 5 min. or more. 


PREPARATIONS. 
DOSE. 
Linimentum Crotonis (p. 516) .........66 U.8.P. 
Spiritus Cajuputl ..................00008- 4-1 fl. dr. None. 


Uses. — It is a powerful stimulant and antispasmodic. 
Locally it acts as a stimulant and rubefacient. It is used exter- 
nally in skin diseases—pityriasis, psoriasis, and acne rosacea. 
In this last disease it is said to be particularly useful and also in 
eczema.' It has also been used externally, alone, or with olive 
oil, in cases of muscular and articular rheumatism, and gout. 
Applied to a carious tooth, it relieves pain in the same way as oil 
of cloves. Internally it is used to relieve flatulence. A few 
drops on a piece of sugar are useful in neuralgia and hysteria, 
a its internal use is said to be also useful in chronic rheu- 
matism. 





? Claiborne, Gaillard's Med. Journ., Virginia, U.S.A. 
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U.S.P. Eucalyptus. HEvoauyptus.—The leaves of Hucalyptus 
globulus, collected from rather old trees. 

CHARACTERS.—Petiolate, lanceolately scythe-shaped, from six to twelve 
inches (fifteen to thirty centimetres) long, rounded below, tapering above, 
entire, leathery, grey green, glandular, feather-veined between the midrib 
and marginal veins; odour strongly camphoraceous, taste pungently aromatic, 
somewhat bitter and astringent. 


Composition.—Eucalyptol, resin, tannin, &c. 


PREPARATIONS. 
DOSE. 


Extractum Eucalypti Fluidum..,.........csccosescoes 5-15 min. 
Olen Bucal ypthssrsiscivesvensacucecssvenstevesiienscseves 2-5 drops. 


Oleum Eucalypti, B. and U.S.P. Or or Evcatyerus.—A 
volatile oil distilled from the fresh leaves of Eucalyptus globulus, 
or Eucalyptus amygdalina, and some other species of Eucalyptus. 

CHARACTERS.—A colourless or very pale yellowish liquid, having a charac- 


teristic aromatic odour, a pungent, spicy, and cooling taste, and a neutral 
reaction. It is soluble in an equal weight of alcohol. 


Dose.—1 to 4 minims. B.P. 


B.P. PREPARATION. 


Unguentum SBucalypti (Oil of Eucalyptus, 1; hard paraffin, 2; soft 
paraffin, 2). 


Action.-—Eucalyptus oil, or eucalyptol, as it is often termed, 
is a powerful antiseptic, even more powerful than quinine 
(p. 95). The antiseptic action of the oil is greater when it is old 
and charged with oxygen than when it is freshly distilled. Like 
quinine (p. 62) it arrests the movements of white blood-cor- 
puscles, and its vapour prevents inflammation in the exposed 
mesentery of the frog. The red corpuscles of frog’s blood have 
their nucleus rendered more distinct, and their surface wrinkled by 
it. Like quinine it causes contraction of the spleen. It isa local 
irritant. When applied to the skin and its evaporation prevented, 
it acts as a rubefacient, vesicant, or pustulant. When applied to 
& mucous membrane or injected hypodermically it causes pain. 
When swallowed it causes burning in the throat, stomach, and 
intestine. It may produce nausea, loss of appetite and slight 
looseness of the bowels, but it is not an active emetic, nor purga- 
tive. In large doses after absorption it appears to act chiefly on the 
nerve-centres, producing paralysis and death. In invertebrata 
killed by exposure to its vapour the paralysis is preceded by ex- 
citement, but in vertebrate animals the paralysis is not preceded 
by excitement. Its depressing action on the spinal cord is so 
great as to abolish reflex action even when it has been previvusly 
increased by brucine; and from depression of the brain, medulla, 
and heart, there is drowsiness, feeble respiration, lowered blood- 
pressure and fall of temperature. Death occurs from paralysis 
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of the respiration. It is excreted by the lungs and kidneys. 
Like turpentine it imparts a smell of violets to the urine of 
persons taking it. 

Usrs.—It has been employed as an antiseptic in surgical 
dressing in the form of eucalyptus gauze, but is apt to cause 
local irritation. It has proved useful as a lotion to wash out 
suppurating cavities. As an inhalation it has been employed to 
check secretion, and remove fcetor in ozena, in bronchitis with 
profuse or fetid expectoration, in phthisis and in diphtheria. 
It has been used in the form of injections or pessaries in uterine 
catarrh, and after parturition. It has been recommended as a 
hypodermic injection in pyemia. 

In three cases of septicemia I treated by it recovery occurred 
during its use, and in one of these quinine had proved useless. 
It has been used as an antiperiodic in ague and an antipyretic 
in fever, but it has not proved so useful as one would have ex- 
pected from the resemblance between its action and that of 
quinine. 

Eucalyptus trees when freely planted in malarious districts 
appear to render them more healthy. 


Granati Radicis Cortex, B.P.; Granatum, U.S.P. Pomsz- 
GRANATE Root Bars, B.P.; Pomecranate, U.S.P.—The dried 
bark of the root of Punica Granatum. South of Europe. 





Fre, 192.—~ Pomegranate, half the natural size. 


CHaracters.—In quills or fragments of a greyish-yellow colour externally, 
yellow internally, having, short fracture, little odour, and an astringent 
slightly bitter taste. 

Composition.—The most important constituents on which its 
anthelmintic action depends are two liquid alkaloids, pelle- 
tierine and iso-pelletierine. It contains two other alkaloids 
which are inactive, tannin, mannite, &c. 


PREPARATION. 
BP e@ DOSE. U.8.P * 


Decoctum Granati Radicis...(2 ounces to 1 pint)...1-3 fi. oz. None. 


Uses.—Pomegranate is chiefly used as an anthelmintic for 
tapeworm. As it is not purgative, but rather astringent, its 
use must be followed by that of a cathartic. Often, several doses 
are required. The dose of the tannate of pelletierine is 4-2 gr. 
(0°03-0-05 gm.), taken fasting and followed in fifteen minutes by 
a brisk purgative. 


OHAP. XXXIII.] CALYCIFLORZ. 927 


PAPAYACE. 


Papayotin. Not officinal. The dried juice of the papaw tree, 
Carica papaya.—Papain. A ferment obtained from the juice 
of Carica papaya. The term papain is frequently applied to the 
dried juice. 

Preparation.— When scratches are made on the half-ripe 
fruit of the Carica papaya a milky juice exudes in abundance. 
When dried it forms a powder somewhat like gum-arabic, and to 
this the name of papayotin is sometimes given. Papain is the 
pure ferment associated with a proteid and obtained by precipi- 
tation with alcohol and removal of the chief albuminous matters 
by basic acetate of lead. 

Doss. —5 to 10 grains. 

Action.—The fruit of the papaw tree has long been used in 
the West Indies to render beef tender. The unripe fruit is split 
open and rubbed over the surface of the meat previous to cook- 
ing. Its action probably depends upon the fact that papain has 
a digestive action not only upon muscular fibre, but also upon 
connective tissue. It digests fibrin and albumin in neutral 
and slightly alkaline solutions. It also rapidly dissolves the false 
membrane of croup. When injected into the circulation in large 
doses it paralyses the heart. In smaller quantities it appears 
to favour the multiplication of micrococci in the blood (p. 85). 

Uses.—It has been recommended to dissolve the fibrinous 
membrane in croup and diphtheria, a solution being painted over 
the pharynx every five minutes. It has also been recommended 
to destroy epithelioma and warts. Internally it appears to be 
useful in dyspepsia and catarrhal conditions of the stomach. 


CUCURBITACE. 


Colocynthidis Pulpa, B.P.; Colocynthis, U.S.P. Cotzo- 
cyntH Pup, B.P. Conocynra, U.S.P.—The dried peeled fruit, 





Fra. 198.—Colocynth (peeled), half the natural size 


freed from seeds, of Citrullus Colocynthis. Imported chiefly from 
Smyrna, Trieste, France, and Spain. 

CHaRACTERS.—Light, spongy» white or yellowish-white balls, intensely 
bitter in taste. The pulp from which the seeds have been removed only is 
officinal. 
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Composrrion.—The active principle is a glucoside, colocynthin, 
which is soluble in water and alcohol, not in ether. The remain- 
ing part of the pulp consists principally of resinous matter. 

Dosr.—Of the pulp, 2-8 gr. 


PREPARATIONS. 
B.P. DOSE. 
Extractum Colocynthidis Compositum .............c.c.0.- 3-10 gr. 
Pilula Colocynthidis Composita (vide p. 522)............. 5-10 gr. 
- ” et Hyoscyami (vide p. 522)........5-10 gr. 
U.8.P. 
Extractam Colocynthidis ...........cscsssscssscscnscnecccsccecessenes Seldom used alone. 
‘ - Compositum ........cesceccesscscccscees 5-20 gr. 
Pilule Cathartice Composite (vide p. 523) ........sseeeceess.4-3 pills. 


Zxtractum Colocynthidis Compositum. Comrounp Extract or Co1- 
crntu, B.P.—Colocynth pulp, 6 0z.; extract of Socotrine aloes, 12 oz.; resin of 
scammony, 4 0z.; curd soap, in powder, 3 oz.; cardamom seeds, in finest powder, 
1 oz.; proof spirit, 1 gallon. An extract of the colocynth is first made, and then 


mixed with the other ingredients. 
In the U.S.P. a simple extract is already officinal, and the proportions are— 
extract of colocynth, 16 parts; aloes, 50; cardamom, 6; resin of scammony, 14; 


soap, 14; alcohol, 10. 


PuysioLoaicaL Action.—The active principle colocynthin acts 
as a powerful cathartic on the intestines whether swallowed, 
administered hypodermically, or injected into the circulation. 
In small doses it increases peristalsis, and the secretions from 
the intestines and liver. It thus produces watery and mucous 
motions, frequently accompanied by griping. In large doses it 
causes gastro-enteritis with mucous and bloody stools. It ap- 
pears to act also on the urinary system, as Tidy found inflamma- 
tion of the kidneys and bladder, as well as of the rectum, in dogs 
poisoned by it; it is said to act as a diuretic. 

Uses.—It is used in obstinate chronic constipation, espe- 
cially if there 1s a tendency to congestion of the brain, as in 
plethoric people. It is also used in amenorrhea. It is apt to 
gripe if given alone; hence it is well to combine it with other 
purgatives and with sedatives such as hyoscyamus. It may 
sometimes be advantageously combined with mercurial pill. 


B.P. Ecballii Fructus. Squmtme Cucumper Fruir.—The 
fruit, very nearly ripe, of the squirting cucumber, Ecballium Ela- 
terium. Britain. 


CuaracTers.—Oval, about 1} in. long, covered with soft prickles termi- 
nating in white points. When ripe the fruits are suddenly detached from 
the stalk and the juice and seeds expelled. 


Composition.—-The juice deposits elaterium. 
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B.P. Elaterium. Enarerium. (Synonym: Extractum Ela- 
pare .—A sediment from the juice of the squirting cucumber 
uit. 


PREPARATION.— Expressing the juice, separating the deposit by straining, 
and drying by a gentle heat on porous tiles. 





Fig. 194.—Elaterium. 


CHARACTERS.—In cakes, about jth inch thick, light, friable, slightly in- 
curved, greenish-grey, tea-like smell, acrid and bitter. 

Composition. — Elaterium is composed of elaterin, with 
starch and fibrous and colouring matters. 


Impurities.—Chalk and earthy matter fraudulently added. 

Tests.—Does not effervesce with acids (absence of chalk), yields half its 
weight to boiling rectified spirit. It should yield 25 per cent. or not less than 
20 per cent. of elaterin. 


Dosr.— 7;th to } gr. 


Preparation, B. ann U.S§S.P. 
Blaterinum. 


Elaterinum, B. and U.S.P. Exarerin. C,.H,,0,.—The 
active principle of elaterium. It may be obtained by exhaust- 
ing elaterium with chloroform, adding ether to the chloroform 
solution, collecting the precipitate, washing the latter with ether, 
and purifying by recrystallisation from chloroform. 

CHARACTERS.—A chemically neutral substance with a bitter taste. In 
small colourless crystals. 

So.vusiuity.—lIt is insoluble in water, sparingly soluble in rectified spirit. 

REAcTIONS.— When heated it melts and burns without residue. With 
melted carbolic acid it yields a solution which, on the addition of sulphuric 
acid, acquires @ crimson colour rapidly changing to scarlet. It is not pre- 
cipitated from solution by tannic acid, nor by the salts of mercury or of 
platinum. 


PREPARATIONS. 
B.?. DOSE. 
Pulvis Hiaterini Compositus (elaterin, 1; sugar of milk, 39)...... 4-5 gr. 
U.8.P. 
Trituratio Elaterini (1 gr. elaterin, 9 gr. sugar of milk) ..........sssee0s 49 gr. 


Action and Uses.—Elaterin is the most powerful hydra- 
gogue cathartic we possess, increasing the peristaltic action and 
flow of fluid from the intestines. It only acts as a purgative 
when taken internally, and appears to require bile in order to 
act. When injected subcutaneously it acts on the nervous 
system, causing salivation, insensibility, tetanus, and dyspnoa. 
It is used in dropsies, especially those affecting the abdominal 
cavity and due to cirrhosis of the liver. It is also used as a 
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depletory in cerebral affections. It is usually combined with 
henbane and volatile oils, as it is apt to gripe. In large doses it 
may cause gastro-enteritis and fatal collapse, and should be 
given with care to old or feeble persons. 


U.S.P. Pepo. Pumpxin Seep.—The seed of Cucurbita Pepo. 

CHARACTERS.—About 3 inch long, broadly ovate, flat, whitish, nearly 
ete with a shallow groove parallel to the edge; inodorous, bland, and 
oily. 

Composition.—It is probable that the active principle is a 
resin contained in the endopleuron or greenish envelope imme- 
diately surrounding the embryo. This resin is dissolved and 
rendered more active by castor oil, which should be given before 
and after the anthelmintic. The decorticated seeds, as well as 
the oil derived from them, are bland and unirritating. 

DosE.—An ounce or an ounce and a half. The seeds may be 
crushed, and flavoured with some aromatic oil. 

Uses.—It is an excellent anthelmintic for the removal of 
tapeworm. It should be given the first thing in the morning 
after a verv light supper, and should be followed in two or three 
hours by an active purgative. No solid food should be taken 
until two hours after the purgative. 


U.S.P. Bryonia. Bryonta. Bryony.—The root of Bryonia 
alba, and of Bryonia dioica. 

CHARACTERS.—In transverse sections about two inches (5 centimetres) 
in diameter, the bark grey-brown, rough, thin, the central portion whitish or 
greyish, with numerous small wood-bundles arranged in circles and project- 
ing, radiating lines; inodorous, taste disagreeably bitter. 


PREPARATION. 


DOBE. 
PANCUrA BEY ONIW ss siiceds ievccacdcswacsscesossasdecessen’ 2-10 fl. dr. 


ComposiTion.—It contains a bitter principle, bryonin. 
Usr.—Its chief use was that of a hydragogue cathartic, but 
it is now superseded by jalap. 


UMBELLIFERE-. 
Scs-Orpver I1.—CAMPYLOSPERMA, 


B.P. Conii Folia. Hemuiocx Leaves.—The fresh leaves and 
young branches of Contwm maculatum ; gathered from wild British 
plants when the fruit begins to form. 

CHARACTERS.—Fresh leaves, smooth, arising from a smooth stem with 
dark purple spots; dried leaves of a full green colour and characteristio 
mousy odour. The leaf rubbed with solution of potash gives out strongly 
the odour of coniine. 


Compostrion.—The fresh leaves and branches contain the 
same alkaloids as the fruits, coniine and methyl-coniine (q.v.), 
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although in smaller proportion, while the coniine is sometimes 
accompanied by a third alkaloid, conhydrine. These princi- 
ples are lost when the leaves are dried or heated, both being highly 
volatile. 

Dose.—Of the powdered leaf, 2-8 gr. 


PREPARATIONS, 

B.P. DOSE. U.5.P. 
Cataplasma Conii (from succus)............ For external use. None. 
Extractum Conii (green extract)............ 2-6 gr. or more. 

Succus Conii (juice of hemlock) ............ 30 min. to 2 fi. dr. or more. 
Wapor Comtme®...........ccccccccccccsccscesceeses vide infra. 


Pilula Conili Composita (vide p. 522)....5-10 gr. 


Cataplasma Conii. Hemuock Povrtice.—Juice of hemlock, 1; 
linseed meal, 4; boiling water, 10. 
B.P. Vapor Coninge. Innatation or Contne.—Juice of hemlock, 4 fl. oz. ; 
solution of potash, 1 fi. dr.; distilled water, 1 fl.oz. Put 20 min. of the mixture 
on a& sponge in an inhaler containing hot water. 


Conii Fructus, B.P. Hemuock Fruir.— The fruit of 


Conium maculatum (spotted hemlock), gathered when fully de- 
veloped, but while still green, and carefully dried. 


® 
¢ @ 


? 


Figo. 196.—Conium. 


CuHaracters.—Abont one-eighth of an inch long, broadly ovate compressed 
laterally ; half-fruit with five waved or crenated ndges. Reduced to powder 
and rubbed with solution of potash, they give out strongly the odour of 
conimne. 


Conium, U.S.P. Hemuocs.—-The full-grown fruit of Contwn 
macilatum, gathered while yet green. 


CHARACTERS.—Similar to those of hemlock fruit, B.P. 


Composition.—Coniine, a poisonous alkaloid, occurs in hem- 
lock as a yellow, oily liquid, and is separated by distilling the 
fruit with slightly alkaline water. The fruit contains methyl- 
coniine in varying proportion, and a small quantity of volatile 
oil, which does not appear to be poisonous. 


PREPARATIONS. 

B.P. DOSE. 
Tinctura Cond ...........cc cc ccc ccssesesesseces jicedsanersuasieaes) 20-60 min. 
Abstractum Comnil ...........cscesssscssceneeees sieakelearivistactnties 7-8 gr. 
Extractum Conii Alcoholicum .........ccccscscesscecsecsseeeeeuss 2 gr. 
Extractum Conii Fluidum ... .......cccccccccsceecsacsccasssesseuss 15 min. 
Tinotura Conil....c......sceee ie te teh isuetauhats Maaaaame east 60 min. 


PuysioLocicaL Action.—The action of conium depends on the 
alkaloids, coniine and methyl-coniine, which it contains; and as 
309? 
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their action differs considerably and the relative quantity of each 
varies, contradictory results have been obtained by different 
observers. The symptoms of conium-poisoning are weakness of 
the legs and staggering gait, passing on to paralysis, which 
gradually progresses upwards and finally causes death by failure 
of respiration. The mind remains clear to the last. Coniine 
paralyses the ends of the motor nerves and of the vagus, like 
curare, and afterwards paralyses the motor centres in the brain 
and spinal cord. It causes death by paralysing the respiratory 
muscles. Death is usually accompanied by convulsions in 
warm- but not in cold-blooded animals. There is dilatation of 
the pupil, and ptosis from paralysis of the endings of the third 
nerve. Locally applied, it appears to paralyse the ends of 
sensory nerves. 

Methyl-coniine acts on the spinal cord, causing paralysis of 
reflex action. 

Dimethyl-coniine and conhydrine have an action similar to 
that of coniine, but less powerful. 

Uses.—It is used locally as a poultice to soothe pain in 
cancer and ulcers, and as a vapour to relieve cough in bron- 
chitis and pertussis. It is used to allay muscular spasm in 
chorea, mercurial tremor, and paralysis agitans, but is useless in 
tetanus and strychnine-poisoning. The best preparation to use 
is the succus in doses of one drachm, gradually increased as the 
patient becomes tolerant of the drug. 


Svs-Orper II].—ORTHOSPERM£.. 


Asafetida, B. and U.S.P. Asara@tina, B.P.; Asareripa, 
U.8.P.—A gum-resin obtained from the root of Ferula Narthex 
(Narthex Asafotida) and IF’. Scorodosma and probably other 
species. Afghanistan and the Punjaub. 


CHARACTERS.—In irregular masses, composed of whitish tears, which are 
embedded in a vellowish-grey or L. .wnish-grey sticky mass. The tears, when 
hard, break with a conchoidal fracture, showing a milk-white colour which 
changes gradually, on exposure, to pink, and finally to brown. Taste bitter, 
acrid ; odour foetid, alliaceous. The fresh fracture touched with nitric acid 
becomes green temporarily. 


Composition.—Volatile oil, resin, and gum. The oil contains 
@ very large proportion of sulphur. 


Test.—It dissolves almost entirely in rectified spirit, B.P.; 60 per cent. 
soluble in alcohol, U.8.P. 


Dose.—Of the gum-resin, 5-80 gr. or more. 


PRePARATIONS. 
DOSE. 


BNOMR ASAlOstsAa.......ccccrecscesrecssreecesceeees vide infra. 

Pilula Aloes et Asafostidge (vide p. 522). ..... 4-10 gr. 

Pilula Asafoetides Composita (vide p. 522)...5-15 gr. 

Spiritus Ammonisp Fostidus ...........0.csceeees ~-1 fi. dr. 
TANcCtura MaAloBthag .......cccccccscosccccccsccccvers 4-1 fi. dr. or more, 
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U.8.P. DOSE. 
Emplastrum Asafostide ............ccccececscsevececeeeeenes for external use. 
Mistura Asafootidee ......cccscsceccecsscscccensccstesceseeoenss 4.8 fi. dr. 

» Magnesia et Asafcetidm ..........cccccesceceeceeees 4 fi. dr. 
Pilule Asafotide (8, soap 1, vide p. 523)..........ccce0ee 1-3 pills. 
» Aloes et Asafetidx (vide D029) sy ocdeesieusensedes 2-5 pills. 
» Galbani Composite (vide p. 523).............cceeee ce puls. 
Tineture Assletidie cc visiccisscccsceaniesvasesen canevewewecees 30 min. to 1 fi. dr. 


B.P. Enema Asafoetidee, Enema or Asaratipa (ENEMA Futipum).— 
Asafootida, 80 gr.; distilled water, 4 fl.oz. Rub the asafcetida in a mortar with 
the water added gradually, so as to form an emulsion. 

aa Mistura Asafotids. Asara@Tipa MrixTrurE.—Rub asafeetida, 4, with 
water, 100. 


U.8S.P. Mistura Magnesia et Asafoctide. Mixture or Maonesia ann ASAFE- 
trpa (Dewee’s Carminative). Carbonate of magnesium, 5 ; tincture of asafoctida, 7; 
tincture of opium, 1; sugar, 10; distilled water up to 100. 

B.P. Spiritus Ammonie Footidus. Fatip Spirit or Ammonta.—Asafo- 
tida, 14 oz. ; strong solution of ammonia, 2 fl. 0z.; rectified spirit up to 1 pint. 

Uses.—It is used as a stimulant, anti-spasmodic, and car- 
minative. It is useful in hysteria, especially that occurring 
about the menopause. 

It is an exceedingly useful remedy in the form of enema for 
tympanites, but on account of its disagreeable odour is not much 
used for flatulent distension of the stomach. It 1s given as a 
stimulating expectorant in cases of chronic bronchitis and 
pertussis. 


Galbanum, B. and U.S.P. Gavsanumu.—A gum-resin, de- 
rived from Ferula galbaniflua, Ferula rubricaulis, and probably 
other species. India and the Levant. 

CHARACTERS.—In tears about the size of a pea, or more commonly in 
masses formed by their agglutination ; greenish-yellow or pale brown ex- 
ternally, milky-white internally, translucent, having @ strong disagreeable 
odour, and an acrid, bitter taste. 

Composition.—Gum resin and volatile oil. 

Dosze.—10-30 gr. or more. 


PREPARATIONS. 
3B.P. DOSE. 
Smplastrum Galbanl............... ces cee eens for external use. 
Pilula Asafoetidee Composita (vide p. 522)..5-15 gr. 
U.S.P. 
Emplastrum Asafootidir........ccssccescescseceeves a] iovextevnnl ane: 
Ga lbanl ‘cisiecs cenesaraincardadesines 


Pilule Galbani Composita (vide p. 523) .........2—4 pills. 


U.S.P.—Pilule Galbani Composita. Compounp Prius or GaLpanum (vide p. 523). 
a pul is much like the compound asafeetida pill, B.P., but contains less asafw- 
tida. 

Uses.—It has little antispasmodic power, but is a stimulant 
expectorant, used in chronic bronchitis with much wheezing 
and abundant discharge, as it lessens secretion. It is also used 
locally as a stimulant to inflamed joints. 


Ammoniacum, B. and U.S.P. Ammoniacum, B.P.; Axmo- 
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nuac, U.8.P.—A gum-resinous exudation from the stem, after 
being punctured by beetles, of Dorema Ammoniacum. Persia and 
the Punjaub. 


CHaracTERS.—In roundish tears or irregular masses formed by their ag- 
glomeration without any intervening dark-coloured substance. The tears are 
roundish, pale yellowish-brown externally, milk-white internally, brittle. 
Peculiar odour, bitter, acrid, nauseous taste. It is coloured yellow by caustic 
potash, and a solution of chlorinated soda gives it a bright orange hue. 


Composition.—Gum resin and volatile oil. 
Dosr.—10 to 80 grains. 


PREPARATIONS. 
B.P. DOSE. 
Emplastrum Ammoniaci cum Hydrargyro......... for external use. 
a GRIDS ccowecetaern decucias seaieweeea eine 
Mistura Ammoniaci (} 0z., water 8 fl. 0z.)............ 4-1 fi. oz. 


Pilula Scille Composita (ride p. 523) ............. eee ee eae 
Ipecacuanhe cum Scilla (vide p. 522) ......00...006 


U.S.P. 

Emplastrum AmMOMIOCL ...........cccssescsceeeeeeseees oe | dcuutarnnl de: 
a is cum Hydiarzyro . .......606. 

Mistura Ammoniaci (4, water 100)..............sceeseeeseees 2 fi. dr. or more. 


Use.—It is used for the same purposes as galbanum, chiefly 
as a stimulant to the mucous membrane in bronchorrhea. 


Feniculi Fructus, B.P.; Foeniculum, U.S.P. FENNEL 
Fruit, B.P.; Fexne., U.S.P.—The fruit of Faniculum capilla- 
ceum, B.P. (EF. vulgare, U.S.P.) Malta. 


Fic, 196.— Fennel, 


CHaracTERs.—Longer than conium fruit, being about one-quarter of an 
inch long. Slightly curved, elliptical, longitudinal ribs, the two lateral being 
double; taste and odour aromatic. The footstalk is often attached. 


_ Compostrion.—A volatile oil, having the same composition as 
oil of anise. 


Pnrrranations. 


B.P. DOSE, U.8.P. 
Aqua Poeniculi (1 |b. to 1 gallon)..................... 1-2 #1. oz. None. 
Pulvis Glycyrrhize Compositus (vide p. 910)......... 


Use.—It is stimulant and carminative, used to relieve flatu- 
lence, and lessen the griping of purgatives.' 








me. 





_| Tam informed that the wild fennel growing in South Africa will completely 
drive away fleas from kennels and stables, and powdered fennel haga similar effect 
in this country. 
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Oleum Feeniculi, U.S.P. Om or Fennext.—A volatile oil, 
distilled from fennel. 


CHaracrers.—Colourless or yellowish, with the odour of fennel, and a 
sweetish, warm taste. Sp. gr. not less than 0°960. Concretes between 5° 
and 10° C. (41° and 50° F.). 

SoLusmiry.—Soluble in an equal weight of alcohol. 

Composition.—Oil of fennel consists chiefly of anethol (anise- 
camphor), C,,H,,0, which exists both in a solid and liquid form. 
There is also a smaller proportion of an oil isomeric with oil of 
turpentine. 


PREPARATIONS. 
DOBE. 
Aqua Foenicull ..............cccccsccesccescess sees cecceese- Lndefinite. 
Spiritus Juniperi Compositus ............ccssseeeeeeees 2.4 fi. dr. (8-16 c.c.) 


Usr.—The same as that of oil of anise. 


Anisi Fructus, B.P.; Anisum, U.S.P. Anise Fruit, B.P.; 
Anise, U.S.P.—The fruit of Pimpinella Anisum. 


CuaracTers.—About 4 of an inch (4 millimetres) long, ovate. It has an 
agreeable aromatic odour, and a sweet, spicy taste. It may be distinguished 
from conium fruit, which it somewhat resembles, and which has been mis- 
taken for it, by the conium fruit consisting usually of single mericarps, which 
are smooth-grooved upon the face and have crenate ridges and no oul-tubes. 


PREPARATIONS. 
B.FP. DOBE. 
PU Brio oasis ccsccsvecscscccccsdeadcbdssctcssiesess 
GROUT 49 cncccccccccccccccscccccvececs vee ecae beeen es we 1-4 min. 
U.8.P. 
OlOUTPA DISH sosaecerericescuiwcncndveedewtndsasi oo... 2-5 min. 


Oleum Anisi, B. and U.S.P. Om or Aniss.—A volatile 
oil distilled in Europe from anise fruit or in China from the star 
anise fruit (p. 840). 

CHARACTERS.—Colourless or pale yellow ; with the odour of anise, and a 
wartn, sweetish taste. Concretes at 10° to 15°C. (50°-59° F.). Oil of illicium 
has nearly the same properties, except that it congeals at 2° C. (85°6° F.). 

Comrosition.-—The same as that of oil of fennel. 

Dosg.—-2-5 min. 


PRepaRATIONS. 

B.P. DOSE. 
BWesentia Anish... cccsccsccescceseeeesscssens weeuncon 10-20 min. 
Tinctura Camphorm Composita ........cccceseescseeeceeees 15 min.-1 fi. dr. 
Tincture Opii AMIMONIAtA...cocccecccceceesersesee cosenenes 4-1 fl. dr. 

U.8.P. 
Aqua Anisi ........ rere veawixes pea ovaniaecauancs vitauaines Indefinite. 
Spiritus ANIS1...........ccceccssseeees hc daisawieeseuewcemuceenen 1-2 fi. dr. 
Tinetura Opii Camphorata.............ccsceeecescecesesceeess 1-2 fi. dr. 
Trochisci Glycyrrhizee et Opii..........csceceeceeeceeeneees 1-3 troches. 


Usz.—It is an aromatic stimulant carminative, and is used 
an adjunct to purgatives to lessen griping. 
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B.P. Anethi Fructus. Dm. Fruirr.—The dried fruit of 
Peucedanum graveolens (Anethum graveolens). England, or middle 
and Southern Europe. 


( 


Fig, 197.—Dill. 


» 


CHARACTERS.—Oval, flat, about a line and a half in length, and easily dis- 
tinguished by its membranous wings. Aromatic taste and odour. 


ComposiTion.—Contains a volatile oil. 


PREPARATIONS. 
B.P. DOSE. U.S.P. 
MaGe AMOEH!.........cccccccccseeccesscceeees 1-2 fl. oz. None. 
(for infants, 1-2 fl. dr.) 
Oloum Amethl ..........ccccccccecscceceeses 1-4 min. 


B.P. Oleum Anethi. Or or Ditu.—A volatile oil distilled 
from the fruit. 


CHaRAcTERS.—Pale yellow colour, aromatic odour, sweetish taste. 


Usse.—The chief use of dill water is in the flatulence of 
children in one-drachm doses. It is stimulant and carminative. 


Carui Fructus, B.P.; Carum, U.S.P. Caraway FRrurt, 
B.P.; Caraway, U.S.P.—The dried fruit of Carum Carui, B.P. 


(Carum Carvi, U.S.P.). 
a 


a 
Fia. 198.—Caraway. 


CuaracTers.—Frnit usually separating into two mericarps about one- 
sixth inch long, curved, tapering at each end, brown, with five paler longitu- 
dinal ridges; having an agreeable aromatic odour and spicy taste. 


Composition.—A volatile oil, which consists of a hydrocarbon 
carvene, and an oxygenated oil identical with that obtained 
from oil of dill. 


PREPARATIONS, 

BP. DOSE. 
PUG COPE coisas ee a a ee 1.2 fi. oz. 
Oletm CAPUL......0..,cccccecrcrsrcccccsscssecsevesnretecsesseesess 1-4 min. 
ContectioO pit: oc cescecasatesaiwesesiseteu gas sieG coawcceiceenaaseaes 5-20 gr. 
COontectio PIpPeris scsivsivcs cinecs sues vxp ik covacevenseiierbierensaesecs 60-120 gr. 
Pulvis Opii Compositia seuce pienks wee auaeOceuenmaiea tied eelarsciers 2-5 gr. 
Tinctura Cardamomi Composita.........cscscsscossseeeseeceecee fi. dr. 
Tinctura Senn aGeeesseses eapees SOCCHECSOHE ORE D eased Oe Poreseeeererede ~4 fi. dr. 
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U.8.P. DOSE. 
Olewiiy CAR ec cincsveastanactecscencneiearad sacheaswscieneacacadaveniwee 2-5 min. 
Spiritus Juniperi Compositus............ Seba sewalidawenaary ees 2-4 fi. dr. 


Oleum Carui, B.P.; Oleum Cari, U.S.P. Oru or Caraway. 
The oil distilled in Britain from caraway fruit, B.P. A volatile 
oil distilled from caraway, U.S.P. 


CHaARACTERS.—Colourless or pale yellow, odour aromatic, taste spicy, and 
neutral reaction. It is soluble in an equal weight of alcohol. 


PREPARATIONS. 


B.P. 
Confectio Scammonii, 2 parts in 150 nearly 
Pilula Aloes Barbadensis (vide p. 522). 
U.8.P. 
Spiritus Juniperi Compositus. 


Usz.—Carminative and stimulant. Used with purgatives to 
lessen griping and to relieve flatulence. 


Sumbul Radix, B.P.; Sumbul, U.S.P. Sumsvux Roor, 
B.P.; Sumsut, U.S.P.—The dried transverse sections of the root 
of Ferula Sumbul. Imported from Russia and India. 


CuHaractTers.—Cylindrical pieces, varying considerably in diameter and 
thiclaness. They are covered on the outer edge with a dusky brown rough 
bark, frequently beset with short, bristly fibres. The cut surface looks like 
felt from the interior of the root consisting of easily separated fibres. It has 
a strong odour, resembling that of musk. The taste is at first sweetish, be- 
coming after a time bitterish. 


Composirion.—A resin soluble in ether, and a small quantity 
of an essential oil. 


PREPARATIONS, 
B.P. DOSE. 
Tinctura Sumbul (2) 02. 1n 1 pint)......cccscscecesessenes 10-60 min. 
U.8.P. 
Tinctura Sumbul (10 per cent.)........cceccsecsscssceceseescees 1-4 fi. dr. 


Usz.—Sumbul is said by some to be of little service; how- 
ever, it seems useful in the malady for which it is usually pre- 
scribed, viz., hysteria and nervous conditions occurring in females 
in feeble health or recovering from an acute disease. 


Scs-Orper II].—_CCQELOSPERM&. 


Coriandri Fructus, B.P.; Coriandrum, U.S.P.  Corr- 
anpeR Fruit, B.P.; Corranper, U.S.P.—The dried ripe fruit of 


Coriandrum sativum. 
©0e@ 


Fria. 199.—Coriander. 


Caaracters.—Globular, nearly as large as white pepper, beaked, finely 
ribbed, yellowish-brown; has an agreeable aromatic odour and flavour. 
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Composition.—Contains volatile and fixed oils. 


PREPARATIONS. 

DOBE. 
Conteetio Senne cecsccs suis aesg via ccccaacescevesadeceuumsesavenws 60-120 gr. 
OleuM COLMAN) 2.2... ccccccccvecccccccecscvecscesscecsccees 2-5 min. 
SY MUPUS PNG h si csccinicceucesacs i tnwusecnsdacsaeteneedevewsiemvers 1-4 fi. dr. 
TICtULE TG) << tac whaciecas seins twaleaewedene aces e eeu eeeses sures 1-8 fl. dr. 
Tincture Senn soi cv dseoiccsvosssieeccacavecseccesasevs errs 1-4 fi. dr. 

U.S.P. 

Olenm: Corian Gti ssesccsvoccasceisesceivescasvsseassaseecasecseises 2-5 min. 


Oleum Coriandri, B. and U.S.P. Om or CorianpER.—A 
volatile oil distilled from coriander. 

CHaracTEers.—A colourless or yellowish liquid, having the characteristic 
aromatic odour of coriander, 8 warm spicy taste, and a neutral reaction. 


Dosse.—2 to 5 min. 


PREPARATION. 
B.P. DOSE. 


Syrapus Senne. sce cr seviwessvaceseiaares yeaseaiwevavanieesveossisse 1-4 fl. dr. 


Usr.— Carminative and stimulant. Used as an adjunct to 
purgatives. 


CORNACE:. 


U.S.P. Cornus. Cornus. Doagwoop.—The bark of the root 
of Cornus florida. | 


CuHaractErs.—In curved pieces of various sizes, about one-eighth of an 
inch (3 millimetres) thick; deprived of the furrowed, brown-grey, corky 
layer; outer and inner surface pale-reddish, or hight reddish-brown, striate ; 
transverse and longitudinal fracture short, whitish, with brown, yellow stri« ; 
inodorous; astringent and bitter. 


Dosz.—20 to 60 gr. (1-4 gm.) 
PrePpaRATION, 
DOBE. 
Extractum Cornus Fluidum ... ................cseccsceccovess 1 fi. dr. 


Comurosition.—It contains a bitter neutral principle. 

Action.—It acts as an astringent tonic and feeble stimulant 
to the stomach. It was formerly used in ague and malarious 
conditions, and a resinoid substance obtained from it by alcohol 
is popularly called dogwood-quinine. 
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CHAPTER XXXIV. 
Class II—DICOTYLEDONES GAMOPETAL:. 


(COROLLIFLOR 2). 


CAPRIFOLIACE. 


B.P. Sambuci Flores. E.per Fiowers.—The fresh flowers 
of Sambucus nigra. From indigenous plants. 
CHARACTERS.—F lowers small, white, fragrant, crowded in large cymes. 


U.S.P. Sambucus. Exper.—The flowers of Sambucus 
canadensis. 

CHARACTERS.—In level tipped cymes, cream-coloured, odour peculiar, 
taste sweetish, aroiatic, slightly bitter. 

Composition.—A small amount of a light essential oil. 


PREPARATION. 
B.P. DOSE. U.8.P. 


AQGUR BAMbBUCL..........ccccccevcccccscccevcseecsssceess 1-2 f1. oz. None. 


Uss.—Elder-flower water is used as a vehicle in collyria and 
lotions. 


U.S.P. Viburnum. Vinvrnum. Buack Haw.—The bark of 
Viburnum prunifolium. 

CHARACTERS.—In thin pieces or quills, glossy purplish-brown, with scat- 
tered warts, and minute black dots; when collected trom old wood, greyish- 
brown; the thin, corky layer easily removed from the green layer; inner 
surface whitish, smooth; fracture short; inodorous; somewhat astringent 
and bitter. 

PREPARATION. DOSE. 
Extractum Viburni Fluidum.........ccccsesscssscocseseresenscos 30-60 min. 


Uses.—It is said to be useful in preventing threatened abor- 
tion, and in dysmenorrhea. Its action is not well understood. 


RUBIACEZ (CINCHONAC#®). 
Sus-Orpver I—CINCHONE. 


B.P. Cinchona Cortex. CincHona Barx.—The dried bark 
of Cinchona Calisaya, Cinchona officinalis, Cinchona succirubra, 
Cinchona lancifolia, and other species of cinchona from which the 
peculiar alkaloids of the bark may be obtained. 


3.P. PREPARATIONS. 


Cinchoninee Bulphas. Quinines Hydrochioras. 
Cinchonidines Sulphas. ” Sulphas. 
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(Salts of quinine and cinchonine may also be obtained from 
some species of Remijia, DC.) 


U.S.P. Cinchona. Crncuona.—The bark of any species of 
cinchona containing at least 8 per cent. of its peculiar alkaloids. 


PREPARATION. 
U.S.P. DOs. 
Infusum Cinchon® (cinchona in powder 6, aromatic sulphuric acid nh 1-2 fi. oz. 


water q.s. to make 100 parts by percolation).............ssessseees sabe 





Pig. 200.—Bark of Canchona oficinaits, half the natural size, 


U.S.P. Cinchona Flava. Yeruitow Crincnona (CaLisaya 
Bark), US.P.—The bark of the trunk of Cinchona Calisaya, 


a 







ee a ee 


Wig. 201.— Cinchona Calisaya Bark, half the natural size. 


containing at least 2 per cent. of quinine. Collected in Bolivia 
and Southern Peru. 

CHaracTERS.—In flat pieces, or quills. The flat pieces are recognised by 
their tawny yellow colour, and by the long channelled depressions left on the 
outer side of the bark by the gouge with which the epidermis has been re- 
moved. ‘Transverse fracture shows numerous very rigid glistening fibres, 
short and very fibrous. Powder cinnamon-brown, somewhat aromatic, per- 
sistently bitter. 


U.8.P. PREPARATIONS. DOSE. 
Extractum Cinchona..........ccsvcrcccscssccsssscecscecscessosves 8-15 gr. 
i 7 CO UVY(s (11 c+ ERO ean aE Seen De An 80-60 min. 
Tincture: CiMCh one vicec cis dcdewentesncavieddcstesdseveavsiworece 1-2 fi. dr. 


Cinchonz Rubrz Cortex, B.P.; Cinchona Rubra, U.S.P. 
Rep Crncnona Bark. Rep Crycuona.—The dried bark of the 
stem and branches of cultivated plants of Cinchona succirubra. 





Fie. 202.—Red Cinchona, half the natural size, 


Cuaracters.—In quills or incurved pieces, coated with the periderm, 
ovter surface brown or reddish-brown, rough, fissured or warty; inner surface 
redder ; fractured surface often approaching to brick-red ; tramsverse fracture 
finely fibrous; powder red-brown ; taste bitter and astringent. 
ee ee of the brown and red inferior barks are occasionally 

w 
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TEst.— When used for purposes other than that of obtaining the alkaloids 
or their salts, it should yield between five and six per cent. of total alkaloids, 
of which not less than half shall consist of quinine and cinchonidine. 


PREPARATIONS. 
3B.P. STRENGTH. DOBE. 
Decoctum Cinchonee.................0000-.. 27} gr. to 1 fl. oz. 1-2 fl. oz. 
Zxtractum Cinchones Liquidum ...... about 1 oz. to 1 fi. oz. 6-10 min. 
Infusum Cinchonee Acidun. ............. 22 gr. to 1 fl. oz. 1-2 fl. oz. 
Mistura Ferri Aromatica................. 1 oz. to 16 fl. oz. 1~2 fl. oz. 
Tinctura Cinchone® .................ce000e0 88 gr. to 1 fl. oz. ~2 fi. dr. 
ry ” Composita......... 2 oz. to 1 pint. 3 fl. dr. 
U.8.P. 
Tinctura Cinchonw® Composita .......ccseee+. span vasdgeveesucewocs 1-4 fl. dr. (4-16 c.c.) 


B.P. Tinctura Cinchones Composita. Compounp TINcTURE or CINCHONA, 
Red cinchona bark, 2 oz.; bitter orange peel, 1 0z.; serpentary, 4 0z.; saffron, 
55 gr.; cochineal, 30 gr.; proof spirit, 1 pint. 

U.8.P. Tinctura Cinchone Composita. Compoctnp Tincture or CrncHoNna.— 
Red cinchona, 10; bitter orange peel, 8; serpentaria, 2; glycerin, 10; alcohol 
and water (in the proportion of 8 of the former to 1 of the latter), q.s. to make 100. 


PROPERTIES AND COMPOSITION OF THE CiNcHOoNA Barks.— 
The cinchona barks contain varying quantities of the following 
alkaloids :—Cinchonine (C,,H,,N,O), cinchonidine (C,,H,,.N,0), 
quinine (C,,H,,N,O,), quinidine (C,,H,,N,0,), quinamine (C,,H,, 
N,O,), conquinamine (C,,H,,N,0,). 

Both the total quantity of alkaloids and the relative propor- 
tions of each vary considerably in the barks of the different 
species of cinchona. 

By heating solutions, of the cinchona alkaloids with excess of 
a mineral acid they may be converted into amorphous isomeric 
alkaloids. Quinine yields quinicine, and cinchonine is converted 
into cinchonicine. 

In addition to the alkaloids, the cinchona barks contain cer- 
tain acid principles. These are :—(1) Quinic or chinic acid, 
soluble in water and alcohol, but sparingly so in ether. On oxi- 
dation it yields quinone or chinone. (2) Cincho-tannic acid. 
(3) Quinovic acid. 

Cinchona bark also contains quinovin, which by means of 
hydrochloric acid is resolved into quinovic acid and an uncry- 
stallisable sugar. It also contains cinchona-red, which is a 
colouring matter abundantly found in the red bark. 


DistrnauisHIna Tests Fron CINCHONA ALKALOIDS, 


A ee Ry AA ee OTT RTA AN OTE TT aT eS TP PAIS = 


















Solution | water ana| Polarised Solubility sian Ae 
Ammonia Ammonia 
Quinine . | Fluorescent | Green . Readily . | Readily 
Quinidine . | Fluorescent | Green . Readily . | Sparingly 
Cinchonine . | Not Not Almost in- ‘AlisGat in: 
soluble soluble 
Cinchonidine. | Not Not Sparingly . | Almost in- 


soluble 
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U.S.P. Quinina. Quvuminz. C,,H,,N,0,.8H,O (crystallised) ; 
$78.—An alkaloid prepared from different species of cinchona. 


PREPARATION.—By adding to the solution of the sulphate a quantity of 
water of ammonia or solution of soda, just sufficient to precipitate the alkaloid. 

Although it is not separately mentioned in the B.P., it is used in the preparation 
of citrate of iron and quinine. 


PREPARATIONS. 
U.8.P. DOSE. 
Ferri et Quinin@® Citras ...........ccccsccocsseccececsecsoecesscceecs ..8-5 gr. 
Liquor Ferri et Quinin@ Citratis............scccecsccseccessseonsees 8-45 min. 
Syrupus Ferri Quininsgy et Strychnins Phosphatum .......... 1-2 fl. dr. 


Quinine Sulphas, B. and U.S.P. Svnpsate or Quine. 
(C,,H.,N,O,).H,SO,-7H,O ; 872.—The sulphate of an alkaloid, 
prepared from the powder of various kinds of Cinchona and 
Remijia bark. 

PREPARATION.—By extraction with spirit after the addition of lime, or by 
the action of alkali on an acidulated aqueous infusion with subsequent 
neutralisation of the alkaloid by sulphuric acid and purification of the result- 
ing salt. 

CuaracTers.—Filiform, silky, snow-white crystals, of a pure intensely 
bitter taste. 

SoLuBILity.—It is sparingly soluble in water, that is 1 part in 700 or 800 
parts, at common temperatures, yet imparting to the water a bluish tint or 
fluorescent appearance. Entirely soluble in water acidulated by sulphuric 
acid. 

ReEactions.—Its solutions give with chloride of barium a white precipitate 
insoluble in nitric acid. When treated first with solution of chlorine and 
afterwards with ammonia they become of a splendid emerald-green colour, 
and solution of ammonia gives with them a white precipitate of quinine 
soluble in ether, and in excess of the solution of ammonia. It dissolves in 
pure sulphuric acid with a feeble yellowish tint, and undergocs no further 
change of colour when gently warmed. For the mode of testing the purity 
of the salt, vide B.P. 


PREPARATIONS. 
B.P. DOSE. 
Ferri et Quinimee Citras ............cesccecssccrcecteessceceres 5-10 gr. 
Tinctura Quinines AmMoOnNiata...............ccccceesecesces a fi. dr, 
Winter Quimimae ...... 22.0... ce cce sce erececcscecscescceeseesewses 4-1 fl. oz. 


U.S.P. Quinine Bisulphas. BisvuutpHate oF QUININE. 
C,,H,,N,0,H,SO,.7H,0 ; 548. 

Cuaracters.—Colourless, clear, orthorhombic crystals or small needles, 
efflorescing and becoming opaque on exposure to air, no émell, very bitter 
taste, strongly acid reaction. 

SoLUBILITY AND Reactions.—It resembles the sulphate in its reactions, 
but is much more readily soluble. It dissolves with vivid blue fluorescence 
in 10 parts, while the sulphate requires 740 parts, of water at 59° F. 


U.S.P. Quinine Hydrobromas. Hyprosromate or QuININE. 
C,,H,,N,O0,HBr.2H,O; 440°8. 

CuaracTers.—Colouriess, lustrous needles, no smell, very bitter taste, and 
& neutral or slightly alkaline reaction. 

SoLusiuity.—It is soluble in about 16 parts of water at 59° F. 

Reactioxs.—The solution gives the reactions of quinine, and with test 
solution of nitrate of silver yields a white precipitate insoluble in diluted 
nitric acid, and in solution of carbonate of ammonium. 
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Action.—Useful for hypodermic injection. It is supposed 
to produce fewer unpleasant head symptoms than other prepara- 
tions of quinine. 


Quinine Hydrochloras, B. and U.S.P. HyprocHLonratE or 
Quinine. C,,H,,N,O,HC!.2H,0; 896°4. 


CHaractErs.—In crystals like those of the sulphate, but generally some- 
what larger. 

Reacrions.—It gives the reactions of quinine, and with test solution of 
nitrate of silver produces a white precipitate insoluble in nitric acid, but 
soluble in ammonia. 


Uses.—Like those of the bisulphate. 


PREPARATION. 


B.P. DOSE, 
Tinctura Quininee (1 gr. in 1 fl. dr.).............0000. 4_2 fl. dr. 


U.S.P. Quinine Valerianas. VALERIANATE OF QUININE. 
CHARACTERS.— White pearly crystals with a slight odour of valerianic 
acid, a bitter taste and a neutral reaction. 
Reactions.—The solution when acidulated with sulphuric acid emits the 
odour of valerianic acid, and gives the reactions of quinine. 


Usre.—<As a tonic in hysteria and nervous irritability. It is 
said to be particularly useful in some forms of intermittent and 
spasmodic nervous affections (vide p. 952). 


U.S.P. Quinidina Sulphas. SvuppHaTE oF QUINIDINE. 
(C,,H,,N,0.),H,SO,.2H,O; 782.—It is chiefly obtained from 
Cinchona pitayensis. 

CHARACTERS.— White silky needles, no smell, very bitter taste, with a 
neutral or faintly alkaline reaction. 


SoLuBILITY AND Keactions.—It is soluble in 100 parts of water at 59° F. 
For its reactions, vide p. 941. 


U.S.P. Cinchonina, Crincnonrns. C,,H,,N,0; 308. 


CHARACTERS.— White, somewhat lustrous, prisms or needles, no smell, at 
first nearly tasteless, but developing a bitter after-taste and having an alkaline 
reaction. 

SoLusitity.—Almost insoluble in hot or cold water, readily soluble in 
diluted acids. 


Cinchoninz Sulphas. B. and U.S.P. Svuupware or Civ- 
CHONINE. (C,,H,,N,O,H,SO,),H,0; 750. 

PREPARATION.—From the mother-liquors of the crystallisation of the sul- 
phates of quinine, cinchonidine, and quinidine, by precipitating with caustic 
soda, washing with spirit until free from other alkaloids, dissolving in sul- 
phuric acid, purifying with animal charcoal, and allowing to crystallise. 

CHARACTERS.—Hard, colourless, short, prismatic crystals, with a vitreous 
justre. The aqueous solution has a bitter taste; the acidified solution is not 
fluorescent (p. 941). 

So.usitity.—Soluble in water and in chloroform, almost insoluble in 
ether and in solution of ammonia, readily soluble in rectified spirit and in 
diluted acids. 
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Cinchonidinez Sulphas. B. and U.S.P. Svunpsars or 
CrncnonipinE. (C,,H,,N,0),H,SO,.8HO; 768. 

PreparaTion.—By concentrating the mother-liquors after the crystalli- 
sation of sulphate of quinine, purifying by crystallisation from alcohol and 
finally from hot water. 

CHarRAcTERS.—In colourless silky crystals, usually acicular. 

SoLusILiry. ——Soluble in water, alcohol, or ether ; almost insoluble in chloro- 
form or in solution of ammonia; readily soluble in diluted acids. 

Reactions.—The solution in water has a bitter taste and a neutral or 
faintly alkaline reaction, twists a ray of polarised light to the left; when 
acidified is not distinctly fluorescent. For other tests, vide p. 941. 

U.S.P. Chinoidinum. Cuxrorpim. (QurNormin).—A mixture 
of alkaloids, mostly amorphous, obtained as a by-product in the 
manufacture of the crystallisable alkaloids from cinchona. 

CHARACTERS.—A brownish-black or almost black solid, breaking when cold 
with a resinous shining fracture, becoming plastic when warmed, odourless, 
having a bitter taste and an alkaline reaction. 

SoLuBiiity.—Almost insoluble in water, freely soluble in alcohol, chloro- 
form, and diluted acids. 

Usr.—It is of uncertain composition, and liable to adulteration, 
and is employed instead of quinine on account of its cheapness. 


Doses or CincHOoNA ALKALOIDS AND THEIR SaLtTs. 
3-2 gr. as tonic ; 2-5 gr. repeated every 2-4 hours as 


QUININE. iavsssiccencsnvacveerees \” antipyretic. 15-20 gr. a large dose. 
Quininee Sulphas ............ The same. 

35 Bisulphas............ A little larger. 

% Hydrobromas ....... The same as for quinina. 

. Mydrocbloras.. Z, 

Valerianas ........... 1-2 gr. 

Quinidine Sulphas............... Same as quinina. 
Chinoidinum .................+000 Somewhat larger than of the crystalline alkaloids. 
Chinonidingw Sulphas .. ........ 1-15 gr. 
Cinchonina.................:200060- About one half more than of quinina. 


Cinchoninge Sulphas..... be +s ” ms 


The preparations in thick os belong both to the B.P. and U.8.P.; the others 
to the U.S.P. alone. 


Physiological Action. 


GeneRaL Action.—A solution of quinine when added to 
albumen loses its fluorescence and seems to enter into combina- 
tion with it, for the albumen is rendered less soluble and more 
coagulable (p. 58). 

It lessens protoplasmic and amceboid movements (pp. 61, 
62, 65), and destroys low animal and vegetable organisms, but 
salt-water amcbs seem to withstand the action of quinine to a 
great extent. 

Quinine diminishes oxidation (p. 72) and diminishes and 
prevents the development of a blue colour on the addition of a 
few drops of blood to a solution of tincture of guaiac and ozonic 
ether (p. 69). A similar but less marked effect is seen if blood 
be taken from an animal into which quinine has been previously 
injected, instead of mixing the quinine directly with the blood. 
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Quinine diminishes and in large doses arrests fermentation, 
especially when it depends on organised ferments (as alcoholic, 
lactic, or butyric fermentations), but does not prevent the change 
of starch into sugar by ptyalin or diastase. It has, however, an 
action on some enzymes, and diminishes the action of pepsin on 
albumin, and the change of amygdalin into oil of bitter almonds by 
emulsin. It isa powerful antiseptic (p. 94), and a dilute solution 
will preserve meat, milk, butter, or urine for a length of time. 
It is absorbed from all mucous membranes, and is better given 

in solution, as some of the powder passes out in the feces. It 
fine with the bile a salt which is sparingly soluble, except 
in excess of bile; hence before giving quinine in malaria, 
clear out the liver by administering an emetic and a cholagogue 
purgative. 

SpeciaL Action.—On the Alimentary Canal.— When taken 
into the mouth, quinine causes a persistent bitter taste if the 
solution be neutral or only slightly acid, for then the alkalinity 
of the saliva precipitates the alkaloid; but if given with an 
excess of acid, and a little water, the bitter taste soon disappears, 
leaving a sweetish one behind. The bitter taste produces in- 
creased flow of saliva by reflexly influencing the centre in the 
medulla. When quinine is injected into the duct of the sub- 
maxillary gland it prevents the secretion of watery saliva by 
paralysing the ends of the chorda tympani, or by acting directly 
on the secretory cells themselves (p. 8354). The secretion of the 
thick ropy saliva is. not prevented, for the sympathetic is not 
paralysed except by large doses (p. 355). The vaso-dilator 
nerve fibres are not paralysed, for if they be stimulated the 
blood-vessels dilate, the lymph-spaces become full and the gland 
cedematous, but no secretion takes place. 

When taken into the stomach small doses increase the 
appetite, especially in atonic dyspepsia, but if the stomach is 
irritable quinine in large doses causes loss of appetite and may 
produce nausea and vomiting (p. 362 et seq.). When it causes 
vomiting, the addition of hydrobromic acid will often enable it 
to be borne. If the stomach be congested the flow of mucous 
secretion will be increased by quinine. 

The action of quinine on the secretions and peristalsis of the 
intestines is unknown, as also is its action om the secretion of 
bile, though it is certain that 1t does not increase it. 

When absorbed into the blood, quinine causes contraction of 
the spleen, and in large doses lessens the contractile power and 
amosboid movements of the white blood-corpuscles. It thus checks 
the diapedesis of the white blood-corpuscles (p. 62). 

The size of the red corpuscles is increased (p. 68), but their 
power of giving up oxygen seems to be diminished, as is shown 
by the guaiacum test (p. 69). 

On the Circulation.—Small and moderate doses increase 
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the strength of the circulation, but how they act has not been 
ascertained. 

Large doses diminish the blood-pressure, chiefly by weaken- 
ing the heart, but partly by paralysing the vaso-motor centre, 
thus causing dilatation of the vessels. This paralysis occurs 
from very large doses. It is evidenced by the fact that irritation 
of a sensory nerve or asphyxia no longer produces contraction of 
the vessels and rise of blood-pressure. 

The heart's action is weakened by quinine, from its action 
on the motor ganglia, and probably also on the muscular fibres 
of the heart itself. 

The vagus nerve is little affected by moderate doses, but is 
finally paralysed by very large doses. In poisoning by quinine 
death generally occurs from failure of the respiration, and only 
occurs through cardiac paralysis if the drug be injected directly 
into the circulation in large doses ; the animal then dies in con- 
vulsions consequent on stimulation of the nerve-centres by the 
venous condition of blood thus produced. 

On the Respiration.—Small doses have no effect on it. 
Moderate doses quicken the respiratory movements, but large 
doses first slow, and then stop them, by paralysing the respira- 
tory centre. The amount of oxygen taken in and of carbon 
dioxide exhaled is diminished. This is due to the action of the 
drug on tissue-change and on the red blood-corpuscles (p. 72). 

On Tissue-change.— Moderate doses diminish tissue-change 
(p. 415) and lessen the relative amount of nitrogen and sulphates 
in the urine, but increase the total quantity. In fever, especially 
when due to septic poisoning, the temperature of a patient is 
lowered by quinine. It is also lowered in an animal even after 
section of the cord and wrapping up in cotton-wool, showing that 
the fall is due to the lessened tissue-change and oxidation in the 
body. When given in fever quinine increases the amount of 
nitrogen in the urine. 

On the Nervous System.—In man small doses give tone 
to the system generally. 

Large doses cause symptoms to which the term cinchonism 
(or quinism) has been applied; these consist in a feeling of 
tightness across the forehead, ringing in the ears, deafness, 
diminution of the power of sight and of accuracy of feeling 
(p. 229). These symptoms may generally be relieved by giving 80 
minims of solution of hydrobromic acid with each dose. Ergot 
also tends to prevent or remove them. 

By still larger doses the powers of hearing and sight arc 
more affected, complete deafness being sometimes produced. 
Giddiness, headache, staggering gait, and muscular weakness 
succecd, and the circulation becomes feeble. 

With very large doses delirium occurs and occasionally 
death, sometimes in convulsions. 
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Small doses stimulate, large doses depress, the functions of 
the brain, lessening the powers of thought, but may stimulate 
the motor centres so as to cause epileptic tits (p. 190), and 1 have 
seen one case in which an epileptic fit appeared to be brought on 
by large doses of quinine. 

Spinal Cord.—Reflex action is diminished, especially in the 
frog. Immediately after the injection of quinine into the lymph- 
sac of a frog a great depression of reflex action occurs. This 
was attributed by Chaperon to stimulation of Setschenow’s 
centres by the quinine. It is probably, however, only reflex 
depression, due to the local irritation of the injection. Ata later 
stage of poisoning considerable depression of the reflex action is 
also observed, which has been attributed to gradual paralysis of 
the cord from feebleness of the heart and consequent failure of 
the circulation. Sensory and motor nerves are only affected 
by the drug when locally applied. The muscles retain their 
irritability till near death, but their capacity for work as well as 
their irritability is diminished. The muscular curve is somewhat 
prolonged (p. 128). During its excretion quinine stimulates 
the genito-urinary tract, and occasionally produces irritability of 
the bladder and urethra. Itis said to produce contraction of the 
gravid uterus, and is therefore to be given with care in pregnancy. 

Usrs.—From its power of destroying germs and preventing 
putrefaction, quinine is used as a local antiseptic. As a lotion 
it is useful in conjunctivitis, and in the diphtheritic form of this 
disease quinine destroys the power of the secretion to cause 
inflammation when inoculated into another eye. 

Hay fever, which probably is caused by the presence of the 
pollen of grasses, is often relieved by washing the nose with a 
saturated aqueous solution of sulphate of quinine (about } grain 
to 1 fl. oz.), (p. 478). Sometimes it is quite useless. 

Sore-throat is often relieved by a gargle of quinine (cf. p. 816). 

Whooping-cough is often relieved by quinine, which may be 
inhaled in the form of spray of the strength of 2 grains to the 
ounce in Richardson’s ball spray or 4 grains to the ounce in 
Siegel’s apparatus. 

After the evacuation of an empyema or pleural effusion, a 
solution of quinine may be injected as an antiseptic into the 
pleural cavity. It is a useful injection (2 gr. to the ounce) in 
chronic cystitis and otorrhcea. 

As a tonic it is useful in general debility; it increases the 
appetite and muscular strength ; it may be advantageously com- 
bined with iron. 

As an antiperiodic it is used in ague, malarial fever, and all 
malarial remittent affections, with great efficiency, being almost 
a specific. It should be given in doses of 8 or 4 grains, three 
times a day, or in a single dose of 10 grains just before a fit comes 
-on; it will often cut short a fit of moderate intensity. An emetic 
Sp2 
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or cholagogue purgative should be given before it (p. 405). In 
malarial cachexia without distinct fits, it is much less serviceable. 

In neuralgia of the intestine, when due to malaria, 5 grains 
should be administered in one dose, followed by 5 more in a quarter 
of an hour if no relief is obtained. It will also cure other forms 
of neuralgia not apparently due to malaria, and even when not 
of a periodic character. It is especially useful in supra-orbital 
neuralgia. 

Intermittent headache is often greatly relieved by 5 grains 
of quinine, especially if calomel, grey powder, or podophyllin be 
also given along with it to act on the liver (cf. pp. 875, 406). 

As an antipyretic large doses (5-20 gr.) lessen the tempera- 
ture in typhus, enteric, and other fevers. It is better to give a 
single large dose once a day, or two doses of 5 grains given 
within an hour, between five and six in the evening. 

In symptomatic fevers quinine has been used to reduce the 
temperature, as in pneumonia. 

In rheumatism and exanthemata it is not much used. 

In the treatment of worms quinine is useful to prevent the 
accumulation of mucus which forms a nidus for the worm. 

As a prophylactic agent against ague and all intermittent 
affections quinine is invaluable. 

Warburg's tincture, containing quinine and a number of 
aromatics, is very useful in cases of ague in doses of one to four 
drachms, and of collapse from various causes in doses of half an 
ounce. 

The other alkaloids of cinchona seem to have very much the 
same action as quinine. 

Sometimes people who work with cinchona barks are attacked 
with great irritation of the skin; this is probably due to the 
mechanical action of minute spicules of the bark. 

Scs-Orver II.—IXORE. 


(COF FE.) 


Ipecacuanha. Ipecacuanna, B.P.; Ipecac, U.S.P.—The dried 
root of Cephaelis Ipecacuanha. Brazil. 


qx, S> Maggi 


Fic. 203,—I pecacuanha, two-thirds the natural aize, 


CHARACTERS.—In pieces about the size of a small quill, contorted and 
irregularly annulated. Colour brown, of various shades. It consists of two 
parts, the cortical or active portion, which is brittle, and a slender, tough, 
white, woody centre. . This hard centre and the annulated appearance of the 
aps Bie gs root the appearance of a number of brown beads strung on 
@ white ‘nread. 


Composirion.—The woody centre is inert. The cortical part 
contains an alkaloid, emetine, and an acid, ipecacuanhic acid, 
which is a glucoside allied to tannic acid. 
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Dosr.—Of the powdered root, as emetic, 15-80 gr.; in dysen- 
tery, 20-80 gr. in a bolus. 


PREPARATIONS, 
B.P. DOBE, 
Pilula Conii Composita (vide p. 522) ..........2..ccceceeceeenes 5-10 gr. 
Pilula Ipecacnanhee cum Scillé (vide p. 522)...........5-10 gr. 
Pulvis Ipecacuanhes Compositus ...............0ccccce0e: 5-14 gr. 
Trochisci Ipecacuanhes (}-gr. in each)..................0- 1-3 
Trochisci Morphine: et Ipecacuanhe (2.-gr. mor- 
PING; we-Bl. IPSCAC.\vs snaccsa eeccsava res vesesslescehob seeiacete 1-6 
Vinum Ipecacuanhee (as an emetic) ..............c0c800s os 3-6 fi. dr. 
" ss (a8 an expectorant).....cccccscscerees 5-40 min. 
U.8.P 
Extractum Ipecacuanhe Fluidum (as expectorant)...........5 min. 

‘i = ve (as emetic)..................29 Min. 
Pulvis Ipecacuanhs et Opi ................ cecseseseresseesseeeeee 5-15 gr. 
Trochisci Ipecacuanhs (ter. IT BBCD ) ice cad ta sasinesucaasdguviens, 1-4 
Trochisci Morphing et Ipecacuanh» (3,-gr. of morphine, 

_ Ty-BT. Ipecac.) .........00 tesecencetssseescceerscsenseseeason one 
Tinctura Ipecacuanhm et Opi ..........:crcsessereveeeeceeereenses 4-15 min. 
Syrupus Ipecacuanhe (as expectorant).........ccescccsessrsreces 2-30 min. 
i ‘i (AS CMGUO) srissesccivawnccyeerccsageiwsess 4-1 fl. oz. 
Vinum 9 (a8 expectorant).......ccccsseccesseeresees 3-5 min. 
. i (to relieve Vomiting)... .......0066 coos half a drop 


Pulvis Ipecacuanhee Compositus. Compounn Powper or Ipxrcacvanna, 
B.P. Pulvis Ipecacuanh® et Opii. Powper or Iprcac anp Orrcm, U.S.P. (Dover’s 
Powper).—Ipecacuanha, 1; opium, 1; sulphate of potassium, 8, B.P. Ipecac, 10; 
powdered opium, 10; sugar of milk, 80, U.S.P. 


PrystotoeicaL Action.—In frogs small doses of emetine cause 
irregularity of the heart, with final stoppage in diastole and loss 
of irritability of the cardiac muscle. Larger doses paralyse the 
central nervous system and diminish the contractile power of the 
muscles (p. 128). 

Locally applied to the skin or mucous membranes, it acts as 
an irritant and may produce a pustular eruption. In some per- 
sons it has a peculiarly irritating action on the respiratory tract, 
so that almost infinitesimal quantities of the powder cause 
running at the nose, and sometimes asthma. When taken 
internally, it is an irritant to the mucous membrane of the 
stomach, and acts asa prompt emetic. This is partly due to 
the local action of the drug on the ends of the vagus in the 
stomach, and, when absorbed into the blood, to its action on the 
vomiting centre in the medulla. 

Emetine produces in dogs, both when injected under the skin 
and when administered internally, diarrhea, which is sometimes 
bloody. The intestinal mucous membrane is swollen, red, and 
ecchymosed as in poisoning by arsenic, antimony, platinum, iron, 
or sepsine. 

When injected either subcutaneously or into the veins it pro- 
duces death by cardiac paralysis. It paralyses the vessels first, 
and then the heart, so that the blood-pressure sinks nearly to 
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zero while each cardiac pulsation is still powerful and produces 
a considerable wave in the blood-pressure tracing. 

The lungs are often congested, cedematous, or in a state of 
red hepatisation, especially in rabbits. 

In medicinal doses it increases the secretion from mucous 
membranes often very markedly, and is hence used to increase 
the expectoration and render it more fluid in bronchitis (p. 255). 
It is shghtly diaphoretic, independently of the effect produced by 
its nauseating qualities. 

Uses.—Ipecacuanha is used as an emetic in cases of poison- 
ing and in overloaded conditions of the stomach; to clear out 
the trachea and larynx in croup and diphtheria (1 teaspoonful 
of vinum ipecacuanhe every }-hour, in a child, till vomiting 
occurs) ; to empty the bronchial tubes in chronic bronchitis when 
choked up with mucus. 

In jaundice depending on catarrhal conditions of the bile- 
ducts, it is useful to lessen the viscidity of the mucus; also in 
jaundice depending on the presence of a small calculus. 

As a diaphoretic it is given in suddenly suppressed menstru- 
ation, and in rheumatism, muscular or acute, in the form of 
Dover’s Powder; also in catarrhs. In small doses it is often 
useful in vomiting from various causes, e.g. vomiting of pregnancy. 

Asan expectorant (p. 255) it is very useful when the bronchial 
secretion is scanty, tough, and difficult to expectorate. Ringer 
strongly recommends the spray of ipecacuanha wine in winter 
cough and bronchial asthma. 

Ipecacuanha is very useful as an anti-dysenteric, especially 
in the acute dysentery of the tropics; large doses (30 gr.) must 
be given on an empty stomach, preceded by a dose of laudanum 
half an hour before, to still the stomach and prevent vomiting. 
No water must be taken with it, and the patient must lie down 
with his head low. 

PrecauTions.—Large doses must not be given to pregnant 
women, or to old people with atheromatous arteries. The wine 
is apt to lose its power by keeping, and hence it is best to pre- 
serve it in small sealed bottles. 


Caffea. Corree. Not officinal.—The seed of Coffea arabica. 

Composition.—Unroasted coffee contains caffeine and a kind 
of tannin called caffeotannic acid. During roasting a part of 
the caffeine is volatilised and an empyreumatic substance called 
caffeon is developed. 

Action.—The action of coffee 1s somewhat like that of caffeine 
(p. 871), but differs from it in some respects, inasmuch as the 
caffeon increases the peristaltic movements of the intestine, and 
causes, indeed, tetanic contraction of it, while caffeine does not 
alter peristaltic movements. Caffeon quickens the pulse, dilates 
the vessels and lowers the blood-pressure, and produces a sensa- 
tion of warmth on the surface. In some persons coffee produces 
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a feeling of weight in the abdomen and a tendency to hzemor- 
rhoids. As tea has not this action, or has it only to a compara- 
tively slight extent, it is probably due to the combined action of 
the caffeine and caffeon. 

Usr.—Coffee is used chiefly as a remedy in headache and as 
a Stimulant in cases of opium-poisoning. 


B.P. Catechu. Catecnu. Synonym: CatecHu Patuipum.— 
An extract of the leaves and young shoots of Uncaria Gambier, 
Eastern Archipelago. 

CHARACTERS.—In cubes about an inch square, or masses formed of co- 
herent cubes, externally brown, internally ochrey-yellow or pale brick-red, 
breaking easily with a dull earthy fracture. Taste bitter, very astringent 
and mucilaginous, succeeded by slight sweetness. 

The catechu of the U.S.P.is an extract prepared from the wood of Acacva 
Catechu, Leguminose (p. 910). 

Composition.—Contains catechu-tannic acid and catechuic 
acid or catechin, which is related to catechu-tannic acid in the 
same way as gallic to tannic acid. There is also a yellow 
colouring matter, quercitin. 

ADULTERATION.—Starch. 

Trest.—The decoction when cool is not rendered blue by iodine. 

PREPARATIONS. 
B.P. DOSE. 


Enfusum Catechu (catechu, 160 gr.; cinnamon, 30 gr. ; water, }-pint)..1-1} fi. oz. 
Pulvis Catechu Compositus (pale catechu, 4 0z.; kinoand rhatany, 


of each 2 oz.; cinnamon and nutmey, of each 1 02.) ......cccceseeeeees 20-40 gr. 
Tincture CateCh eG oie sicsiss csisieisn: eesignciwy Lvenceasdsiacesdveredeevaeseiene 1-2 fi. dr. 
Trochisci Catechu (1 gr. in cach)..........cceesecessessecseenseeseoessennes 1-3 or more. 


Uses.—Catechu is employed as a local remedy in relaxed sore- 
throat. It may sometimes be chewed with advantage before 
taking food by persons suffering from pyrosis. Its use in such 
cases is probably to diminish the coating of mucus on the gastric 
mucous membrane. It is also employed in diarrhea as an 
astringent (vide also p. 914). 


VALERIANACE. 


B.P. Valerianez Rhizoma. Vaterian Ruizome.—The dried 
rhizome and rootlets of Valeriana officinalis. Collected in autumn 
from plants growing wild or cultivated in Britain. 





Fig. 204.—Valerian, half the natural size, 


U.S.P. Valeriana. Vavertan.—The rhizome and rootlets 
of Valeriana officinalis. 
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Craracters.—A short, yellowish-white rhizome, with numerous fibrous 
roots about two or three aap long; of a bitter taste and penetrating odour, 
agreeable in the recent root, becoming fetid by keeping; yielding volatile oil 
and valerianic acid when distilled with water. 


Courosition.—Contains a volatile oil and valerianic acid. 


PREPARATIONS. 
B.P. DOSE. 
Tnfasum Valerianee (2 dr. in 4 pint)............cesseeeeseoseeens 1-2 fi. oz. 
Tinctura " (24 oz. in 1 pint spirit) .........cecsseseenes 1-2 fl. dr. 
s ” Ammontata (2) oz. in 1 pint aromatic 
spirit of ammonia).........c0-scecessecees 4-1} fl. dr. 
U.8.P. 
Abstractum Valerian®............ ccsscssesecesccesccescceceseseuecesssaces 15-46 gr. 
Extractum <5 PIG G O) se checectiesceoats vases vavoneneeueceoweus 15-80 min. 
Tincture _ BO per CONE.) cccwdiapsewsecsivsessancerteas eaves 1-2 fi. dr. 
a - moniata (20, in aromatic spirit of am- 
MOnia Up to 100) 0 iissicrsvacassidiesavacnns 1-2 fi. dr. 
Oleumi: Valerian saciiiciiacsicdciss-dananeet pingaenscsternaa tances sets One or more drops 
Quinine: Valerian a si sssesvsices sa! Suicthauacetaaeniesendaneen Rienewee seins’ 1-2 gr. 


U.S.P. Oleum Valerianz. Om or Vauerian.—aA volatile 
oil distilled from Valerian. 

CHARACTERS.—A greenish or yellowish, thin liquid, becoming darker and 
thicker by age and exposure to air, having the characteristic odour of valerian, 
an aromatic, somewhat camphoraceous taste, and a slightly acid reaction ; 
sp. gr. about 0°950. It is readily soluble in alcohol. 

Action and Uses.—The activity of valerian is chiefly due 
to the volatile oil it contains, and not to the valerianic acid. 
The oil in large doses paralyses both the brain and spinal cord, 
and lessens the convulsions due to strychnine-poisoning, lowers 
the blood-pressure and slows the pulse. Itis employed as an 
antispasmodic and stimulant in cases of hysteria, and is most 
useful in those occurring in delicate and young women. 

Valerianate of zinc has been supposed to combine the nervine 
tonic action of zinc with the antispasmodic effect of valerian, but 
it is much better to use valerian itself or its oil along with a salt 
of zinc, as the acid has no important physiological action. It is 
used in chorea, especially when occurring in hysterical persons, 
and should not be discontinued until symptoms of nausea begin 
to make their appearance. It is also employed in epilepsy and 
neuralgia. 

Valerianate of iron and valerianate of ammonium have also 
been used in medicine, and may be given in the same doses as 
the corresponding salt of zinc. For the action of valerianate of 
quinine, vide p. 948. 


COMPOSIT. 


Pyrethri Radix, B.P.; Pyrethrum, U.S.P. Pevirory 
Root, B.P.; Pyrernrum, U.S8.P.—The dried root of Anacyclus 
Pyrethrum. The Levant. 
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CHARACTERS.—In pieces about the length and thickness of the little finger, 
covered with a thick brown bark studded with black shining points. It 
breaks with a resinous fracture, and presents internally a radiated structure. 
When chewed it excites a prickling sensation in the lips and tongue, and a 
glowing heat. 

Composition.—A resin, the properties of which are not yet 
fully known ; also a volatile oil and sugar. 


PREPARATION. 
B.P. and U.8.P. DOSE. 


Action anp Uses.—Pellitory is a local irritant, increasing 
the flow of saliva when taken into the mouth. It is used as a 
masticatory in dryness of the mouth, relaxed conditions of the 
throat, aphonia, and paralysis of the tongue or throat. It is also 
employed as a masticatory in headache and neuralgia of the 
head or face. The tincture diluted with water may be used as a 
gargle in similar conditions. The tincture may be applied on 
cotton wool to carious teeth to lessen the pain, but that of the 
pharmacopeeia is hardly strong enough. It has been given inter- 
nally with success in globus hystericus in doses of 10 to 20 drops 
four times a day. 


U.S.P. Absinthium. Woruwoop.— The leaves and tops of 
Artemisia Absinthium. 

CHARACTERS.—Leaves about two inches (5 centimetres) long, hoary, silky- 
pubescent, petiolate, roundish-triangular in outline, pinnately two or three- 
cleft, with the segments lanceolate, the terminal one spatulate, bracts three- 
cleft or entire ; heads numerous, subglobose, with numerous small pale yellow 


florets, all tubular and without pappus; odour aromatic; taste persistently 
bitter. 


PREPARATION. 
Vinum Aromaticum. 


Dosz.—Of the powder 20-40 gr. It may be given with 
advantage as infusion (102. to 2 fl. oz.), of which 1-2 fl. oz. may 
be given. It strikes blue with iron salts. 

Action.—It contains a volatile oil and a bitter principle, 
absinthin. To the bitter principle it owes its action in stimulat- 
ing the digestive organs. The volatile oil 1s a narcotic poison. 
In dogs and rabbits it causes trembling, stupor, epileptiform 
convulsions with involuntary evacuations, and stertorous breath- 
ing, which may or may not end in death. Similar symptoms 
may be produced in man. 

Use.—It is a bitter stomachic tonic, and is used for atonic 
dyspepsia. It is said to be anthelmintic. 


U.S.P. Tanacetum. Tansy.—The leaves and tops of Tana- 
cetum vulgare. 
CuanacTers.—Leaves about six inches (15 centimetres) long; bipinna- 
tifid, the segments oblong, obtuse, serrate or incised, smooth, dark green, and 
glandular; flower-heads corymbose, with an imbricated involucre, ® convex, 
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naked receptacle, and numerous yellow, tubular florets; odour strongly 
aromatic; taste pungent and bitter. 


Composirion.—Tansy contains a powerful and irritating vola- 
tile oil. 

Usrs.—It is seldom used in regular practice. Fatal cases of 
poisoning from this drug have been reported, the symptoms being 
epileptiform convulsions and coma, feeble pulse and death. Its 
action thus resembles that of absinthe. It has been used as a 
diuretic and stimulant in rheumatism, ague, and hysteria, as an 
emmenagogue in amenorrhea, and sometimes as an anthel- 
mintic. It is generally given as an infusion. 


Santonica, B. and U.S.P.  Sanronica.—The dried un- 
expanded flower-heads of Artemisia maritima, var. Stechmanniana. 
Imported from Russia. 

CHARACTERS.— Flower-heads resembling seeds in appearance, fusiform, 
blunt at each end, pale greenish-brown, smootb; odour strong, taste bitter, 
camphoraceous. Flower-heads not round or hairy. 


Couposirion.—Santonin about 2 per cent., also essential oil 
and fatty acids. 
PREPARATION. 
B.P. and U.S8.P. DOBE. 


B. and U.S.P. Santoninum. Sanronin. C,,H,,0O, or 
C,;H,,0,;-—A crystalline neutral principle prepared from San- 
tonica. 


CuaracTers.—Colourless, flat, rhombic prisms, feebly bitter, fusible and 
subliming at a moderate heat. 

SotusBmity.—Scarcely soluble in cold water, sparingly in boiling water, 
but abundantly in chloroform and in boiling rectified spirit; not dissolved by 
diluted mineral acids. 

ReEactTions.—Sunlight renders it yellow; added to warm alcoholic potash 
it yields a violet-red colour. 

PREPARATION.—The santonica is boiled with milk of lime, strained and 
partially evaporated. Hydrochloric acid is added to the hot solution, which 
1s set aside to allow the santonin to subside and to separate from oily matter, 
which is removed by skimming. The precipitate is washed with water and 
ammonia and purified by boiling in spirit with a little animal charcoal, which 
is separated by filtering. On the liquid cooling, crystals of santonin arc 
deposited. It 1s to be protected from light. 


Dosg.—1-8 gr. for a child; 2-6 gr. or more for an adult. 


Trochisci Santonini (one grain in each).........000000+.4—6 lozenges. 


U.8.P. 
Sodii Santoninas (p. 629) PORsOStGeeceseisvresgesteaeee shbavedeetessgcOoLU gr. 
Trochisci Sodii Santoninatia . ...........csccscssvesscccce +o.-1-8 troches. 


PuysioLocicaL Action.—Large doses of santonin given to a 
frog cause paralysis of the cerebrum with abolition of volun- 
tary movement, followed by stimulation of the medulla causing 
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convulsions, which cease on section of the cord. In man, large 
doses cause headache, giddiness, vomiting, and sometimes death 
by convulsions, with a tendency to paralysis of the respiration 
between the convulsions ; hence in a case of poisoning treat with 
chloroform to lessen the ‘convulsions, and keep up artificial re- 
spiration. 

It produces a peculiar disturbance of vision, so that at first 
everything appears of bluish and afterwards yellowish or greenish- 
yellow. The blue appearance lasts only a short time, the yellow 
vision lasts much longer. This condition is usually regarded as 
due to stimulation, and subsequent paralysis, of those fibres of 
the retina by which blue light 1s perceived. It is eliminated as a 
sodium salt in the urine and colours it bright yellow; if the urine 
is rendered alkaline it becomes blood red; these colours are pro- 
bably due to some product of the oxidation of santonin. The 
quantity of urine is increased and the patient has a constant 
desire to micturate; in children it may give rise to incontinence 
of urine. 

Uses.—It is used almost entirely as a vermicide for round- 
worms in doses of 2-5 gr. every other night, followed by a purga- 
tive. It should be given three or four times. It is useless 
against tape-worms. Ithas been frequently used as an injection 
against thread-worms (2-5 gr. in 1 oz. of castor oil). 

The best method of administration probably is to give it in 
castor oil, although not unfrequently it is given in powder for 
two or three nights running, the last powder being followed by a 
dose of castor oil next morning. It is best given at bedtime, as 
the effect on the sight passes off to a great extent during the night. 


Anthemidis Flores, B.P.; Anthemis, U.S.P. CHamomILE 
Frowers, B.P.; Antuemis, U.S.P.—The dried single and double 
flower-heads of the common chamomile, Anthemis nobilis, col- 
lected from cultivated plants. 


CHARACTERS. —Subglobular heads, about three-quarters of an inch (2 centi- 
metres) broad. The single variety consists of both yellow tubular and white 
strap-shaped florets ; the double of white strap-shaped florets only; all aris- 
ing from a conical scaly receptacle ; both varieties, but especially the single, 
are bitter and very aromatic. 


Composition.—Essential oil, removed by distillation, also a 
bitter acid in small quantity. 


PREPARATIONS. 

B.P. DOSE. U.8.P. 
@ztractum Anthemidis... ............... 2-10 gr. None. 
tnfusum ei. wc Seeee eects 1-4 fl. oz. 

Oleum Mi 00 NeeRdedndaddaenwes 1-4 min. 


B.P. Infusum Anthemidis. Inrousion or Caamosmte.—Chamomile flowers, 
¢ oz.; boiling water, 10 fl. oz.; infuse for quarter of an hour and strain. 


B.P. Oleum Anthemidis. Om or CHamomm:e.—The oil. 
distilled in Britain from chamomile flowers. 
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CuanactTers.—Pale-blue or greenish-blue, but gradually becoming yellow; 
with the peculiar odour and aromatic taste of the flowers. 


PREPARATION. 
B.P. DOSE. 
Mxtractum Anthemidis ...... .........ccesceccesecsesceeres 2-10 gr. 

Usrs.—Like other ethereal oils, it has an action on bacteria 
(p. 108) and on the vaso-motor centre (p. 319). It is an aro- 
matic tonic, stomachic, and carminative. It is used in atonic 
dyspepsia, accompanied by flatulence; also in summer diarrhea 
in children and in sick headache. 


U.S.P. Matricaria. German CHamomme.—The flower-heads 
of Matricaria Chamomilla. 


CHaractTers.—About three-fourths of an inch (18 millimetres) broad, 
composed of a flattish, imbricate involucre, a conical, hollow, naked recep- 
tacle, about fifteen white, ligulate, reflexed ray-flowers, and numerous yellow, 
tubular, perfect flowers without pappus. 

Action anp UsEs.—Strongly aromatic, bitter, carminative, 
and anthelmintic. It is generally used as an infusion or decoction 


like chamomile. 


U.S.P. Eupatorium. Evpatorruu. THorovucHwort.—The 
leaves and flowering tops of Eupatorium perfoliatum. 

CHARACTERS.—Leaves opposite, united at base, lanceolate, from four to 
six inches (10 to 15 centimetres) long, tapering, crenately serrate, rugosely 
veined, rough above, downy and resinous, dotted beneath; flower-heads 
£O bed, numerous, with an oblong involucre of lance-linear scales, and 
with from ten to fifteen white florets, having a bristly pappus in a single 
row ; odour weak and aromatic; taste astringent and bitter. 

ComPosition.—It contains a volatile oil and a bitter glucoside, 
eupatorin. 

PREPARATION. 
DOSE. 


Extractum Eupatorii Fluidum.................ccccceese8 « 15-80 min 

Usr.—lIt is used as a tonic and diaphoretic. In large doses 
it causes catharsis and emesis. As a tonic it is employed in 
dyspepsia and general debility. As a diaphoretic it is used to 
prevent any bad consequences from exposure to cold, and to cut 
short an attack of catarrh or muscular rheumatism at its com- 
mencement. It may then be given as infusion or as fluid extract 
mixed with hot water. When given in large doses as an emetic 
and cathartic, it is useful in causing the expulsion of tape-worm. 


Taraxaci Radix, B.P.; Taraxacum, U.S.P. Danpexion 
Root, Taraxacum.—The fresh and dried roots of Taraxacum 
officinale (T. Dens-leonis). 

CuaracTers. — Tap-shaped roots, smooth and dark-brown externally, 
white within, easily broken, and giving out an inodorous, bitter, milky juice, 
which becomes pale-brown by exposure. 

Compostrion.—They contain a bitter principle—taraxacin— 
sugar, inulin, and a considerable quantity of potassium and 
calcium salts. " 
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Impvrity.—Common hawkbit fraudulently mixed. 
Tzsts.—Not wrinkled or pale-coloured externally ; juice not watery; any 
adherent leaves runicate and quite smooth. 


PREPARATIONS. 
B.P. DOSE. 
Decoctum Taraxaci (dried root, 1 0z.; water, 1 pint)...2-4 fl. oz. 
Zxtractum "” EYORN) caus snsansestuscepasevecta eis shes 5-80 gr 
Succus ” EVOBIS) shes: -acstcuswcawtviaenseteeseaneons 1-2 fl. Se or more. 
U.S.P. 
Pxtraoturd TArax a Ohicsecisss ssaveewackscetecaagnincawieconvcoisexseies 30-60 iy 
% ga AMIGO 2 cts acistapeciseuetssendeee es 4-2 fi. dr 


Action anp Uses.—It is supposed to have a stimulant action 
on the liver, increasing its secretion, and is used in biliary dis- 
orders and dyspepsia. It has also a diuretic action. 


B.P. Lactuca. Lerruce.—The flowering herb of Lactuca 
ViTOB(L. 
ComposiTion.—It contains lactucarium. 


PREPARATION. 
B.P. DOSE. U.8.P. 
Mxtractum TLactuce.............ccsccesssee sees 5-380 gr. None. 


U.S.P. Lactucarium. Lacrucartum.—The concrete milk- 
juice of Lactuca virosa. 


Cuaracters.—In sections of plano-convex, circular cakes, or in irregular, 
angular pieces, externally grey brown or dull reddish-brown, internally 
whitish or yellowish, of a waxy lustre; odour heavy, somewhat narcotic ; 
taste bitter. It is partly soluble in alcohol and ether, and when triturated 
with water it yields a turbid mixture. 


ComposiTion.—Its chief ingredient is a bitter substance— 
lactucin. 


PREPARATIONS. 
DOSE. 
Extractum Lactucarii Fluidum ................cccseececeees 3-60 min. 
Syrups LiCtaca ri eisivceweciecice sodve. wena vores sacausesacones 2 fi. dr. 


Dosr.—Of lactucarium, 5-80 gr. 

AcTION AND Usr.—Lettuce has a somewhat soporific action, 
and the extract has been used for sleeplessness. Lactucarium is 
used instead of opium to allay cough, quiet nervousness, and 
induce sleep in cases where, from idiosyncrasy, opium is not 
borne. 


Arnicz Rhizoma, B.P.; Arnice Radix, U.S.P. Arnica 
Raizomz, B.P.; (Root, U.S.P.)—The dried rhizome and rootlets 
of Arnica montana. Middle and Southern Europe and North- 
west of the United States. 

CHARACTERS. —Rhizome, c 3 hacia contorted, rough from the scars of 


the coriaceous leaves, of which some usually remain attached, and furnished 
with numerous long, slender fibres ; has a peppery taste and peculiar odour. 
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Composrtion.—Arnicin, a substance having some of the pro- 
perties of a glucoside. Arnica also contains about one per cent. 
of an essential oil, with a considerable quantity of inulin. 





Fre. 205.— Arnica, half the natural size, 


ADULTERATION.—Sometimes adulterated with other and similar roots. 
These may be distinguished on close inspection. 


PREPARATIONS. 

B.P. DOSE. 
Tinctura Arnicee (1 oz. to 1 pint) ........... 30 min. to 1 fi. dr. 

U.S.P. 
Extractum Arnice Radicis . .. ........... 0 secseeeeeee ee 5-10 gr. 

53 a »  Fluidum. .... . 10-30 min. 

Tinctura es ag Seaside Men et nied ta aes 2-5 fi. dr. 
Emplastrum Arnic®............6 6 cesseeeees Kate Sheetal 


U.S.P. Arnicz Flores. Arnica FLowers.—The flower-heads 


of Arnica montana. 


CuaracTersS.—About one and one-fifth inch (80 centimetres) broad, 
depressed-roundish, consisting of a scaly involucre in two rows, and a small, 
flat, hairy receptacle, bearing about sixteen yellow. strap-shaped ray-floreta ; 
and numerous yellow, five-toothed, tubular disk-florets having slender, 
spindle-shaped achenes. crowned by a hairy pappus. It has a feeble, arumnatio 
odour, and a bitter, acrid taste. 


PREPARATION. 
U.8.P. DOSE. 
Tinctura Arnica Florum  .............scceccecseeescescevens }-2 fl. dr. 


Action.—Arnica, externally, has a stimulant effect on the 
skin, and if evaporation be prevented it will produce redness 
and sometimes an erysipclatous inflammation, spreading some 
distance. 

Internally it gives rise to a feeling of warmth in the mouth, 
stomach, and intestines, also increasing their peristaltic move- 
ments. In large doses it produces partial insensibility, convul- 
sions, and sometimes syncope. 

_ _ Uses.—It is very generally used in bruises and sprains, but 
it has been shown by Dr. Garrod to be no more serviceable than 
spirit of the same strength, and it has the disadvantage of some- 
times producing erysipelatous infammation. It has been used 
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internally in dysentery, chronic bronchitis, rheumatism, nervous 
diseases, and malarious conditions. Its value is doubtful. 


U.S.P. Calendula. Catenpuna. Maricourp.—The fresh, 
flowering herb of Calendula officinalis. 

CHARACTERS.—Stem somewhat angular, rough; leaves alternate, thickish, 
hairy, spatulate or oblanceolate, slightly toothed, the upper ones sessile ; 
flower-heads nearly two inches (5 centimetres) broad, the yellow strap-shaped 
ray-florets in one or several rows, fertile, the achenes incurved and muricate ; 
odour slightly narcotic; taste bitter and saline. 

Composition.—It contains a bitter principle and calendulin. 
Its physiological action is not well understood. 


PREPARATION. 
Tinctura Calendule (used externally), 


Usrs.—It is used as an application to sprains and bruises, in 
somewhat the same way as arnica. 


U.S.P. Grindelia. GnrinpeLi1a.—The leaves and flowering 
tops of Grindelia robusta. 


CHARACTERS.—Leaves about two inches (5 centimetres) or less long, 
varying from broadly spatulate or oblong to lanceolate, sessile or clasping, 
obtuse, more or less sharply serrate, pale green, smooth, finely dotted, brittle ; 
heads many-flowered; the involucre hemispherical, about half an inch (12 
millimetres) broad, composed of numerous, imbricated, squarrosely-tipped 
scales; ray-florets yellow ligulate, pistillate; disk-florets yellow, tubular, 
perfect; pappus consisting of about three awns of the length of the disk- 
tlorets; odyur balsamic; taste pungently aromatic and bitter. 

Comrosition.—It probably owes its medicinal properties to a 
resin and volatile oil. 


PREPARATION. 
DOSE. 


Extractum Grindeliw Fluidum ..............ceeeeeees 15 min.-1 fl. dr. 


Usres.—It has been found useful in spasmodic asthma, hay 
asthma, asthmatic attacks in bronchitis and emphysema, whoop- 
ing cough, and in chronic bronchitis or bronchorrheea, especially 
in old persons. It has also been found to give relief in dyspnea 
depending on cardiac disease. The oleo-resin appears to be 
excreted by the kidneys, and is useful in catarrh of the urinary 
passages. Asa local application it has been recommended to 
relieve the eruption caused by Rhus Toxicodendron, and to relieve 
ttching and pain in vaginitis and in priapism. 

The fluid extract of another non-oflicinal species, Grindelia 
squarrosa, growing in California, has been recommended as a 
remedy for enlarged spleen, ague, and malarious conditions 
venerally, in doses of 1 fi. dr. 


U.S.P. Inula. Inunta. Execampanse.—The root of Jnula 
Tlelenium. 


CuaracTERs.—In transverse concave slices or longitudinal sections, with 
overlapping bark, externally wrinkled and brown ; flexible in damp weather ; 


7) 
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when dry, breaking with a short fracture ; internally greyish, fleshy, slightly 
radiate and dotted with numerous shining, yellowish-brown resin-cells ; odour 
peculiar, aromatic; taste bitter and pungent. 

Composirion.—It contains a substance closely allied to starch 
—inulin—a bitter neutral principle—helenin—and a little 
volatile oil. 

ADMINISTRATION.—The powder may be given in doses of 
20-60 gr. It may be given as a decoction made by boiling 4 oz. 
of the root in a pint of water. The dose of this is 1-2 fl. oz. 

Usres.—It is used chiefly as a domestic remedy in amenor- 
rhea, chronic bronchitis, and skin diseases. Helenin has been 
said to be peculiarly destructive to the tubercle bacillus. If 
this statement be substantiated, inula may be useful in phthisis. 


U.S.P. Lappa. lLaprpa. Burvocxk.—The root of Lappa 
officinalis. 

CHaracrErs.—About twelve inches (80 centimetres) or more long, and 
about one inch (25 millimetres) thick; nearly simple, fusiform, fleshy, long:- 
tudinally wrinkled, crowned with a tuft of whitish, soft, hairy leafy stalks ; 
grey-brown, internally paler; bark rather thick, the inner part and the soft 
wood radially striate, the parenchyma often with cavities lined with snow- 
white remains of tissue; odour feeble and unpleasant; taste mucilaginous, 
eweetish, and somewhat bitter. 

Uses.—It has no marked therapeutic properties, but is said 
to be alterative, diaphoretic, diuretic, and purgative. It is chiefly 
used as a domestic remedy as a decoction prepared by boiling 
2 oz. of the recent bruised root in three pints of water to two. 
One pint is taken daily. Burdock 1s employed in obstinate skin 
diseases, both internally and in the form of poultices of the 
leaves. It is given also in syphilis, scrofula, rheumatism, gout, 


and renal! disease. 


CAMPANULACE. 
(LOBELIACEZ.) 


Lobelia, B. and U.S.P. Loseztia.—The dried flowering 
herb of Lobelia inflata. North America, B.P. The leaves and 
tops of Lobelia inflata collected after a portion of the capsules 
have become inflated, U.S.P. 


CHaRracTEers. — Usually in compressed oblong rec packages, 
weighing from half a pound to a pound each, and wrap in sealed and 
labelled papers. The separate pieces are of varying lengths, yellowish-green, 
angular, and bearing sessile or stalked hairy oval irregularly toothed leaves, 
together with some flowers and fruits. Odour somewhat irritating; taste at 
first mild, but, after chewing, burning and acrid. 


Composition.—Lobelina, a yellowish liquid with alkaline 
reaction, soluble in water, spirit, and ether, and possessing the 
poisonous properties of the drug; also an acrid principle, lobel- 
acrin, yielding lobelic acid; resins and a volatile oil are obtained 
in minute quantities. 
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PREPARATIONS 

B.P. DOSE. 

Tinctura Lobeliee (2) 02. in 1 pint spirit)............ccceeceneceeees 10 min. to 3 fi. dr. 
‘i 3 zZtherea (2}0z. in 1 pint spirit of ether)..10 min. to 4 fl. dr. 
or more. 

U.8.P. 
Acetum Lobelis (in dilute acetic acid 10 per cent.)...............006. 41 fl. dr. 
Extractum Lobelise Fluidum..........cc.ccccccsccscsccsccscescescecevsocces 1-5 gr. 
Tinctura Lobeliw (20 per cent.) ............csccecesceceececcenscenserseues 4_2 fi. dr. 


PuystoLoaicaL Action.—Taken internally it causes a feeling 
of burning in the cesophagus, stomach, and intestines ; vomiting, 
headache, giddiness, and great prostration; sometimes followed 
by convulsions and coma. Hence its action is very like that of 
tobacco, only differing in the greater intensity of the local burn- 
ing sensations. It is often used to excess by the Coffinites, 
whose theory is ‘ Heat is life,’ and most cases of poisoning by it 
are due to its employment by such herbalists. It produces death 
by paralysis of the respiratory centre. Small doses first raise 
and then depress the blood-pressure ; large doses paralyse the 
vaso-motor centre and the peripheral ends of the vagi (Att- 
wood). 

Usrs.—It is chiefly used as a remedy in spasmodic asthma 
and other affections of air-passages accompanied by dyspnea 
—e.g. chronic bronchitis with a tendency to spasm of the 
bronchial muscles. Ringer states that larger doses must be 
used than those given in most text-books; he recommends 
10 min. every ten minutes while the fit is on. In a case of 
poisoning, eyacuate the stomach; give demulcents and stimu- 
lants. 


ERICACE, 


Uvz Ursi Folia, B.P. Berarserry Leaves.—The dried 
leaves of Arctostaphylos Uva-ursi. From indigenous plants. 


Uva Ursi, U.S.P. Uva Unsit. [Bearserry.|—The leaves 
of Arctostaphylos Uva-ursi. 





Fig, 206.—Uva Ursi. 


CuaracTErs.—Obovate, entire, coriaceous, shining leaves, about three- 
fourths of an inch in length, reticulated beneath; with a strong astringent 
taste, and a feeble hay-like odour when powdered. 


Composition.—Tannic and gallic acids, and a bitter neutral 
extractive— arbutin—which is soluble in warm water. 
ADULTERATION.—Red whortleberry leaves. 
Trsts.—Leaves not dotted beneath nor toothed on the margin. 
Ra 
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PREPARATIONS. 
B.P. DOBE. 
Infusum Uvee Ural (1 02. to 1 pint).......ccsesccescsessseess 1-2 fi. oz. 
U.S.P. 
Extractam Uvew Ursi Fluidum............0....sccescseeseseeses-»-30-60 min. 


Uses.—Bearberry is an astringent and diuretic. Itis chiefly 
used in catarrh of the bladder and of other parts of the genito- 
urinary passages. 

The utility of the leaves is probably due not to the tannic 
and gallic acids which they contain, but to the arbutin. This 
substance is partially excreted unchanged, and part of it is de- 
composed in the body, yielding hydroquinone (p. 809). The 
hydroquinone is excreted by the kidneys in combination with 
sulphuric acid. Hydroquinone-sulphuric acid is colourless and 
is not poisonous. It may become decomposed in the bladder, 
and the hydroquinone becoming oxidised will give a brown colour 
to the urine and impart to it antiseptic and stimulant properties, 
which are useful in catarrh of the bladder. The quantity of 
arbutin, in the infusion, is too small to be very useful, and yet 
if the infusion be made stronger it may disagree with the 
stomach. Pure arbutin is therefore to be preferred, and may be 
given in doses of 4 gr. or more, three or four times a day, either 
in powder or in solution. 


U.S.P. Chimaphila. Curapniza. [Prpsissewa.] — The 
leaves of Chimaphila umbellata. 

CHARACTERS.— About two inches (5 centimetres) long, oblanceolate, 
sharply serrate above, wedge-shaped and nearly entire toward the base; 
coriaceous, smooth, and dark green on the upper surface. It is nearly 
inodorous, and has an astringent and bitterish taste. 


Dose.—30 to 60 gr. 


OrricrnaL PREPARATION. 
U.8.P. DOSE. 
Extractam Chimaphile Fluidum .............cccccesssenecseeencees 1 fl. dr. (4 gm.) 


Couposition.—It contains tannin and several neutral prin- 
ciples found in other Ericacez. 

Action.—It is astringent and has a diuretic action. 

Usz.—It is employed in disorders of the urinary passages 
and in the treatment of rheumatic pains. 


U.S.P. Oleum Gaultheriz. Oi or GavLTHERtia.—Oil of 
wintergreen, a volatile oil distilled from Gaultheria procumbens. 


Cuanacters.—A colourless, yellow, or reddish liquid, of a peculiar, strong, 
and aromatic odour, a sweetish, warm, and aromatic taste, and a slightly 
acid reaction. 

Sotunitiry and Reactions.—It is readily soluble in alcohol. When 
heated to about 80° C. (176° F.) the oil should not yield a colourless distil. 
late, having the characteristics of chloroform or of alcohol. On mixing five 


OMAP. XXXIV.] COROLLIFLORS. 968 


drops of the oil with five drops of nitric acid, the mixture should not acquire 
& deep red colour, and should not solidify to a dark red resinous mass 
{absence of oil of sassafras). 

Composition.—Oil of wintergreen consists chiefly of salicylate 
of methyl, which forms about -%,ths of it, the remaining ;;th 
being a hydrocarbon called gaultherilene. 


PREPARATIONS. 
DOSE. 
Spiritus Gaultherie# (oil, 3; spirit, 97) ......ccccccseseees 10-20 min. 
Syrupus Sarsaparille Compositus.......ccccccososscscvsees 
Trochisci Morphing et Ipecacuanha .........ssssseee teas 


Action anp Use.—It is used on account of its agreeable smell 
and taste to flavour medicines. It is also given as an anti- 
pyretic to reduce the temperature in rheumatism, its antipyretic 
uction being somewhat the same as that of salicylate of sodium 
or salicin, 


SAPOTACE-., 


Gutta-percha, B. and U.S.P. Gurta-percoa.—The con- 
crete juice of Dichopsis Gutta (Isonandra Gutta) and of several 
other trees of the natural order Sapotacer. 

Sr ema tough, flexible pieces, of a light brown or chocolate 
colour. 


SoLusitity.—Soluble, or nearly soluble, in chloroform, yielding a more 
or less turbid solution. 


PREPARATION. 
BP. U.8.P. 
Liquor Gutta-percha. Liquor Gutta-perche. 


Usr.—Chiefly employed on account of its physical properties 
for making splints, &c. ; alsoas a temporary stopping for decayed 
teeth. Gutta-percha tissue and similar articles are used to pre- 
vent the evaporation of lotions, and to cover poultices and 
fomentations. 


STYRACAC:. 


Benzoinum, B. and U.S.P. Benzom.—A balsamic resin 
obtained from Styraxr Benzoin, and probably from one or more 
other species of Styrax. It is generally procured by making deep 
incisions in the bark of the trees, and allowing the liquid that 
exudes to concrete by exposure to the air. Siam and Sumatra. 


CuaracTers.—In lumps, consisting of agglutinated tears, or of a brownish 
mottled mass with or without white tears embedded in it; has little taste, 
but an agreeable odour; gives off, when heated, fumes of benzoic acid; is 
soluble in rectified spirit and in solution of potash. 


Composittion.—Contains about 14 per cent. of benzoic acid 
in combination with several amorphous resins. 
Doss.—10-80 gr. 
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PREPARATIONS, 

; B.P. DOSE. 
AMcidum Bon xolcuwM. ...........cccccccccecccececscsceccccveseenees 10-15 gr. 
Adoeps BemBoatus...........ccccccccscccvecses SL ousesitsaneuauneetavers 
Tinctura Benzoint Composita ...........cccccccccscseeseeees 4-1 fl. dr. 
Unguenttm Cotacel............cccccccccseccccscssnscscccseasecenes 

U.8.P. 
Adeps Benzoinatus......cc..c.sscecssececsees sedenaneseteaheluseepauees 
Tinctura Benzoini ..........00.. ccc cece ce cee eteceeeseescncas seeeeueenees —1 fi. dr. 
Tinctura Benzoini Composita............cccceessseceseveccreesteres -1 fi. dr 


Tinctura Benzoini Composita. Compounp Tincture oF Benzoin (FRian’s 
Batsax).—Benzoin, 2 oz. ; prepared storax, 14 0z.; balsam of tolu, 3 oz.; Socotrine 
aloes, 160 gr. ; rectified spirit, 1 pint, B.P. 

Benzoin, 12; purified aloes, 2; storax, 8; balsam of tolu, 4; alcohol up to 100, 
U.S.P. 


Acidum Benzoicum, B. and U.S.P. Bewnzorc Acip. 
HC,H,0,. (Not chemically pure.) 

PREPARATION.— By heating benzoin, when benzoic acid sublimes. 

Properties.—In light, feathery, crystalline plates and needles, which are 
flexible, nearly colourless, and have an agreeable aromatic odour, resembling 
that of benzoin. 

SoLuBiLity.—It is sparingly soluble in water, but is readily dissolved by 
rectified spirit ; soluble also in solutions of the caustic alkalis and of lime. 

ReactTions.— When dissolved in solutions of caustic alkalis or of lime it 
ig precipitated from them on the addition of hydrochloric acid unless the 
solution be very dilute. When heated to 462° F. it passes off in vapour, 
leaving only a slight residue. 


PREPARATIONS. 

B.P. DOBE. 
AmMontt BEmsas o.oo... ec cccc eee ceeeeeesveveceee .10-20 gr. 
Tinctura Camphorw Composita....... . cccceceeeeecseceseeeeees 15 min to 1 fl. dr. 
Tinctura Opii Ammoniata... . 2... .........-..00. Jeacbueeiesous pl fl. dr. 
Trochisel Acids Benzolch. ................ ccc ceeeeeee sees 1-5 lozenges. 

U.8.P. 
Ammonii Benzoas. 


Tinctura Opii Camphorata. 


Ammonii Benzoas, B. and U.S.P. Benzoate oy Awyontcm. NH,C,H,O,; 
139 (ct. p. 643). 


PREPARATION.—By dissolving benzoic acid in a slight excess of ammonia, 
evaporating and crystallising. 
HC,H,O, + NH,HO = NH,C,H,0, + H,0. 
a ail colourless, laminar crystals; soluble in water and in 
&iconhol. 

Reactioxs.—It gives a bulky yellowish precipitate with persalts of iron 
(benzoate). Its aqueous solution when heated with caustic potash evolves 
animonia, and, if it be not too dilute, when acidulated with hydrochloric acid 
it gives a deposit of benzoic acid. 

Impunitizs.—Fixed salts. 

Trests.— When heated it sublimes without any residue. 


_ .Puysiotocican Action.—Benzoic acid is a stimulant and 
pritant to raw surfaces. It has an antiseptic action, destroying 
low organisms, and is used in the form of the tincture for ulcers, 
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wounds, blisters, and chapped hands. It was owing to its anti- 
septic action that Friar’s balsam was successfully used for the 
treatment of wounds in the Middle Ages, although at that time 
its mode of action was unknown (p. 104). 

It acts as a stimulating expectorant, diminishing the secre- 
tion of the mucous membrane. 

Benzoic acid when absorbed into the blood is excreted by the 
kidneys, and acts as a diuretic. It does not diminish the uric 
acid. In the kidneys it unites with glycocoll, and is excreted as 
hippuric acid, rendering the urine acid and somewhat irritating. 
This is proved by the following experiments :— 

(1) If you give benzoic acid it is found in the urine as hip- 
puric acid, but in the blood still remains as benzoic acid. 

(2) If you give toa rabbit hippuric acid, it is excreted as such, 
but is found in the blood as benzoic acid. 

(8) If you tie the renal arteries and give benzoic acid no 
conversion into hippuric acid takes place, but if you ligature the 
ureters the change takes place, and hippuric acid is found in the 
blood. This localises the seat of the change to the kidneys. 

UsEs.—Compound tincture of benzoin (5 per cent.) and 
glycerine (5 per cent.), in rose water is a useful application or 
a stimulant to the skin after the cure of acne. Friar’s balsam is 
also useful in urticaria. Asan inhalation (one drachm to one ounce 
in a pint of boiling water) it has a sedative effect in relieving the 
irritation and cough of sub-acute laryngitis and of tracheitis. 
It is also useful in bronchitis. Benzoic acid is used in chronic 
bronchitis and phthisis, both internally and as an inhalation, 
und extraordinary results have been ascribed to its uses; many, 
however, deny its beneficial effect. It is used in catarrh of the 
bladder to acidify the urime. Ammonium benzoate has a similar 
action to benzoic acid. 


OLEACE:. 


Oleum Olive, B. and U.S.P. Ourve O1.—tThe fixed oil 
expressed from the ripe fruit of Olea europea. South of Europe. 


CHARACTERS.—Pale-yellow, with scarcely any odour, and a bland, olea- 
ginous taste; congeals partially at about 86°F. Specific gravity about 0-916 
at 68° F. 

Comrosition.—Olein, the liquid principle of the oil, and the 
quantity of which determines its excellence. It also contains 
palmitin and other fatty compounds. 

ADULTERATION.—Other, and usually heavier, oils fraudulently added. 


Trsts.—Specific gravity. Olive oil when treated with sulphuric acid 
evolves a amount of heat compared with other similar oils. 


a 


Dosz.—Of olive oil, 1 fi. dr. to 1 fl. oz. or more, as a demul- 
cent or laxative. 
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PREPARATIONS. 
BP. 
Charta Epispastica. Linimentum Ammonia (p. 516), 
Emplastrum Ammoniaci cum Hydrargyro. - Calcis (p. 516). 
- Hydrargyri. 55 Camphore (p. 516). 
" Picis. : Unguentum Cantharidis. 
re Plumbi. 5 Hydrargyri Compoaitum. 
- Saponis Fuscum. ‘a Hydrargyri Nitratis. 
Enema Magnesii Sulphatis. Veratrine. 
U.8.P. 
Emplastrum Plumbi. Emplastrum Ferri. 
3 Resin. ‘3 Galbani. 
. Ammoniacicum Hydrargyro. 55 Hydrargyri. 
os Arnice. " Opii. 
‘i Asafotids. rs Saponis. 
5 Belladonne. Unguentum Diachylon. 
¥ Capsici. 


Sapo Durus, B.P. Harp Soap. Sapo, U.S.P. Soap.— 
Soap made with olive oil and soda. 


Cuaracters.—Greyish-white, dry, inodorous; horny and pulverisable 
when kept in dry, warm air; easily moulded when heated ; soluble in rectified 
spirit; not imparting an oily stain to paper. Incinerated it yields an ash 
which does not deliquesce. 


Dosz.—<As an antacid, &c., 5-20 gr. 


PREPARATIONS. 
B.P. 
Linimentum Saponis (p. 516). Pilula Cambogis# Composita. 
Puula Aloes Barbadensis (p. 522). » sthei Composita. 
a » et Asafetide. » Saponis Composite (p. 523). 
$e »  Socotring, » Scillew Composita. 
U.8.P. 
Emplastram Saponis. Pilulw Aloés et Asafctide. 
Linimentum »  (p. 517). » Asafctida. 
+i Chloroformi. » Opn. 
Pilulw Aloés (p. 523). » Rhei. 


Sapo Mollis, B.P. Sorr Soar. Sapo Viridis, U.S.P. 
GREEN Soap.—Soap made with olive oil and potash, B.P. Soap 
prepared from potassa and fixed oils, U.S.P. 


CuaracTERS.—Yellowish-green, inodorous, of a gelatinous consistence. 
Soluble in rectified spirit; not imparting an oily stain topaper. Incinerated 
it yields an ash which 1s very deliquescent. 


Dosge.—As an antacid, &c., 5-20 gr. 


PREPARATIONS. 
B.P. U.8.P. 
Linimentum Terebinthin»y Tinctura Saponis Viridis (green 
(p. 516). soap, 65; oil of lavender, 2; 


alcohol up to 100). 


Glycerinum, B. and U.S.P. Guycerme, B.P.; Gryozrm, 
U.8.P.; GuyczroLt.—A sweet principle (B.P.). It is a tribydric 
alcohol, C,H,(HO), ; 92, obtained by reaction of fats and fixed 
oils with aqueous fluids, and containing a small percentage of 
water (not less than 95 per cent. of absolute glycerin, U.8.P.) 
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CuHaracters.—A clear, colourless fluid, oily to the touch, without odour, 
of a sweet taste. 

So.usriity.—Freely soluble in water and in alcohol. 

REAcTIONS.— When decomposed by heat it evolves intensely irritating 
vapours due in part to acrolein. Specific gravity 1°25. 


Dosz.—One half to 2 fi. dr. 


Preparations (vide p. 513). 


Extractum Cinchone» Liquidum. Lamells, in all. 
Glycerinum Acidi Carbolici. Linimentum Todi (p. 516). 
- »  @allici. a Potassii Iodidi cum Sapone. 
a » TX annict. Mel Boracis. 
” Aluminis. Pilula Aloes et Myrrha (p. 522), 
< Amyli. », Rhei Composita. 
i Boracis. », Saponis Composita. 
Pee Plumbi Subacetatis. Tinctura Kino. 
” Tragacanthee. Unguentum Iodi. 
Glyceritum Amyli. Glyceritum Vitelli. 


Mucilago Tragaoanthe. 


Action anp Uses.—Olive oil is used externally in the form 
of liniments as a lubricating substance, and in seborrhea it 
may be applied 4 or 5 times daily till the crusts are removed. 
It is useful alone in acute attacks of psoriasis and in acute 
eczema capitis. Internally it acts as a demulcent in cases of 
irritant poisoning, except by phosphorus. In large doses it is 
slightly laxative, as in oily salads. 

Soft soap is more alkaline than the hard, and from the free 
potash it contains, it may produce a caustic effect on the skin if 
too long applied. Rubbed in for 5 or 10 minutes once or twice 
daily, it is very useful in chronic and subacute eczema, a sooth- 
ing ointment being applied after its use. A tincture of soft soap 
(2 in 1 of rectified spirit) 1s a convenient form of applying it 
to the hairy scalp: after rubbing in, it must be washed off 
and an oily preparation used. This treatment does good in 
seborrhea, in scaly forms of eczema capitis, and in lupus fur- 
furacea. Soft soap is also useful in sycosis and ichthyosis and 
in some cases of lupus erythematosus. 

Hard soap is used chiefly as a detergent, and for its 
mechanical effect, in pills and as an adjunct in suppositories. A 
small piece of soap cut into a conical form and used as a suppo- 
sitory is very useful in constipation occurring in infants. Soap 
and water forms a useful enema for constipation in adults. 

Glycerin is used as an ingredient in ointments and lotions in 
various skin-diseases. With two per cent. carbolic acid added, 
if rubbed on in the bath, it relieves the itching in chronic eczema. 
Five per cent. glycerin with an equal part of Friar’s balsam in 
rose-water is useful in acne (vide p. 965); glycerin soaps are 
used in seborrhcea and acne. 
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Glycerin acts as a laxative, and when used along with castor 
oil increases its power. Itis largely destroyed in the system, has 
an influence on nutrition, and has been proposed as a substitute 
for cod-liver oil, but without much benefit. Very large doses 
cause a red coloration in the urine, due to the colouring matter 
of the blood, without any free corpuscles. 

It is used as a laxative in hemorrhoids; as a solvent of 
other drugs, as borax, tannic acid ; as an emollient to soften the 
hands, and applied to sore nipples, fissure of the tongue, in ad- 
vanced phthisis, croup, laryngitis, &c. It has been painted on 
in eczema, psoriasis, pruritus; also as a preventive of bed- 
sores. It must be diluted with water, or it will irritate the part. 
It has been proposed as a substitute for sugar in diabetes. 


Manna, B. and U.S.P. Manna.—A concrete saccharine 
exudation obtained by making transverse incisions in the stems 
of the trees of Frazinus Ornus, cultivated in Calabria and Sicily. 


CuHaRaCTERS.—In stalactiform pieces from one to six inches in length, and 
one or two inches in width, uneven, porous, and friable, curved on one side, 
of a yellowish-white colour. Odour faint, resembling honey; taste sweet and 
honey-like, combined with a slight acridity and bitterness. 


Dost.—60 grains to 1 ounce. 


PREPARATION. 
U.8.P. DOSE. B.P. 
Infasum Senne Compositum....... ........ 2} fi. oz. None. 


Composition.—It consists principally of mannite or mannitol, 
a hexahydric alcohol, C,H,(OH),, together with common sugar 
and extractive matter. The mannite, which forms from 60 to 80 
per cent. of the manna, may be extracted by means of boiling 
rectified spirit, from which it will afterwards separate on cooling 
in colourless, shining crystals. It requires five parts of cold 
water for its solution, and this does not undergo vinous fer- 
mentation in contact with yeast, being thus distinguished from 
grape-sugar. 

Use.—Manna is used as a simple laxative. 


APOCYNACE:. 


U.S.P. Apocynum. Apocynum. Canapian Heup.—The 
root of Apocynum cannabinum. 


CHARACTERS.—Long, cylindrical, somewhat branched, one-fourth to one- 
third of an inch (6 to 8 millimetres) thick, pale brown, longitudinal] 
wrinkled and transversely fissured ; brittle; fracture short, white; the bar 
rather thick ; the wood porous, spongy, with delicate, medullary rays and a 
thin pith; inodorous; taste bitter, disagreeable. 


Composition.—It contains an amorphous substance—apo- 
cynin—easily soluble in alcohol, but insoluble in water, and a 
glucoside—apocynein—easily soluble in water. 
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Dosz.—15-80 gr. (1-1°95 gm.) of powdered root. <A decoc- 
tion is more convenient. It is made by boiling 4 oz. in 14 pint 
of water to 1 pint. Of this 1-2 fl. oz. (80-60 c.c.) may be given 
twice or thrice a day. 

Action.—In small doses it is laxative, in large doses emetic 
and cathartic. Apocynin and apocynein act on the heart as 
cardiac tonics like digitalis, and are also diuretic. 

Usz.—It is chiefly used in dropsy. 


Quebracho Cortex. Ware Quepracuo Bank. Not offici- 
nal.—The bark of Aspidosperma Quebracho, imported from the 
Argentine Republic. 


Cuaracters.—In large pieces, about three-quarters of an inch thick, 
greyish-brown outside, yellowish inside, intensely bitter. 


Composition.—It contains six alkaloids, the most important 
of which are quebrachine, aspidosamine, and aspidospermine ; 
others are called quebrachamine, hypoquebrachin, aspidosper- 
matin. There is also a peculiar kind of tannic acid. 


PREPARATIONS. 
Tinctura Quebracho (1 in 5 of proof spirit) ............. eee ‘1 fl. dr. 
ASPICOSPELMING c.isccisvacdecsscetseneaveee tesksa has owtee we Sane Leics 
QuebrachinG escuivecs cease ycuwcesdcesora iveteeseweatales seers f 0-5-1 gm. 


Action.—Quebrachine is the most active of the alkaloids; 
aspidosamine ranks second, and aspidospermine third. These 
three have a similar action. Respiration is first affected, in 
warm-blooded animals the fulness and frequency of breathing 
being increased, and finally respiration 1s paralysed. In frogs 
respiratory paralysis, from an affection of the respiratory centre, 
rapidly follows the introduction of the poison. The central 
nervous system is paralysed, the brain being first affected so 
that there is at first a loss of voluntary movement, with increase 
of reflex excitability; finally the spinal cord also is paralysed. 
Voluntary muscle is paralysed by the local action of all these 
alkaloids, and aspidosamine and hypoquebrachin paralyse also 
the motor nerve endings.! The heart is paralysed in cold- 
blooded animals after the respiration ; it is at first slowed, and 
the peripheral ends of the vagus are paralysed ; n warm-blooded 
animals the cardiac paralysis is said to be primary.” 

Uses.—It has been used to lessen dyspnea in asthma, em- 
physema, and phthisis. 


eed 


} ©, Harnack and K. Hofmann, Zeits. f. klin. Med., Bd. viii. Hft. 6, 1884, 
* G. Gutmann, Archiv f. exper. Patholog. u. Pharmakol., xiv. p. 451. 


970 VEGETABLE MATERIA MEDICA. [SEOT. Ve 


ASCLEPIADACE:. 


U.S.P. Asclepias. AscLepias. Pueurtsy Root.—The root of 
Asclepias tuberosa. 


CHARACTERS.— Root large and fusiform, dried in longitudinal or transverse 
sections ; from one to six inches (25 to 150 millimetres) long, and about three 
quarters of an inch (two centimetres) or more in thickness ; the head aie 
and slightly but distinctly annulate, the remainder longitudinally wrinkled ; 
externally orange-brown, internally whitish; tough and having an uneven 
fracture; bark thin, and in two distinct layers, the inner one whitish; wood 
“hnopaehenss with large, white medullary rays; it is inodorous, and has a 

itterish, somewhat acrid taste; when long kept it acquires a grey colour. 

Compostrion.—It contains resins and an odorous fatty 
matter. 

Dosr.—20-60 er. 

Usr.—It may be used as a diaphoretic or expectorant. In 


large doses it acts as an emetic and purgative. 


Asclepias Incarnata. Wate Inpian Hexp. Not officinal. 
America.—The root appears to act like digitalis, strengthening 
the beats of the heart, and producing diuresis. A fluid extract 
has been used in doses of 3-1 fl. dr. every three hours. 


B.P. Hemidesmi Radix. Hemipresmus Root.—The dried 
root of Hemidesmus indicus, Indian sarsaparilla. India. 





Fic. 207,—Hemidesmus. 


CHARACTERS.— Yellowish-brown, cylindrical, tortuous, furrowed, and with 
annular cracks; having a fragrant odour and a very agreeable flavour. 

ComposiTion.—The chemical constituents of the root have 
not yet been fully investigated. A substance supposed to be a 
volatile acid has been separated by distillation with water. 


PREPARATION. 
B.P. DOSE. 
Syrupus Hemidesmi (1 to 10} 02.)...........ceecseseseseeres 1-2 fi. dr. 


Use.—Hemidesmus is supposed to have the same action as 
sarsaparilla (q.v.) and is used in rheumatism and syphilis. The 
syrup is of little use except for flavouring. 


Condurango. Not officinal.—The bark of Gonolobus Cun- 
durango from Ecuador. It is said, however, that there are 
several species of plants yielding a bark known by the name 
‘Condurango.’ 

CuaractTers.—Condurango is a climbing plant ; the bark is generally of a 


greyish colour outside with a few adherent lichens, and occurs in thin, curled 
pieces. 
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Action.—It does not seem to have any definite physiological 
action. It has been stated by Gianuzzi to produce tetanus like 
strychnine. I found that an infusion injected into the jugular 
vein caused convulsions and death, but this appeared to be really 
due to embolism of the pulmonary vessels by fine particles sus- 
pended in fluid, for when injected into the peritoneal cavity the 
solution had no action. 

Usrs.—It has been recommended as a remedy in cancer, but 
is useless in this disease. It has been found beneficial, however, 


in cases of dyspepsia, and has been given also as an alterative 
in syphilis. 


LOGANIACE. 


Nux Vomica. Nux Vomica.—The seeds of Strychnos Nuz- 
vomica. East Indies. 

CHARACTERS,—Nearly circular and flat, about an inch in diameter, um- 
bilicated and slightly convex on one side, externally of an ash-grey colour, 
thickly covered with short satiny hairs, internally translucent, tough, and 
horny ; taste intensely bitter, inodorous. The seeds to be pulverised must 
be heated by steam and dried. 

Composition.—Two alkaloids, strychnine and brucine. The 
former is much less soluble in boiling water than the latter, and 
differs, further, in not being coloured by nitric acid, with which 
brucine gives a brilliant red. Both alkaloids are found combined 
with strychnic or igasuric acid—similar to malic acid. 

Dosz.—Of the powdered seed, 2-5 gr. 


PREPARATIONS. 

B.P. DOSE. 
Bxtractum Mucis Wome... cc cccccsesscceenees 4-2 gr. 
Beem CHmiMa 2... cc ccc cece ccc ccc ccc cescecscecesacseccscsccvecsceuss w-i3 gr. 
Tinctura Mucis Womice®.............. cc ccc ccsecceceessseeees 10-20 min. 

U.8.P. 

Abstractum Nucis Vomice............ccccscscscetssscteeeresceceses 2 gr. 
Extractum _,, oe er eee ee ry hi gr. 

» i. ‘ PUG OI seins cctsecicsc el eiianestsans 1-5 m. 
LLY CUMIN Sasics neadedansatedea chad, cocnweehacobiaw senses senudeussohiaen es 1-yy @T: 
Tincttira Nucis. VOmiGildcescsscxieecscosauens ee toiiddiae ence 10-20 min. 


U.S.P. Ignatia. IcGnaria. Bean or Sr. Ienatius.—The 
seed of Strychnos Ignatit. 

CHARACTERS.—About an inch and a fifth (8 centimetres) long, oblong, or 
ovate, irregularly angular, dull brownish or blackish, very hard, horny ; frac- 
ture granular, irregular; the albumen somewhat translucent, enclosing an 
ivenilar cavity with an oblong embryo; inodorous; very bitter. 


OrricinaL PREPARATIONS. 
DOSE, 
Abstractum Ipnatian.......ccsccsseccescseereceeee seausceaeunes 1 gr. 
* Mivve ture, LOA Gi ses sie ess sainccens schecensteesedcrecescdaccesesess 15 min.-1 ff. dr. 


ComposiTion.—Its activity depends on the contained brucine 
and strychnine. 
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Strychnina, B. and U.S.P. Srrycunme. C,,H,,N,0, ; 334. 
An alkaloid prepared from Nux Vomica (B.P.) or Ignatia, and also 
occurring in other plants of the Nat. Ord. Loganiacexw (U.8.P.). 


PREPARATION.—Softening the tough seeds by steam, chopping, drying, 
and grinding them. Exhausting the powdered seeds with rectified spirit which 
is recovered by distillation. Precipitating colouring matter and acids by 
acetate of lead. Precipitating strychnine and brucine from concentrated 
solution by ammonia. Dissolving the precipitate in rectified spirit and crystal- 
lising out strychnine from concentrated solution. The brucine being more 
soluble remains in the mother liquor. The strychnine is purified by washing 
and boiling with rectified spirit. 

CHARACTERS.—In right square octahedrons or prisms, colourless, and in- 
* odorous. 

SoLusiuity.—Sparingly soluble in water, but communicating to it its 
intensely bitter taste; soluble in boiling rectified spirit and in chloroform, 
but not in absolute alcohol or in ether. 

Reaction.—Pure sulphuric acid forms with it a colourless solution, which 
on the addition of bichromate of potassium acquires an intensely violet hue, 
speedily passing through red to yellow. A very active poison. 

Impunity.—Brucine from imperfect preparation, and mineral matter. 

Trests.—Not coloured by nitric acid (no brucine), leaves no ash when 
burned with free access of air (no mineral matter). 


PREPARATIONS. 
B.P. DOSE. 
Liquor Strychnince Hydrochloratis.—(Strychnine, 1 part, with 
2 of dilute hydrochloric acid, and 24 of spirit to keep it in solution, 


and water 73)...........cccssessseoees ceanovamueaveusicans aigawiesmodsacuvence vse: 5-10 min. 
U.8.P. 
Ferri et Strychming® Citras...........cccccccseecssescscsaccvscens — seescssserseees 1-8 gr. 
Syrupus Ferri, Quinine et Strychnine Phosphatam (p. 751) ............ 1-2 fi. dr. 


U.S.P. Strychninez Sulphas. Svupsate or StrYcHNINE. 

PuystoLocicaL AcTion.—Strychnine added to water contain- 
ing low organisms in small doses increases their activity ; in 
large doses it lessens it. The drug lessens oxidation of proto- 
plasm and oxidation taking place in the blood; it also lessens 
fermentation, but its action on it is not nearly so great as might 
be expected from its powerful action on higher organisms (pp. 
61, 65, 69, 72, 89). 

GENERAL Acrion.—The most marked feature in the general 
action of strychnine is the great increase which it produces in 
the reflex excitability of the spinal cord and other reflex nerve- 
centres, such as the vaso-motor and respiratory centres. When 
the dose is large this increase is so great as to cause convulsions 
and death. 

Taken in small doses strychnine gives rise to a bitter taste 
and increases the appetite; sometimes also it increases the 
peristaltic movements of the intestines, and lessens constipation. 
When taken in small doses for a long time the drug produces 
increased sensibility of the sensory nerves, so that impressions 
are felt more acutely and are of longer duration, and the sense 
of touch is rendered more acute; the field of vision is increased 
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and distant objects are rendered more distinct; the sense of 
hearing is also sharpened (pp. 226, 229). Taken in larger doses 
the drug produces increased sensibility more markedly, and 
excites sexual desire. If pushed still further the drug causes 
malaise, anxiety, restlessness, twitchings of the muscles, stiffness 
of the neck and convulsions. 

After a dose of half a grain of strychnine symptoms of 
poisoning appear in a period varying from five minutes to five 
hours, coming on without vomiting or any other warning, the 
first symptom being general convulsions ; the teeth are clenched, 
the pupils dilated, and the body forced into the opisthotonic 
position, resting on the head and feet, with the hands clenched 
and the arms drawn tightly towards the body; the spasms last 
from half to one minute, and are followed by a period of relaxa- 
tion, during which sensibility to reflex stimuli is enormously in- 
creased, the slightest stimulus, such as a draught of cold air, 
bringing on a fresh attack of spasms. Death results either from 
asphyxia occurring during a spasm, or from paralysis and col- 
lapse coming on during a period of relaxation. The diagnosis 
between convulsions occasioned by strychnine and ordinary 
tetanus depends (1) on the history of the case, and (2) on the 
fact that the spasms of tetanus are tonic whilst those of strych- 
nine-poisoning are clonic. In tetanus too the muscles of the 
jaw are first affected, hence the term ‘lock-jaw’; whilst in 
strychnine convulsions these muscles are not affected before 
others. 

The treatment of strychnine poisoning consists in evacuating 
the stomach, if possible before the convulsions begin; but, if this 
cannot be done, chloroform must be given and the stomach 
washed out whilst the patient is under the influence of the an- 
esthetic, and, lastly, chloral should be given by subcutaneous 
injection (10 gr.) or in enema (1 dr. repeated). 

SpeciaL Action. On the Alimentary Canal.—Strychnine 
produces, by its bitter taste, an increased flow of saliva; it also 
increases the peristaltic action of the bowels. 

On the Blood.—When mixed with the blood it lessens oxi- 
dation to a slight extent, but probably it has little action on 
oxidation in the living body, from the small doses which can 
alone be used. 

On the Circulation.—It increases the blood-pressure. 
This is due to several causes: (1) It stimulates the vaso-motor 
centre directly, or else greatly increases its excitability to the 
ordinary stimuli it receives, even when the dose is too small to 
produce convulsions. When these occur, other factors help to 
increase the pressure. (2) The vaso-motor centre during the 
convulsions is stimulated indirectly by the action of the carbon 
dioxide of the venous blood, which accumulates during the as- 
phyxia caused by the convulsions. (8) The violent muscular 
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contractions during the convulsions increase the resistance to 
the flow of blood through the arteries and capillaries. 

After section of the cord in a normal animal, stimulation of 
a sensory nerve no longer produces vaso-motor spasm; but in 
an animal poisoned with strychnine it does. The explanation 
of this is that strychnine increases the excitability of the vaso- 
motor centre to such an extent that that portion of it which is 
in the cord becomes able to take on to a great extent the normal 
functions of the whole centre (p. 287). 

The medicinal use of strychnine is said to cause in some 
cases fits resembling those of tertian ague.! It is not improbable 
that these are true ague fits, due to malaria, the action of which 
has been aided by that of strychnine on the vaso-motor centre 
(cf. p. 287, and action of opium, p. 862). 

The heart is stimulated, but during the convulsions it is 
slowed in the frog. In mammals it is quickened during the 
spasms, but if curare be previously given it is slowed. 

Strychnine stimulates the motor gangha of the heart, for 
Dr. Cash and I found that when a frog is under the action of 
strychnine a ligature placed between the sinus venosus and 
auricle did not stop the auricle and ventricle as in Stannius’ 
experiment (p. 819), and if this experiment has already been 
performed, strychnine injected into the interior of the ventricle 
causes the auricle and ventricle to recommence beating. The 
action of strychnine on the moter centre in the heart is probably 
simular to its action on the vaso-motor and respiratory centres. 

Respiration is quickened and rendered more deep, owing to 
stimulation of the respiratory centre, just as in the case of the 
vaso-motor centre the spinal part of the respiratory centre 1s 
rendered so active ; if strychnine be given to an animal and the 
cord be divided below the medulla, respiration is not entirely 
arrested, as it usually is; and if strychnine be given to an animal 
after division of the cord, respiration will recommence (p. 236). 

On the Muscles.—These are but little affected directly, but 
indirectly they become greatly exhausted by the wear and tear 
due to the convulsions. After death they quickly enter into 
rigor mortis. 

Nervous System.—The sensory nerves are so stimulated 
that the slightest impression is most distinctly felt; the action 
of the drug has not been shown to be on the nerves themselves, 
but probably is due to stimulation of the nerve-centres (pp. 226, 
229, and 230). Small doses do not affect the motor nerves, 
large doses paralyse them. This paralysis is partly due to ex- 
haustion from the convulsions, but not entirely, since if one 
sciatic nerve of the frog be divided before poisoning, so as to pre- 





? Lewin, Nebenwirkungen der Arzeneimittel, p. 50. 
* Brunton and Cash, St. Bartholomew's Hospital Reports, vol. xvi. 
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vent any convulsions in the corresponding limb, it still loses its 
irritability, though not so soon as the undivided nerve. 

On the Brain.—Small doses increase the mental powers 
and sharpen thesenses. Large doses cause anxiety and malaise, 
but the functions of the cerebrum continue until death, the mind 
remaining clear to the last. The convulsions are not cerebral 
(pp. 179, 180). 

On the Spinal Cord.—The spinal cord is greatly stimulated, 
so that a slight stimulus through a sensory nerve produces not 
merely increased reflex action but, by increasing the diffusion or 
‘radiation ’ of impulses, causes general convulsions. This action 
of strychnine has been supposed to be due to increased excitability 
of the nerve-cells in the spinal cord, but is more probably caused 
by an alteration in the comparative rate of transmission of 
stimuli from one cell to another (pp. 161, 178). The con- 
vulsant action of strychnine was first localised to the spinal cord 
by the experiments of Magendie, as already described (p. 180). 

Strychnine acts more powerfully when injected into the rec- 
tum than when swallowed, contrary to the general rule. 

Brucine, thebaine, and some other opium alkaloids act in 
the same way as strychnine. 

The effect of brucine in producing convulsions has been said 
to depend on admixture with strychnine. Mr. Shenstone pre- 
pared some pure brucine, and in experiments with this I have 
found it cause convulsions and death in rabbits when injected 
subcutaneously. It appears to be both less powerful than strych- 
nine, and to be eliminated more rapidly, for when given to rats 
as a paste with butter it caused no symptoms whatever. 

* Methyl-strychnine and methyl-brucine, hike methyl-the- 
baine, do not affect the cord, but paralyse the ends of the motor 
nerves, like curare. 

Uses.—Strychnine is one of the best gastric tonics in 
dyspepsia when there is a tendency to catarrh and congestion. 
It probably acts by perfecting co-ordination between the various 
functions of the parts concerned in the processes of digestion 
and assimilation. It probably also increases the movements of 
the stomach and gives tone to the gastric vessels, and thus re- 
heves congestion of the stomach due to bronchitis, cirrhosis, 
and cardiac disease (p. 867). As a tonic it is very useful during 
convalescence from acute diseases, in anemia, in dyspepsia due 
to indigestible articles of diet or excess of alcoholic stimulants ; 
also in ‘sick headache ’ in doses of one minim of tincture of nux 
vomica in a teaspoonful of water every ten minutes (Ringer). 

In doses of 10 min. before meals I have found it prevent 
frontal headache in persons liable to it. 

It also gives contractile power to the intestines and is used 
as an adjunct to purgative pills. A very good dinner pill is 
pil. rhei co. gr. iv., pulv. ipecac. } gr., ext. nucis vom. $ gr.; given 
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before dinner. A few drops of tincture of nux vomica just before 
dinner both increase the appetite and tend to lessen habitual 
constipation. In dilated heart it is useful as a cardiac tonic. 
It is useful as a respiratory stimulant in bronchitis, especially 
when there is a tendency to failure of respiration. 

The night-sweats of phthisis are usually checked by taking 
10 min. of tincture of nux vomica at bed-time. The probable 
mode of action has already been discussed (p. 448). It may 
also increase the cough during the day. 

In depression due to mental overwork it is very valuable, as 
it increases the mental powers, but we must be cautious not to 
give it for too long a time. One of the chief dangers of giving it 
to overworked men is that it increases their powers temporarily 
and they are tempted to overwork themselves still more. 

In some forms of paralysis (hemiplegia, paraplegia, wrist- 
drop), except where there still exist symptoms of irritation, it 1s 
serviceable ; it is also useful in some forms of local paralysis, as 
atony of the bladder. It is useful in infantile paralysis after 
the acute symptoms have passed away. 

In sexual debility it is often serviceable. Its marked aphro- 
disiac action is sometimes inconvenient and interferes with its 
use as a tonic (p. 450). In some cases where debility is asso- 
ciated with sexual excess, strychnine increases instead of dimi- 
nishes the weakness, and in such cases bromide of potassium 
should be employed. It has been used in hysteria and chorea 
with low spirits. It is a cumulative poison, as it contracts the 
renal arteries and thus prevents its own excretion (p. 40). 


Curare. Not officinal.—Synonyms: Curana, Woorari, Wov- 
rani, Urari, Ticunas. 

This substance appears to be an extract from a species of 
Strychnos mixed with some mucilaginous juice. 


Cuaracters.—A black extractiform body some specimens of which are 
readily soluble in water, but others leave an insoluble residue. 


Composirion.—It contains an alkaloid, curarine. 

Action.—It paralyses the peripheral ends of motor nerves 
even when given in very minute doses (p. 147). Larger doses 
paralyse the vagus and the endsof sensory nerves. As poison- 
ing progresses the spinal cord is paralysed, and finally the 
heart. Voluntary muscles appear to be little affected, yet their 
contractility is somewhat diminished, and this diminution begins 
even before the motor nerves themselves are paralysed. The 
vessels of the surface become dilated, and sometimes a peculiar 
erythematous rash appears on the skin in dogs. The blood- 
pressure is little affected by small doses, but is much lowered 
by large ones. When injected into the salivary gland it causes 
intense salivation, which appears to be paralytic (p. 855). In 
men who have been slightly poisoned by it, it has produced in- 
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creased secretion of the sweat, tears, nasal mucus, saliva, and 
urine, with a feeling of weariness and disinclination to move. 
Large doses produce death by paralysis of the muscles of re- 
spiration, but, the motor nerves of the extremities being para- 
lysed, no convulsions occur. Although the motor nerves are 
paralysed to such an extent that they will not excite muscular 
contractions, even when the nerve-centres are powerfully stimu- 
lated by asphyxial blood, they still cause muscular contractions 
when irritated by an interrupted current in a warm-blooded 
animal poisoned by curare. In frogs the poisoning may be so 
complete that no irritation of the trunk of a nerve will excite 
contraction in the muscles supplied by it. Curare is rapidly 
eliminated by the kidneys, and if artificial respiration be kept 
up complete recovery occurs. I have succeeded in restoring an 
animal completely by this means, after it had been apparently 
dead for four hours. When given internally, curare is so rapidly 
eliminated that it usually produces no symptoms. When given 
in a very large dose on an empty stomach, symptoms of poison- 
ing may occur. If elimination be prevented, by excision of the 
kidneys or ligature of the renal vessels, poisoning occurs, and in 
this case death is usually preceded by convulsions. So rapidly 
does elimination occur, that the urine of a frog poisoned by curare 
will paralyse a second frog injected subcutaneously, and the urine 
of the second will even paralyse a third. 

Uses.— It has been employed, but without much benefit, in 
epilepsy and chorea, and has been used with success in traumatic 
tetanus. In poisoning by strychnine it is not so useful as 
chloral. A case of hydrophobia has been described by Offenburg 
in which the subcutaneous injection of curare, to such an extent 
as to keep the patient almost, though not quite, paralysed for 
some time, effected a cure. If this were really so it would be 
most important, but from a comparison of the symptoms de- 
scribed by Offenburg with those of three fatal cases I have myself 
seen, I am inclined to think that his case was one of hysteria 
mimicking hydrophobia. 


Gelsemium, B. and U.S.P. Getsemrum. YeELLow Jasmmne. 
The dried rhizome and rootlets of Gelsemium nitidum (G. semper- 
virens). 

CuaracTers.—Nearly cylindrical, from } to 6 inches or more in length, 
and commonly from i to } inch in diameter, with small rootlets attached to, 
or mixed with, the larger pieces; light yellowish-brown externally, and 
marked longitudinally by dark deal lines ; fracture ae? bark thin, 
presenting silky fibres in its liber, and closely attached to a pale yellow 

rous woody axis, with evident medullary rays, and with or without pith. 
Odour somewhat narcotic and aromatic; taste bitter. 


Composirion.—It contains an alkaloid, gelsemine. 
Dosz.—5 to 80 grains. 
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PREPARATIONS. 

B.P. DOBE. 
Zxtractum Gelsemii AloohohcuaMm...........cccccccccsoseees 4-2 gr. 
Timoturea Gelwerl ........cccsccccsccrsccscssvecrenccssesccsacavess 5-20 min. 

U.8.P. 
Extractum Gelsemii Fluidum............cccccccscssseccscscscccevees 5-20 min. 
Tinctnra Gelso ac sccssstesessetisdsencesuasceetrscncenssposeson ts 4-2} fi. dr. 


Acrion.—When applied to the eye it produccs dilatation of 
the pupil and paralysis of accommodation. It appears to para- 
lyse the sensory columns of the spinal cord, while it excites the 
motor centres both in the brain and cord. The motor centres 
themselves become paralysed subsequently. This action causes 
in frogs paralysis, which is at first accompanied by increased 
reflex excitability, so that irritation gives rise to tremor or 
tetanus. Afterwards the reflex excitability completely disap- 
pears. In mammals a peculiar affection of the head is noticed, 
consisting in spasmodic attacks of tremor. The tremor affects 
the fore feet also and sometimes the hind legs. A kind of ataxia 
is also observed in the fore lege, which sometimes slip about and 
sometimes make abnormal running movements. This is suc- 
ceeded by paralysis of the voluntary muscles and of respiration. 
The vagus is paralysed, the blood-pressure is diminished, the 
pulse rapid, and the heart weak. Death occurs from paralysis 
of the respiration. In man large doses have caused giddiness, 
double vision, numbness of the fingers, tremor of the head, 
difficult respiration, nausea, vomiting, and partial paralysis of 
the tongue and eyes, so that ptosis occurs, and difficulty is felt 
in moving the eyes or tongue. 

Usr.—It is chiefly used in cases of neuralgia of the fifth 
nerve, in toothache, sick headache, and in rheumatism. 


U.S.P. Spigelia. Spraenia. Prygroor. Maryianp Pink. 
Caroutina Pinx.—The rhizome and rootlets of Spigelia mary- 
landica. 

CHARACTERS.— Rhizome two inches (5 centimetres) or more long, about 
one-eighth of an inch (3 millimetres) thick, horizontal, bent, somewhat 
branched, on the upper side with cup-shaped scars; on the lower side with 
numerous, thin, brittle rootlets about four inches (10 centimetres) long ; dark 
purplish brown ; somewhat aromatic, sweetish and bitter. 

t should not be confounded with the underground portion of Phlox 
carolina, the rootlets of which are brownish-yellow, rather coarve, straight, 
and contain a straw-coloured wood underneath a readily removable bark. 


LP REPAHATION, 
DORE. 


Extractum Spigelim Fluidum ...........cs:.sssscossecsssoes 10-20 min. 


Use.—lIt is very generally used as an anthelmintic, and is 
best given with a cathartic, as senna, 
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GENTIANACE. 


Gentianz Radix, B.P.; Gentiana, U.S.P. Genrian Roor, 
B.P.; Genrtmn, U.8.P.—The dried root of Gentiana lutea. 
Mountainous districts of Central and South Europe. 





Fria. 208.—Gentian, half the natural size. : 


CHARACTERS.—F rom half an inch to one inch in thickness, several inches 
in length, often twisted, much wrinkled, or marked with close transverse 
rings; brown externally, yellow within; tough and spongy; taste at first 
sweetish, afterwards very bitter. 


Composition.—Gentio-picrin, from which the root derives its 
bitter taste; if is soluble in water. Also gentianin, which is 
tasteless and only slightly soluble in water. 


PREPARATIONS. 

B.P. DOSE. 
Bxtractam Gentiamgs..............ccssscccecccsssccsscveccces oo. 2-10 gr. 
Infusum Gentianse Compositum ....................cc0eee: 1-2 fl. o2. 
Tinctura Gentianse Composite .............cccecscscescseeee 4-1 fi. dr. 

U.8.P. 

Extractum Gentian® .............ccscssscccccscescessessecasessecsens 2-10 gr. 
i. - PICU devscvonssepatavedusases oven sacees 8-30 min. 
Tinctura ” Com posi teiniciatic esis cicoceestchadixiiesess 1—4 fi. dr. 


B.P. Infusum Gentianee Compositum.—Root, 1 part; bitter orange peel, 
1 part; fresh lemon peel, 2 parts; and boiling water, 80 parts. 

Tinctura Gentiane Compositum.— Root, 1} 0z.; bitter orange peel, } oz.; 
-cardamome, } 0z.; proof spirit, 20 fl. oz.,B.P. Gentian, 8; bitter orange peel, 4; 
cardamom, 2; diluted alcohol up to 100, U.S.P. 


Use.—Gentian is a simple, bitter stomachic tonic. It is 
used in atonic dyspepsia, to give tone to the stomach and increase 
the appetite. Also used as a general tonic. 


Chirata, B. and U.S.P. Currerra.—The dried plant Ophe- 
lia Chirata ; collected when the fruit begins to form. Northern 
India. 

CnaracTers.—Stems about three feet long, of the thickness of a goose- 


quill, round, smooth, pale-brown, branched; branches opposite; flowers 
small, numerous, panicled ; the whole plant intensely bitter. 


Composition.—Ophelic acid, soluble in water and forming a 
soluble compound with tannic acid; and chiratin, soluble in 
warm water and forming an insoluble compound with tannic acid. 
Both substances are intensely bitter. 
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PREPARATIONS. 
DOSE. 
Infasum Chiratee (1 in 40 of water at 120° F.)............ 1-2 fi. oz. 
Tincture Chir atae..........ccccccceseccssccsscecssonccccsssccceeies 4-2 fl. dr. 
u.B.P. 
Extractum Chiratsm Fluidum ...........cccscssssssessseseseeeneees 15-80 min. 
Tinctura Obiratea........cccccsccecscccccsoccersevacvenccsccscesersoaes 4-2 fi. dr. 








Fx. 209.—Chiretta, half the natural sise. 


Uses.—As a bitter tonic like gentian. It has been supposed 
by some to be specially useful in disorders of the liver. 


CONVOLVULACE£. 


B.P. Scammoniz Radix. Scamwony Roor.—The dried root 
of Convolvulus Scammonia. Syria and Asia Minor. 


CHARACTERS.—l'ap-shaped roots, often twisted, sometimes three inches 
in diameter at the top, brown without, white within, slightly odorous but 
tasteless. Ether agitated with the powder and evaporated leaves a residue 
having the properties of seammony resin. 


Composrrion.—Resina Scammonie (q.v.). 


PREPARATIONS. 
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Scammonium, B. and U.S.P. Scammony.—A gum-resinous 
exudation obtained by incision from the living root of Convolvulus 
Scammonia, hardened in the air. Chiefly in Asia Minor. B.P. 
A resinous exudation from the root of Convolvulus Scammonia, 


U.8.P. 


CHARACTERS.—In irregular, angular pieces or circular cakes, ash-grey and 
rough externally ; fresh fracture, resinous, splintery, shining, black when dry ; 
odour and flavour cheesy; causes, when chewed, a slight prickly sensation 
in the back of the throat; easily triturated into a dirty-grey powder, and 
converted with water into a smooth emulsion. 


Comrosttion.—Gum and resin. 


ADULTERATIONS.—Chalk, starch, wood-ashes, and gum. 

Trests.—It does not effervesce with hydrochloric acid (nochalk). Boiling 
water agitated with the powder, cooled and filtered, does not strike a blue 
‘colour with tincture of iodine (no starch). Ether removes from 80 to 90 per 
cent. of resin; and what remains is chiefly soluble gum, with a little mois- 
ture (no wood ashes). 


PREPARATIONS. 
B.P. : DOBE. 
Mistura Scammont7 .................:cccccsecceccesrecescsccsoves 4-2 fl. oz. 
BWesinea SCAMMONDIS.............cccccrcccsccsccccacsscccceccesecesss 3-8 gr. 
U.8.P. 
Resina ScammMonill.................scccsscscscsccsccccsescsccsesrensecss 4-8 gr. 


B.P. Mistura Scammonii. Scammony Mrxrunze.—Scammony (3 gr.) tritur- 
ated with milk (1 fi. 0z.). 


Scammoniz Resina, B.P. Resina Scammonii, U.S.P. 
Resin or ScaMMONY. 

CHARACTERS.—In brownish, translucent pieces ; brittle; resinous in frac- 
ture; of a sweet fragrant odour if prepared from the root. It cannot form 
singly an emulsion with water. Ether dissolves it entirely. 

PREPARATION.—Extracted from the root by percolating with alcohol. 


Composition.—Principally jalapin soluble in ether, in this 
respect differing from the convolvulin of jalap. The resin also 
contains other substances the properties of which are imperfectly 
known. Contains no gum. 


Impuriry.—Guaiacum fraudulently added. 
Test.—The tincture does not render the fresh cut surface of a potato blue. 


PREPARATIONS, 
B.P. DOSE. 

Confectio BcamMonll........ccccccccccccenccces aavevewausess 10-80 gr. or more. 
Extractum Colocynthidis Compositum ............cccceseeeees 5-15 gr. 
Pilula Colocynthidis Composita (vide p. 522) ............... 5-10 gr. 

‘i ‘ et Hyoscyami (vide p. 522)............ 5-10 gr. 
Pilula Soammonii Composita (vide p. 523) ............ 5 gr. 
Pulvis Scammonti!i Com positues..............cccccesseeees 10-20 gr. 

. U.B.P. 

Extractum Colocynthidis Compositam..........c.ssesscsesere 520 gr. 


Confectio Scammontii. Conrzcrion or Scammony.—Resin of scammony, 
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8 02.3; ginger, 1} oz.; oil of caraway, 1 fi. dr.; oil of cloves, 3 fl. dr.; syrup, 8 fl. 
oz.; clarified honey, 1} oz. 
B.P. Pulvis Scammonii Compositus. Compounp Powper or ScammMony.— 


Scammony resin, 4; jalap, 3; ginger, 1. 


Action anp Uses.—It increases the secretion of the intestines 
and acts as a drastic purgative. It is used as a derivative in 
dropsy and cerebral affections. It is also used, in combination 
with other drugs, as a vermifuge for tape-worm in children. It 
combines with the sodium in the bile, and its solution in bile is 
necessary to its action (Buchheim). 


Jalapa, B. and U.S.P. Jauap.—The dried tubercles of 
Ipomea Purga (Exogonium Purqa), B.P. The tuberous root of 
Exogonium Purga, U.S.P. Mexico. 





Fria. 210. —Jalap, reduced to } in siza, 


CHARACTERS.— Varying from the size of a nut to that of an orange, ovoid, 
the larger tubercles frequently incised, covered with a thin, brown, wrinkled 
cuticle ; presenting, when cut, a yellowish-grey colour, with dark brown con- 
centric circles. 


PREPARATIONS. 

B.P. DOBE. 
Wxtracttam Jala paw ...........cccccssccccccssccevecsscsescesceseses 5-165 gr. 
Pulvis Jalapee Compositus ........ ccc c cscs cceccuenees 20 60 gr. 
Pulvis Scammonii Compositus ..... .......cscecceceeeeneeeeeeees 10-290 gr. 
Wewima Fala pae.........cccccccscccccccccessesssreee savscceseesevees 2-5 gr. 
Wimotura Fala pa®...... ccc ccccccccc ce cscesssveecsossccccenseneeesees 3-2 fi. dr. 

U.8.P. 

Abstractum Jalape.........c.cccccsccccscsenesses seeteseenseseeeneces 7-10 gr. 
Pulvis Jalapwe Compositus ...........ccccsccseeses ceecenceenseeones 40-60 gr. 
RESIDE PAIR DO Grice cctnsscacias ickiweusricnceswdce <a lwuiwesqeaves ees 2-5 gr. 
Pilulm Catharticw Composite (vide p. 523)....... .......s000..1-8 pills. 


Pulvis Jalapee Compositus. Compounp Jauap Powper.—B.P. Jalap, 5; 
acid tartrate of potassium, 9; ginger, 1 part. U.S.P. Jalap, 35; acid tartrate of 
potassium, 65. 


Jalapz Resina, B. and U.S.P. Resin or Jauar.—Ex- 
tracted from jalap by rectified spirit. 

CHARACTERS AND SOLUBILITY.—In dark-brown opaque fragments, trans- 
lucent at the edges, brittle, breaking with a resinous fracture, readily reduced 


to a pale brown powder, sweetish in odour, acrid in the throat, easi y soluble 
in rectified spirit, but only partially so in ether, and insoluble in oil of tur- 


pentine. 
_ PreparaTion.——Digesting and gently heating the jalap with rectified 
a ae the resin with water, evaporating by a water bath, and 


_ Composrrion.—The resin consists of convolvulin in com- 
bination with another resinous substance (gammaresin), which 
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is the part dissolved by ether. The convolvulin of jalap differs 
from the jalapin of scammony in being insoluble in ether. 


PREPARATION. 


B.P. 
Pilula Scammonii Composita (vide p. 523). 


Action anp Uses.—Jalap is a hydragogue purgative, used 
for constipation, dropsy due to renal disease, and cerebral affec- 
tions. Itis best given with acid tartrate of potassium, asin Pulv. 
Jalaps Co. Like scammony, it is dissolved by the bile, and 
appears to require it in order to act. It has no action when 
injected subcutaneously, nor when injected into the veins. It 
has no irritant action when locally applied to the skin or mucous 
membranes of the eye or nose, nor has it any diuretic action, or 
any action on the nervous system. 


SOLANACE. 


U.S.P. Dulcamara. Dvuucamarna. Birrerswert.—The dried 
young branches of Solanum Dulcamara. From indigenous plants 
which have shed their leaves. 


CHARACTERS.— Light, hollow, cylindrical, about the thickness of a goose- 
quill; bitter and subsequently sweetish to the taste. 


Semen, = OD 


a b 
Fig. 211.—Dulcamara, a, reduced 4. 0b, natural thickness. 


Composition.—It contains solanine, and less dulcamarine, 
both alkaloids, amorphous, and of a bitter taste. It yields also 
sugar. 

PREPARATION. 


U.8.P. DOSE. 
Extractum Dulcamare Fluidum.................0088 1 fi. dr. 


Action.—The action of dulcamarine has not been investi- 
gated. 

Solanine, both in warm and cold-blooded animals, paralyses 
the central nervous system without affecting the peripheral 
nerves or voluntary muscles. It slows the heart and respira- 
tion, lessens sensibility, and causes death with convulsions. In 
warm-blooded animals there is constant fall of temperature, 
and there is entire absence of any action on the pupil. In man 
it produces weakness, laboured breathing, nausea, vomiting, and 
drowsiness, but no true sleep. The pupil is unaffected and 
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there is no increased movement of the bowels, diuresis, or dia- 
phoresis. 

Usrs.—Dulcamara is chiefly used as an alterative in scaly 
skin diseases, in which it is often combined with antimony. It 
has been recommended by Husemann in chronic bronchial 
catarrh, asthma, and whooping cough. 


Capsici Fructus, B.P.; Capsicum, U.S.P. Capsicum 
Fruit, B.P.; Carsrcum, U.S.P.—The dried ripe fruit of Capstcum 
jastigiatum. Zanzibar. 

CHARACTERS.—Pod membranous, from five to eight lines long, two lines 


broad, straight, conical, pointed, smooth, shining, but somewhat corrugated, 
orange-red ; intensely hot in taste. 


Composrtion.— An exceedingly acrid, volatile substance, 
capsaicin, and an alkaloid resembling coniine in odour. 


ADULTERATION.—The powder is occasionally found adulterated with red 
lead. 

Trest.—Digest in nitric acid and add sulphate of sodium. There should 
be no precipitate of sulphate of lead. It should burn away without residue 
of lead. 


PREPARATIONS. 

B.P. DOBE,. 

Timctura Capsicl ...........cccccccsecseccccscnsvstecccvensners 5-20 min. 
(as @ gargle, 3-2 fi. dr. in 5 oz. of fluid). 

U.8.P. 
Extractum Capsici Fluidum.... ........ccesessseseeeseves ..2-10 min. 
Oleoresina Capsicl 6.0sises cn sscavesscias ccrsceterscsersvevessyeas 4-1 min. 
Fineture: Capaiet .5c5éeescauvecsncseasancoy: aeseeecargcdescce ues 8 min. to 2 fl. dr. 
Emplastrum Capsici...........ccccccscescescscessenessccsoeseencs 


Action anp Usrs.—Externally capsicum is an irritant, pro- 
ducing warmth, redness, and vesication. Internally it is an 
irritant, and in large doses will produce gastro-enteritis. 

It has been used for unbroken chilblains, neuralgia, and 
rheumatic pains. The Emplastrum Capsici of the U.8.P. is a 
useful application in cases of myalgia and sciatica. Internally 
it may be used as a gargle for tonsillitis, pharyngitis, and re- 
laxed sore-throat. It is used as a condiment, and to relieve 
flatulence. It is also recommended to relieve the sinking in 
the epigastrium felt by dipsomaniacs. It promotes appetite and 
stimulates the stomach. 


Sup-Oxrpezxn.—_ATROPEZ. 


Belladonn2 Folia, B. and U.S.P. Bexuaponna Leaves. 
The leaves of Atropa Belladonna, U.S.P. The fresh leaves, with 
the branches to which they are attached, of the deadly night- 
shade, Atropa Belladonna; also the leaves separated from the 
branches and carefully dried; gathered from wild or cultivated 
British plants when the fruit has begun to form, B.P. 


OHAP. XXXIV.] COROLLIFLORA. 985 


CHARACTERS.—Leaves alternate, three to six inches long, ovate, acute, 
entire, smooth, the Le yalvat in pairs and unequal. The expressed juice, 
or an infusion, dropped into the eye, dilates the pupil. 

Composition.—Less than one per cent. of atropine, and a 
small proportion of asparagin. More atropine is obtained from 
the leaves of mature plants than from those gathered before 
inflorescence. 


PREPARATIONS. 

B.P. DOSE. 
Extractum Belladonnee (green).............cscscssseessoecceees 4_1 gr. 
Tinctura " from dried leaves)............0ee00 5.30 min. 
Succus ” from fresh leaves).......0+...ssse8 5-15 min. 

U.8.P. 

Extractum Belladonnaw Alcoholicum ..........0-.sceccecscseeetess } gr. 
Tincture Bel ladon Ne iaiccesvsiesievies cxcasvevstaesdedisivesardetaecest 8-30 min. 
Unguentum ” Sawbeies Quin vscatia Aekipiewdeeaesdaeeuta come anaeee 


Belladonnz Radix, B. and U.S.P. Be uuaponna Roor. 
The dried root of Atropa Belladonna. Britain or Germany. 


CHARACTERS.—F rom one to two feet long, and from half an inch to two 
inches thick, branched and wrinkled, brownish-white. An infusion dropped 
into the eye dilates the pupil. Roots which are tough and woody, breaking 
with a splintery fracture, should be rejected. 


Composition.—Two alkaloids, atropine and belladonnine, 
the former under one per cent. Also a red colouring matter, 
atrosin. 


PREPARATIONS. 

B.P. DOSE. 
PAYOPIDB 55555 i sins teautencesecoscases owas owheotvecivcesayeuceneassshiacey 3a gr. 
Linimentum Belladonnee (1 oz. to 1 fi. 0z., ride p. 516) 
Bxtractum Belladonne Alcobolicum ..................... ye-? er. 

| alcoholic extract ..... 

BAP ODING 256 cscsectiaredssvughsnenvaucesssasbvassatencis aagaeeeemernec’ eee oe 
Abstractum Belladonna ..........cccccccceccecscceeseenseeeeeseeenens 4 gr. 
Emplastrum Be ea ata Salk Nate Nak tch ania hd Sy ues ote atdag 
Extractum ‘i «+ sag pale brotunes eeuens gamteenseeaseusaeun’s 1-2 min. 
Linimentum ” (bide PeD11) wisssieccostessserehecgiacees 


Atropina, B. and U.S.P. Arropms. C,,H,,NO,; 289.— 
An alkaloid obtained from belladonna. 


Preparation.—It cannot be profitably prepared on a small scale. The 
chief parts of the process are the precipitation of acid colouring matters from 
a strong tincture by means of lime, removal of the alcohol, addition of water 
and carbonate of potassium, taking up the alkaloid from the alkaline solution 
by chloroform, and subsequent purification. 

CHARACTERS.—In colourless, acicular crystals. 

So.vusitity.—Sparingly soluble in water, more readily in alcohol and in 
ether. 

Reactions.—Its solution in water has an alkaline reaction, gives a citron- 
yellow precipitate with terchloride of gold, has a bitter taste, and powerfully 
dilates the pupil. It leaves no ash when burned with free access of air. It 
is an active poison. 
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The following test has been proposed for the members of the group of 
roydriatic alkaloids —atropine, hyoscyamine, daturine, duboisine, and homa- 
tropine. Toa small portion of atropine in a test-tube add about 2 c.c. of a 
5 per cent. solution of mercuric chloride in 60 per cent. of alcohol, and warm 
gently. A precipitate will at once appear, and become brick-red in colour. 
This test does not answer in dilute solutions, neither does it turn out well if 
atropine be added to the mercury. Other alkaloids give for the most part a 
white precipitate (Gerrard). 


PREPARATIONS 
B.P. DOSE. 
Atropines Sulphas...............cccsccseseeeee as seteeeeesecesesensonses Fog gr. 
Liquor Atropin@ Sulphatis............... 4 gr.in 1 fl. oz............. 4-6 min. 


Unguentum Atropines (with rectified spirit } fl. dr. and 
prepared lard 1 oz.) ....... 8 gr. in 1 02............. 


Atropinz Sulphas, B. and U.S.P. Svuupsats or Arko- 
PINE. 
PREPARATION.—By dissolving atropine in dilute sulphuric acid and eva- 
porating. 
CHaracters.—A colourless pow der. 
SoLusrniry AND Reactions.—Soluble in water, forming a solution which 
is neutral to test paper, and when applied to the eye dilates the pupil as the 
solution of atropine does. It leaves no ash when burned with free access 
of air. 
Usrs.—Intended for external application. It is a powerful 
poison. 
PREPARATION. 
B.P. U.8.P. 
Liquor Atropinse Sulphatis (1 in 100 of camphor water). None. 
Zamelise Atropine (;75 gr. in each). 


GENERAL ACTION oF BELLADONNA oR ATROPINE. — The first 
toxic symptoms to appear after a small dose are dryness of the 
mouth and headache. After full doses the pupils become 
dilated, a red rash appears on the skin like that of scarlatina, 
and a delirium of a peculiar and often of a pleasant character 
ensues, in which there is a great desire for movement and ac- 
tivity, with a feeling of great lassitude (p. 200). The pulse 
becomes rapid. This is generally followed by sleep. 

With large doses, the mouth becomes so dry that swallowing 
is almost impossible, and the attempt to swallow may bring on 
general convulsions like hydrophobia; these convulsions are 
followed by paralysis, stupor, often alternating with delirium, 
coma and death, preceded by marked failure of the heart's action 
and of respiration. Death is due to asphyxia. 

_ Bpecirau Acrion.—Locally applied it diminishes the sensi- 
bility of the sensory nerves (whether applied as liniment or in- 
jected subcutaneously). It can be absorbed from the skin and 
produce its general symptoms. 

It stimulates the centres in the brain, but tends to paralyse 
the ends of the motor nerves, hence causing that peculiar form 
of delirium in which a constant desire for action is associated 
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eee. The spinal cord is first stimulated, then para- 
ysed. 

In a frog the primary stimulation quickly passes off, and there 
follows gradually increasing weakness both of respiratory and 
voluntary movements, until these become entirely abolished. 
If the frog be kept in this condition for four or five days, this 
state of absolute paralysis passes off and is succeeded by a con- 
dition of excitement with violent tetanic convulsions which may 
be brought on by the slightest afferent stimulus. Various ex- 
planations of this action have been given (vide p. 171). 

The endings of motor nerves in voluntary muscles are para- 
lysed by large doses, but small doses will paralyse the efferent 
nerve-endings which terminate in peripheral ganglia (e.g. vagus), 
and in involuntary muscle (p. 189). The converse is the case 
with curare. 

Atropine has no action on voluntary muscles. Involuntary 
muscle is paralysed by large doses (p. 139). 

On the Eye.—The pupil is dilated and the eye becomes 
bright, dry, and injected. ‘The power of accommodation is para- 
lysed, and by large doses intraocular tension is increased. For 
the mode of action, vide pp. 220-225. 

On the Circulation.—The action of atropine on the excised 
heart of the frog affords an illustration of the statement I have 
made (p. 45), that in all probability contradictory observations 
frequently depend on differences in the temperature at which 
the observations were made. Thus Bowditch and Luciani found 
the contractions, both of the frog’s heart containing ganglia and 
of the apex alone (p. 808), were rendered more powerful by 
atropine, while Gnauck, on the contrary, found that the contrac- 
tions of the ventricle were diminished both by atropine and 
hyoscyamine. Kronecker and Schapiro have found that these 
contradictory observations are both correct, but at different 
temperatures. When the temperature is low (7° to 8° C.) the 
ventricular contractions are enlarged by atropine, but diminished 
by it when the temperature rises over 15°C. Large doses of 
atropine completely paralyse the intracardiac inhibitory appa- 
ratus, while at the same time they stimulate the vagus centres 
in the medulla. 

Atropine is supposed to act upon inhibitory ganglia in the 
heart itself, not upon the vagus endings, in which respect it 
differs from nicotine (vide p. $14). 

Sometimes there is a primary slowing of the pulse rate, 
followed by quickening; but it is uncertain whether this is due 
to stimulation of the vagus centre, or of the inhibitory apparatus 
in the heart. 

Small doses raise the blood-pressure by stimulating the vaso- 
motor centre in the medulla, but large doses diminish it by 
paralysing the vaso-motor centre and partly by paralysing the 
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peripheral vaso-motor ganglia or muscular fibres of the walls of 
the arteries themselves (p. 282). Atropine also diminishes the 
sensibility of the heart to changes of pressure within it (p. 299). 

On Respiration.—Atropine first quickens, and then slows 
respiration. This is due to stimulation and subsequent paralysis 
of the respiratory centre in the medulla. When injected into 
the jugular vein it appears to paralyse the ends of the sensory 
fibres of the vagus in the lungs, and thus tends to slow respira- 
tion at first (p. 245). It arrests secretion from the bronchial 
mucous membrane (p. 250). 

On Secretion.—Atropine paralyses the secreting fibres of 
the chorda tympani without affecting the vaso-dilator fibres, so 
that when the chorda tympani is stimulated, either directly or 
reflexly, the flow of blood to the gland is increased, but no fluid 
exudes from the duct (p. 361). 

It probably has a similar action on many, if not all, glands, 
including the sweat-glands, milk-glands, mucous glands, pan- 
creas, and liver. When locally applied it stops the secretion of 
milk and sweat. In the case of the sweat it probably paralyses 
the efferent sweat-fibres which accompany the vaso-motor fibres 
and start from centres in the lumbar and lower dorsal parts of 
the cord (Luchsinger). It does not, however, prevent secretion 
in the intestine after division of the intestinal nerves (Brunton 
and Pye-Smith). 

The secretion of urine is sometimes increased, but large doses 
may cause retention from paralysis of the bladder. 

On the Intestines.—Small doses increase the movements 
of the intestines. This action is probably due to paralysis of the 
inhibitory fibres of the splanchnic, since stimulation of the peri- 
pheral end of the cut splanchnic will cause arrest of movement 
in the unpoisoned, but not in the poisoned, animal. Moderate 
doses completely arrest peristaltic movements, but the muscular 
fibres of the intestine retain their irritability. Local irritation 
causes & local contraction but no peristalsis. This is probably 
due to paralysis of the intestinal ganglia. 

Large doses stop the movements and paralyse the involun- 
tary muscular fibres of the intestine, so that they only contract 
feebly, or not at all, when directly irritated. 

The Temperature is increased by smal] doses, lessened by 
large ones. 

Certain animals, especially pigeons and rodents, such as 
rabbits, guinea-pigs, and rats, are peculiarly insusceptible to the 
action of atropine. It is not improbable that the insuscepti- 
bility of rodents to the action of atropine depends on the very 
slight tonic action which the vagus exerts on the heart in them 
in their normal condition. When it is paralysed there is little 
pe eT - the circulation, while in dogs the case is very different 
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Methyi- and ethyl-atropine paralyse the ends of the motor 
nerves, but do not tetanise; they, however, retain the action of 
atropine on the eye, heart, &ec. 

Uszs.—Locally applied, belladonna lessens irritability and 
pain, and is hence used as a lotion in photophobia. 

Solution of atropine is employed to dilate the pupil and para- 
lyse accommodation in many conditions which have already been 
mentioned (p. 225). Migrainous attacks frequently depend 
upon astigmatism, hypermetropia, or other visual disturbances, 
and an attack may sometimes be cut short by the local applica- 
tion of atropine to the eye. 

In the form of a plaster or liniment over the tender spots, it 
is useful in myalgia, neuralgia — especially supraorbital and inter- 
costal neuralgia—pleurodynia, hypersensitiveness of skin, and 
irritability of the chest muscles seen in phthisical patients. The 
pain arising from old adhesions due to pleurisy is relieved by a 
belladonna plaster. 

In the form of ointment it lessens pain and spasm in fissure 
of the anus and the pain and itching of hemorrhoids. 

It is useful in checking local sweating on the head, hands, or 
feet, in the form of the liniment two or three times a day. 

Atropine is used internally to check the sweating of phthisis 
and other exhausting diseases, in doses of 53, gr., gradually in- 
creased. It may be given in pill, or mixture, or hypodermically. 
The beneficial effect may here be due to paralysis of nerves of 
sweat-glands, but is probably due also to the stimulating effect 
on the respiratory centre (p. 448). 

Belladonna stops the secretion of milk, and is hence used 
locally, in plaster or with glycerine (1 in 4), when the mother 
from any cause is unable to suckle her child, and the breast 
becomes swollen and inflamed. 

In leucorrhea with ulceration of the os uteri, a pessary made 
up of 2 gr. of ext. belladonng, with 7 gr. of tannin, and cacao 
butter q.s., 18 very useful (Trousseau). 

Given internally atropine is useful in extreme salivation, as 
in mercurial ptyalism. In chronic constipation, relief is often 
afforded by small doses of }-gr. of the extract of belladonna ; in 
children the tincture in a proportionate dose is more suitable 
than the extract. Its action here may be due to diversion of a 
stimulus from the inhibitory to the motor fibres of the splanch- 
nic, or to paralysis of the inhibitory fibres of the splanchnics 
(p. 886). It lessens griping, hence it is a useful adjunct to pur- 
gatives. It is useful in cases of spasm of involuntary muscles, 
as in lead colic, simple colic, asthma, and in the spasm set up by 
renal and biliary calculi (cf. p. 171). 

Internally it is useful in palpitation due to cardiac strain 

. 299), and sometimes gives relief in angina pectoris. One of 
the most useful applications in all cases of palpitation, whether 
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accompanied by pain or not, is a belladonna plaster to the car- 
diac region. As atropine, while it appears to lessen the ex- 
citability of the ends of the vagus in the lung, excites the 
respiratory centre, its action in preventing cough is slight and 
uncertain. As it has the power of completely arresting secretion 
from the bronchial tubes it is useful in cases where there is ex- 
cessive secretion, but where the bronchial mucous membrane is 
already too dry, it is injurious (p. 250). In incontinence of 
urine in children belladonna is a most useful remedy. It 
probably acts by lessening the irritability of the bladder. It is 
also very serviceable in irritability of the bladder with frequent 
micturition in adults (p. 445). 

In epilepsy and chorea it is not of much use, but in frontal 
headaches it is useful in doses of 8 min. of tincture every three 
hours. 

Atropine has been given internally for urticaria; it some- 
times produces striking, though temporary, effects in hyperi- 
drosis 


As an antidote to opium, 4 min. of liquor atropine, B.P., 
may be injected subcutaneously, and repeated every quarter of 
an hour until the pupil dilates. 

It has also been used in poisoning by Calabar-bean, and has 
been found useful in chloroform-poisoning, when death is im- 
pending from stoppage of the heart. Doses sufficiently large to 
paralyse the inhibitory apparatus must be used. 


Hyoscyami Folia, B.P. ; Hyoscyamus, U.S.P. Hyoscyamvus 
Leaves, B.P.; Hyoscyamus, U.8.P.—The fresh leaves, with the 
branches to which they are attached, of Hyoscyamus niger, also 
the leaves separated from the branches and carefully dried, col- 
lected from plants of the second year’s growth. 

CHARACTERS.—Leaves sinuated, clammy, and hairy. The fresh herb has 
a strong, unpleasant odour, and a slightly acrid taste, which nearly disappear 
on drying. The fresh juice, dropped into the eye, dilates the pupil. 

Composition. — A volatile alkaloid, hyoscyamine, soluble 
in water and spirit. It is decomposed, and its physiological 
action neutralised by caustic alkalis. It is isomeric with, but 
not identical with, atropine. Nitrate of potassium and other 
inorganic salts are present in the leaves. 


PREPARATIONS. 
B.P. DOSE 
Zxtractum Hyoscyami............... 5-10 gr. or more 
Succus o ” 80 min. to 1 fi. dr. or more, 
Tinctura TET eee 80 min. to 1 fi. dr 
U.8.P. 
Abstractum Hyoscyami.............00000 3-5 gr. 


Extractam = Alcoholicum...2 gr. 
oo” ” Flaidum ........ 5~10 _ 
Tinctura Cae eee 1 fi. dr. 
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U.S.P. Hyoscyaminz Sulphas. SunpHars or Hyoscyamine, 
(C,,H,,NO,),-H,SO,; 676.—The neutral sulphate of an alkaloid 
prepared from hyoscyamus. 

It is found also in the seeds of Belladonna Stramonium, and 
in Duboisia myoporoides, the alkaloid of which (duboisine) is 
identical with hyoscyamine. Hyoscyamine is isomeric with 
atropine. 

CuaracTEeRs.—Small golden-yellow, or yellowish-white scales or crystals, 
or a yellowish-white, amorphous powder, deliquescent on exposure to alr, 
odourless, having a bitter and acrid taste and a neutral reaction. 

SoLuBILITY.—Very soluble in water and in alcohol. 

Reactions.— When heated on platinum foil, the salt chars and is finally 
completely dissipated. An aqueous solution of the salt is not precipitated by 
test-solution of platinic chloride. With chloride of gold it yields a precipi- 
tate, which, when recrystallised from boiling water acidulated with hydro- 
chloric acid, is deposited on cooling (without rendering the liquid turbid) in 
brilhant, lustrous, golden-yellow scales (difference from atropine). The 
aqueous solution yields, with test-solution of chloride of barium, a white pre- 
cipitate insoluble in hydrochloric acid. 

Dosse.— 4; gr. to 1 gr. 

Action anp Usses.—The physiological action of hyoscyamine 
is like that of atropine and daturine. Hyoscyamus is used 
chiefly as an adjunct to purgatives to lessen griping. It is also 
used to lessen spasm, and to allay pain and irritation of the 
bladder. It has also been employed as a sedative to the nervous 
system. 


U.S.P. Stramonii Folia. Srramonrom Leaves.—The dried 
leaves of Datura Stramonium. Thorn Apple. 
CHARACTERS.—Large, ovate, sinuous, deeply cut ; of a heavy odour, which 


is strongest while they are drying, and of a mawkish, faintly bitter, nauseous 
taste. 


Composition.—A very small proportion of daturine. The 
other constituents are chiefly saline and mineral matters. 


Stramonii Semina, B.P.; Stramonii Semen, U.S.P. 
Strawoniom Szeps, B.P.; Srramonrum Seep, U.S.P.—The dried 
ripe seeds of Datura Stramonium. 


Fia. 313.—Stramonium seoda, 


CHARACTERS.—Brownish-black, reniform, flat, rough; inodorous unless 
bruised, when they emit a peculiar, heavy smell. 

Composrrion.—Contains an alkaloid, daturine, identical with 
atropine, and also some hyoscyamine. 


PrepaRaTIONs. 
2.?. DOSE. 


Sxtractum Stramonii weeseussese Oe seeescesene ssisdenatncedeeensssed—e gr. : 
Tinoctura FR wh Hawa eHecrseaerndoeserenasaeeees SeeeeGseoarsee 10-30 min. 
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U.8.P. DOSE. 
Eixtractum Stramoni............cccccsssccccsecscssccccssssccversevens 4-gr. 
= i. GG ss siascsd os oescsatves acevearsecncee 1 min. 
Tinctura aa?  waraeuib acidlw wind uwistes paneled oboe Satuecen onde ewennes 10-30 min. 
Unguentum So) «ss WER a wawlawieweaeaeadeeseweneesaenessteneenss'asoe 


Acrion and Usse.—The impure alkaloid daturine, consisting 
of atropine and hyoscyamine, has exactly the same physiological 
action as atropine, though less powerful. 

The chief use of stramonium is as an antispasmodic in cases 
of asthma. It is often employed in the form of cigarettes during 
the attack, or the fumes of the ignited powder are inhaled. A 
mixture of potassii nitras, potassii chloras, stramonium, and 
ipecacuanha has been employed with good effect in asthma by 
inhaling the fumes of the ignited mixture. The leaves of Da- 
tura Tatula have been substituted for Datura Stramonium. 


Tabaci Folia, B.P.; Tabacum, U.S.P. Lear Tosacco, 
B.P.; Topacco, U.8.P.—The dried leaves of Virginian Tobacco, 
Nicotiana Tabacum. Cultivated in America. 

CuaractTers.—Large, mottled-brown, ovate or lanceolate, acuminate 
leaves, up to twenty inches (50 centimetres) long, bearing numerous short, 
glandular hairs; having a peculiar, heavy odour and nauseous bitter, acrid 
taste; yielding, when distilled with solution of potash, an alkaline fluid, 
which has the peculiar odour of nicotine, and peepee with perchloride of 
platinum and tincture of galls. Not manufactared. 

Composition.—A volatile liquid alkaloid, nicotine, is con- 
tained in tobacco as a malate, and is obtained by distillation 
with an alkali. The leaves contain also nicotianin, or tobacco- 
camphor, which crystallises out from an aqueous distillate. 
Resin, gum, and several inorganic compounds are also present. 

GENERAL Action.—Tobacco stimulates and then paralyses the 
motor nerves of involuntary muscles and the secreting nerves 
of glands. In consequence of this action on the gastro- 
intestinal tract, there is in poisoning by tobacco nausea and 
vomiting, with intense prostration and wretchedness. In con- 
sequence of the action of the drug on the heart and vaso-motor 
system, there is paleness of the face, cold sweats, feebleness of 
circulation, and tendency to faint. The action of tobacco is the 
same as that of its alkaloid, nicotine, though less powerful. In 
frogs, nicotine, after a period of temporary excitement, causes 
a tetanic condition in a peculiar attitude, the head being drawn 
down, the fore legs back, and the hind legs forward; there may 
be convulsions. This is followed by muscular relaxation. In 
warm-blooded animals there is excitement, difficulty of breath- 
ing, followed by trembling, with expulsion of urine and feces, 
stupor, staggering gait, convulsions, and death. When the dose 
is very large, the animal may fall with a loud cry and the con- 
vulsions begin at once, deepening into muscular paralysis; and 
death ensues from failure of respiration, the heart continuing to 
beat after respiration ceases. 

Speci, Acrion.—The spinal cord is first stimulated (p. 181), 
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giving rise to convulsions, and is afterwards paralysed. The 
convulsions are of spinal origin in the frog, as is shown by such 
experiments as have been already mentioned (p. 180), but those 
which occur before death in mammals are probably asphyxial. 

Circulation.—Nicotine causes a great diminution of pulse- 
rate and a fall, followed by a rise, of blood-pressure, the pulse- 
rate still remaining slow ; but if a large dose be given, the pulse- 
rate rises very quickly. The drug first stimulates both the 
vagus roots and its ends in the heart (causing slow pulse-rate), 
and then paralyses the latter (causing high pulse-rate). It does 
not, however, paralyse the inhibitory ganglia of the heart, like 
atropine, since stimulation of the sinus will slow the heart in 
frogs after nicotine-poisoning. The primary fall of blood- 
pressure is due to the slowing of the heart, and the subsequent 
rise to contraction of the peripheral vessels. 

Alimentary canal.—Nicotine stimulates peristalsis markedly 
‘(p. 883). 

: The methyl and ethyl derivatives of nicotine have no teta- 
nising influence on the cord, neither, curiously enough, do they 
paralyse the ends of the motor nerves. 

Uses.—Tobacco is used as an enema in supposed intussus- 
ception, and was formerly used in the reduction of strangulated 
hernia, but as death has occurred from this treatment it must 
be employed with care. 

Owing to its influence on the cord, nicotine has been used in 
tetanus and strychnine-poisoning, but is not of much use. 

Topacco-sMoxmnc.—The effects produced on the system by 
tobacco-smoking may be partly due to nicotine, but are probably 
rather due to products of its decomposition such as pyridine and 
collidine. In pipe-smoking pyridine (p. 810) preponderates, but 
when tobacco 1s smoked in cigars, where there is free access of 
air, the chief product of the dry distillation undergone by the 
tobacco is collidine, which is far less active than pyridine (Vohl 
and Eulenburg, vide p. 812). 

In those accustomed to smoke tobacco, it has a soothing 
effect on the nervous system, but it often acts as a nervous 
stimulant to mental work, as in reading. In these cases the 
effect is probably not due to the nicotine itself, but to the 
stimulus of the smoke on the sensory nerves of the mouth, which 
reflexly stimulates the vaso-motor centre, and dilates the vessels 
of the brain; since some people produce the same effect by 
sucking sweets, or sipping whisky and water (p. 193). 

There is no doubt that smoking in excess is injurious. It 
produces a furred tongue, irritation of the throat, hoarseness, 
often dyspepsia and irritability of the heart, with a character; 
istic rhythm and palpitation (smoker’s heart). This effect on the 
heart is like that produced by partial paralysis of the vagus, and 
disappears when the habit is given up for a time. 
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Sudden faintness is also apt to occur, so that a previously 
strong and healthy man will suddenly fall down in a state of 
syncope without apparent cause, or the faint may be brought on. 
by some mental emotion. 

The sight is impaired by habitual excess in tobacco-smoking 

. 228). 
: Tobacco-smoking is often very useful in asthma, and a pipe 
after breakfast will often relieve constipation. 

Tobacco-snuff is used as an errhine. 


SCROPHULARIACE., 


Digitalis Folia, B.P.; Digitalis, U.S.P. Drerrauis Laar,. 
B.P.; Diarrauis, Foxctove, U.S.P.—The dried leaf of Digitalis 
purpurea, purple foxglove. Collected from wild indigenous plants, 
when about two-thirds of the flowers are expanded, B.P. The 
leaves of Digitalis, U.S.P. 

CHaRracters.—Ovate-lanceolate, shortly petiolate, ragose, downy, paler on 
the under surface, crenate. 

Composition.—Contains a number of active principles for- 
merly included under the name of digitalin (vide p. 995). 


PREPARATIONS, 

B.P. DOSE. 
Infusum Digitalis (3 gr. tol fl. 02.)..........c.seeees 2-4 fi. dr. or more, 
Tinctura ” (544 gr. to 1 fl. 02.)......cecceesee 530 min.. . 

U.8.P. 

Abstractum Digitalis ..........ccccsccsesceccecssescnerenseves i. gr. 
Extractum We wa dasyadaicwanauiecaueeheeen aieesaveaaes gr. 

. si PUIG Usd. oascesedsecesesasteasies ~2 min. 
Infusum Sie. eescda dea eeue cdeeavedesedeneeceasca eas 1-2 fi. dr. 
Tinctura Ses. Gidlaweusensus ov caceoubenedeoesesieseasins 5-10 min. 


Infusum Digitalis. Inxrcsaion or Diarratss.—Digitalia leaves, dried, 30 gr. ; 
boiling distilled water, 10 fl. oz. Infuse in a covered vessel, for one hour, and 
strain, B.P. Digitalis in No. 20 powder, 8; cinnamon in No. 20 powder, 8; boiling 
water, 185; alcohol, 15; water, q.s. Pour the boiling water on the mixed powders 
and macerate for two hours in a covered vessel. Then strain, add the alcohol and 
pass enough water through the strainer to make the infusion weigh 200 parts, U.8.P. 


Digitalinum. Dicitatm. Not officinal. 


PREPARATION.—Dissolving out digitalin from an alcoholic extract of the 
leaves by acetic acid and water, decolorising by animal charcoal. Neutra- 
lising by ammonia and precipitating the digitalin by tannic acid. Rubbing 
with oxide ec lead and me ed ene — tannic acid. Dussolving out the 
digitalin with spirit, again decolorising by animal charcoal, evaporating, and 
purifying by washing with ether. ? a . 

_ Cuanactrers.—In porous, mammillated masses or small scales, white, 
inodorous, and in y bitter. 

SoLuBiiiry.—It is readily soluble in spirit, but almost insoluble in water 
and in pure ether; dissolves in acids, but does not form with them neutral: 
compounds. 

Reactions.—Its solution in hydrochloric acid is of a faint yellow colour, 
but rapidly becomes green. It leaves no residue when burned with free- 
access of air. It powgefully irritates the nostrils, and is an active poison. 
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Dose. — z5—y5 of a grain. 

Cuemistry oF Dicitauis.—Formerly the active principle of 
digitalis was said to be digitalin, but the substances prepared 
and sold by different manufacturers under this name varied 
much in their solubility and in the intensity of their physiological 
action. The most important varieties were Homolle’s amorphous 
digitaline, Nativelle’s crystallised digitaline, and soluble or 
German digitalin. 

An examination of the chemistry of digitalis by Schmiedeberg 
has shown that there are at least five principles present in 
it, and possibly there are present also some products of their 
decomposition. They are all non-nitrogenous and, with the ex- 
ception of one, digitoxin, are glucosides. They are: digitoxin, 
digitalin, digitalein, digitonin, and digitin. The first three of 
these are cardiac poisons. Digitonin has an action like that of 
saponin, and digitin appears to be inert. 

Digitoxin is quite insoluble in water, and forms the chief con- 
stituent in Nativelle’s digitaline. By boiling with dilute acids 
digitoxin yields toxiresin and digitalin yields digitaliresin. 

Digitalin is also insoluble in water and is the active principle 
of Homolle’s digitaline. Digitalein differs from the two former in 
being readily soluble in water, and forms a large proportion of 
the soluble digitalin. 

The digitalin of the B.P. 1867, being almost insoluble in 
water, probably consisted chiefly of digitoxin or digitalin. 

GENERAL Action.—In large doses digitalis causes sickness, 
vomiting, muscular weakness, diuresis, subjective affections of 
vision, laboured respiration, and death; the heart usually failing 
before the respiration. The condition of the heart after death 
varies. Sometimes I have found it in diastole and sometimes in 
systole in dogs poisoned by digitalis. 

Sprcraz Action.—On the muscles. In a number of un- 
published experiments on this subject made in 1867-68 in the 
laboratories of Professors Briicke and J. Rosenthal, I found that 
soluble digitalin did not lessen the excitability of the unweighted 
muscle but diminished its power to lift a weight. According to 
Schmiedeberg and Koppe digitalis paralyses all voluntary muscles. 
Digitalin causes elongation of the muscle with increased elasticity 
in the frog. 

On the nervous system. It has no marked action on sensory 
or motor nerves. It has little action on the spinal cord. It has 
been stated to lessen reflex action in the frog by stimulation of 
Setchenow’s centre, but this may be due to reflex irritation from 
the point of injection (p. 171). The brain is unaffected, and in 
cases of poisoning remains clear to the last. (Two of the pro- 
ducts of the decomposition of digitalin, toxiresin and digitaliresin, 
however, produce convulsions like those of picrotoxin.) Large 
doses cause subjective affections of vision, consisting in dimness. 


996 VEGETABLE MATERIA MEDICA, [sHCT. v. 


occasional flashes of light, or in the constant appearance of a 
rainbow or bright light before the eyes. Locally applied to the 
eye it produces irritation at first, and afterwards causes a halo 
to surround bright objects. 

The respiration is generally somewhat slowed, and occa- 
sionally before death may become excessively slow. 

The effects produced on the circulation by the active principles 
of digitalis and by substances having a similar action, such as 
oleandrin, scillain, adonidin, neriin, convalamarin, antiarin, and 
helleborein, may be divided according to Schmiedeberg into four 
stages :-— 

1. Rise of blood-pressure, usually though not invariably 
accompanied by slowing of the pulse. 

2. Continued rise of blood-pressure, with a quick pulse. 

8. Continued high pressure, with irregularity of the heart’s 
action and pulse-rate. 

4. Rapid fall of the blood-pressure, sudden stoppage of the 
heart, and death. 

The rise in blood-pressure is regarded by Schmiedeberg, 
Boehm, and others as entirely due to increased action of the 
heart and not at all to contraction of the vessels. With this 
view I cannot agree, and I still hold to the opinion which I ex- 
pressed many years ago that the rise in pressure 1s due in great 
measure to contraction of the arterioles. Not only is it more 
difficult to raise the pressure in the arterial system by alterations 
in the heart’s action than by contraction of the arterioles, as we 
find from experiments on a schema (p. 266), but the form of the 
pulse-curve under the action of digitalis conclusively demon- 
strates that the arterioles are contracted (vide p.276). This has 
also been demonstrated by Donaldson and Stevens,' who found 
that the addition of digitalis to blood lessens the flow through 
vessels in which circulation was artificially maintained. A 
similar result has been obtained by Ringer. 

The slow pulse in the first stage of digitalis-poisoning is 
partly due to stimulation of the vagus-roots of the medulla, and 
partly to increased sensibility or actual stimulation of the ends 
of the nerves in the heart. This increased sensibility has been 
shown to exist by Boehm, who found that after the adminis- 
tration of digitalis, a faradaic current which previously had no 
action on the heart would not only slow the pulse but produce 
prolonged diastolic arrest. 

The rapid pulse in the second stage of digitalis-poisoning 
is due to paralysis of the vagus-ends. The irregularities in the 
third stage depend on the action of the drug on the heart itself. 

The action of digitalis on the frog’s heart is very peculiar. 
At first it causes the pulsations to become slower and more 





‘ 
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powerful, then the contraction during systole becomes peristaltic, 
and the dilatation during diastole less and less complete, until 





Fig. 213,—Pulse-wave, 6 before and a after Injection of digitalis fn a dog. 


finally the ventricle stands quite still, in such complete systolic 
contraction that its cavity is entirely obliterated. The auricles 
are sometimes distended with blood, sometimes only moderately 
dilated. According to Schmiedeberg this contraction is not 
tetanic, but is rather due to increased elasticity of the cardiac 
muscle which prevents its normal relaxation during diastole. 
When it is overcome by driving a nutrient fluid into the ventricle 
under pressure, or by partially paralysing the cardiac muscle by 
saponin, apomorphine, or hydrocyanic acid, the systolic stillstand 
is removed, and pulsation again commences. 

Digestive Organs.—Small doses of digitalin have a pleasant 
bitter taste but exercise no marked effect upon the digestive organs. 
Larger doses produce loss of appetite, nausea, and vomiting, with 
rumbling and pain in the abdomen, and sometimes diarrhea. 
This occurs even when the drug is injected subcutaneously. 

Urine.—All observers are agreed regarding the diuretic power 
of digitalis in cardiac disease, but most of them state that it has 
no such power in health. In my own experiments, however, in 
which I took the same quantity of food by weight and of fluid by 
measure during more than a hundred days, I found that, while 
small doses had little or no action, marked diuresis occurred when 
the drug was pushed so as to produce symptoms of poisoning. 
In these experiments also I found that while the diuresis con- 
tinued the absolute quantity of solids excreted daily in the urine 
was increased, although their proportion to the urinary water 
was diminished. In cases of poisoning by digitalis, a marked 
diminution in the flow of urine frequently precedes a fatal issue ; 
and on injecting digitalis into the veins of a dog, Mr. Power and 
T found that the secretion of urine became entirely arrested when 
the blood-pressure reached its maximum, and again commenced 
when the blood-pressure began to fall (p. 430). It is probably to 
the power of digitalis to arrest the action of the kidneys and thus 
stop its own excretion that its cumulative action is due (p. 42). 
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Effect of Temperature on the Action of Digitalis.—It 
has already been mentioned (p. 47) that digitalis has sometimes 
no action on the pulse in pneumonia. The inhibitory action of 
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The unbroken Jine shows the pulse -rate, the dotted line shows the temperature 
in the axilla in all the figures. 
Fic. 214.—Shows the effect of rise of temperature alone. At the 195th minute both vagi were cut ; 
the section was not followed immediately by any apparent effect. After eight minutes more, 
the pulse-rate rose slightly and then fell. 





the vagi on the heart is lessened by heat, but their peripheral 
terminations, although weakened, are not completely paralysed. 
Dr. Cash and I have made some experiments which appear to 
show that a very high temperature has an action on the vagus 
centre in the medulla similar to its action on the ends of the 
nerve in the heart. It does not completely paralyse either the 
centre or the peripheral ends of the nerve, but it greatly weakens 


[| [Tire di 2 4 d_ 7p sho Wes 1BOLRS tho Me ibd ibd 240 244 ahd 2hs zhd24s 966 | 
ee tt 
EReE Se RAR ERE RU REELS 
eri pt tp to 

12 SERRE SRR ARES ERASER alr ee 
























OB See ae STN EZS 
ere aeeae ae 





Hla Ee 
| | tho | a SAeE EER AEE 
pei ianctesestoeaaett 

fee fa ane Zea a ae 





Fis. 215.—Shows the effect of rise i! temperature after injection of digitalis, At the <6th minute 
‘78 oc, (12 minims) tincture of digitalis were injected, and another similar injection was made 
at the 65th minute, At the 65th minute the rhage wan begun. After section of the vagl the 
pulse continued to rise, but not more rapidly than before. 





them. This weakening action is so great that it practically 
amounts to paralysis, for when the temperature rises above a 


“CHAP, XXXIV.] = - COROLLIFLORA. 999 


-certain point the pulse-rate suddenly rises just as it would do if 
both vagi were cut. This is shown in Fig.214. When the pulse- 
irate has been thus quickened by heat, section of the vagi does 
mot render it any quicker (Figs. 215 and 216). 

Although the vagus centre is so much weakened by the 
-action of the heat that it ceases to exercise any inhibitory action 
upon the heart, yet its functional activity is not completely de- 
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‘Pra, 216.—Shows the action of digitalis when given after the temperature has already risen. Atthe 
80th minute the warming was begun; at the 100th minute 75 c.0. of tincture of digitalis was 
injected. 


stroyed even by very high temperatures, and irritation of an 
afferent nerve will still cause reflex slowing (p. 290) of the pulse, 
until immediately before the death of the animal from hyper- 
pyrexia. 

These experiments render it probable that the rapid rise in 
the pulse-rate, which a high temperature occasions, is chiefly of 
central origin, and is due to partial paralysis of the vagus centre, 
although diminished action of the peripheral ends of the vagus 
and increased action of the cardiac ganglia also aid in quicken- 
ing the pulse. 

Although neither the vagus centre nor the vagus ends in the 
‘heart are completely paralysed by very high temperatures they 
are yet weakened so much that digitalis, and probably all drugs 
which act like it, such as adonidin (p. 381), no longer slow the 
pulse as they do at normal temperatures. This is shown in Fig. 
216, where the pulse remained slow until the temperature rose to 
nearly 41° C. and then suddenly became very quick. Moderately 
high temperatures do not prevent digitalis from slowing the 
heart (Fig. 214). 

Action of Different Preparations of Digitalis——The two 
most marked effects of digitalis in disease are a reduction in the 
rate of the pulse, and an increase in the amount of urine. These 
effects are not coincident, and, according to Christison, the 
-dinretic action is less when the heart is much affected. The pre- 
paration generally employed to act on the heart is the tinc- 
ture, while the infusion is regarded as the best diuretic.' The 
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differences between the action of the infusion and tincture of 
digitalis are probably due, in part at least, to the different pro- 
portions in which the active principles of the plant are dissolved 
by alcohol and water. | 

In digitalis, as in physostigma (p. 904) and many other 
plants, there 1s a mixture of principles having antagonistic 
actions. Digitonin, which has an action very like saponin (pp. 
807, 915), will to a greater or less extent antagonise the action 
of digitoxin, digitalin, and digitalein. Digitonin is readily 
soluble in water, forming, like saponin, a solution which froths 
easily. Digitaleim is soluble in water, but digitalin is only spar- 
ingly so, and digitoxin is hardly soluble in water at all. 

The solubility of these substances in alcohol is almost the 
converse of their solubility in water. Digitonin is sparingly 
soluble in alcohol, while digitalin and digitalein are readily 
soluble. Digitoxin is only sparingly soluble in cold alcohol. 

From the ready solubility of digitonin in water, infusion of 
digitalis will contain it in much larger proportion than digitalin 
or digitalein. This, indeed, is readily seen by putting some in- 
fusion of digitalis into one bottle and a corresponding dose of 
the tincture diluted with water until both solutions have the 
same bulk. On shaking the bottles, the infusion will be found 
to froth much more strongly and to retain the froth much 
longer than the diluted tincture, although the latter also froths 
strongly. 

Tincture of digitalis will, on the other hand, contain a larger 
proportion of digitalin and digitalein, with probably a small 
quantity of digitoxin. 

It is quite possible, however, that in addition to differences 
in the preparations due to the menstruum, there may be differ- 
ences in the same preparation due to the plants used. Thus in 
Edinburgh the usual dose of the infusion 1s half an ounce, and 
this is usually readily tolerated, while in London I have fre- 
quently seen doses of one or two drachms produce considerable 
gastric disturbance. The infusion of the U.S.P. is nearly twice 
as strong as that of the B.P.,and yet the recogmised dose is con- 
siderably larger. 

Whether these differences are or are not due to the amount 
and relative proportions of the active ingredients in digitalis 
plants grown in Scotland, England, and America, is a point 
which requires investigation, more especially when we have other 
examples, e.g. cannabis indica, where there is a notable difference 
vetween the action of plants of the same species growing in dif- 
ferent climates. 

Uses.—It is chiefly used as a tonic to the heart, when its 
action is irregular and feeble, and in dropsy, especially cardiac 
dropsy (pp. 832, 336). 

It is used in functional palpitation, and in the irritable heart 
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often seen in young soldiers, but its chief use is in mitral 
disease. 

In pure aortic disease, with hypertrophy, it is not only in- 
jurious but dangerous, since by slowing the pulse-rate it lengthens 
the time during which blood can regurgitate (pp. 383, 334). 

When the aortic disease is accompanied by mitral incompe- 
tence and the immediate danger is that from the mitral affection, 
it may be given with advantage (p. 8334). In these cases, whilst 
taking the drug the patient must be kept perfectly quiet, as there 
is a great danger of sudden syncope (p. 835). 

Digitalis is of great use as a soporific in sleeplessness at 
night, accompanied by drowsiness during the day, for both these 
symptoms depend on want of tone in the vessels, the blood gra- 
vitating to the feet when the patient is erect and to the head 
when in a lying posture (p. 194). 

It is very useful in hemorrhages, especially when occurring 
in the lungs, and it has been added to cough mixtures to lessen 
congestion of the mucous membrane. 

It was formerly used in fever and pneumonia, but is now 
discarded as being of very little use. 

In delirium tremens it has been given in very large doses, but 
its use is dangerous. 

In dropsy depending on mitral disease, also in renal dropsy 
and ascites, it has been used with good effect. 

It is very serviceable in some cases of menorrhagia. Its 
action in this case is due not to contraction of the vessels of the 
uterus, but of the walls of the uterus itself, since digitalis did 
not affect hemorrhage from a fungoid growth in the cervix 
(Dickinson). 

It is also useful in spermatorrheea. 

Precavtions.—(1) Stop the administration of digitalis on the 
appearance of sickness or a tendency to faint, or change the 
preparation of digitalis and lower the dose. 

(2) Do not give digitalis in large doses unless you see the 
patient frequently, and it is necessary to push the drug. Keep 
the patient in bed, and do not allow him even to sit up in bed, 
much less to rise, and above all not to rise up and make water, 
as otherwise fatal syncope may occur (p. 265). 

TREATMENT ON Porsontna.—Keep the patient recumbent and 
give stimulants, e.g. alcohol. Tannin has been recommended in 
order to precipitate digitalin in the stomach. 


U.S.P. Leptandra. Lepranpra. Cvunver’s Roor.—The 
rhizome and rootlets of Leptandra virginica (Veronica virginica). 


Onaracters.—Horizontal, from four to six inches (10 to 15 centimetres) 
long, and about a quarter of an inch (6 millimetres) thick, somewhat fiat- 
tened, bent and branched, deep blackish-brown, with cup-shaped scars on the 
upper side, hard, of a woody fracture, with » thin, blackish bark, a hard, 
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yellowish wood, and a large, ied aaneaaiaarada about six-rayed pith; rootlets 
thin, wrinkled, very fragile; inodorous; taste bitter and feebly acrid. 


Dosz.—Of the root, 20-60 gr. (1°:5-4 gm.). 


PREPARATIONS. 
DOSE 
Extractum Leptandre®...............cscsesseecseers 2-4 gr. 
re ws Flaidum..............0... 80-60 min. 


CompositIon.—It contains a resinous principle, leptandrin. 

Action.—It is an irritant to the gastro-intestinal mucous 
membrane, and stimulates the secretion of bile (p. 408). It 
may be used as a cathartic in biliousness or constipation. 


PEDALINE. 


U.S.P. Oleum Sesami. Or or Sesamum. (Benné Oil.) —A 
fixed oil expressed from the seed of Sesamum indicum. 

CuaracTErs.—A yellowish or yellow, oily liquid, inodorous or nearly 80, 
‘having a bland, nut-hke taste, and a neutral reaction. 


Aorron.—Similar to olive oil (q.v. p. 967). 


VERBENACE. 


Lippia Mexicana. Not officinal.—An evergreen creeping 
shrub growing in Mexico. The parts used are the leaves and 
flowers. 

Composition.—It contains 4 volatile oil—lippiol—a camphor- 
like body, and a substance allied to quercitin. 

Action.—Lippiol in doses of 8 gr. (0°2 gm.) caused in a cat 
within half an hour slight dilatation of the pupil and nictitation 
(probably due to gastro-enteric irritation, p. 218). A repetition 
-of the dose caused vomiting, restlessness, and sleep lasting for 
two hours. In doses of 44 gr. (0°38 gm.) it causes warmth, 
flushing, diaphoresis, and drowsiness (Podwissotzki). 

Uses.—As a respiratory sedative in cough. Given as tinc- 
ture in doses of 4-1 fl. dr. 


LABIAT. 


Rosmarinus, U.S.P. Roszmary.—The leaves of Rosmarinus 
‘0 ” 
CHaracrers.—About one inch (25 millimetres) long, rigid, linear, entire, 
revolute, dark green above, woolly and glandular beneath; pungently aro- 
‘matic; somewhat camphoraceous. 

PREePaRaTion. 
Vinum Aromaticum. 

Oleum Rosmarini, B. and U.S.P. Om or Rossmary.—The 
oil distilled from the flowering tops of Rosmarinus officinalis, B.P. 
A volatile oil distilled from rosemary, U.8.P. 
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Omanacters.—Colourless, with the odour of rosemary, and a warm aro- 
anatic taste. 


Dosz.—1-5 min. 


PREPARATIONS. 

2B.?P. DOSE. 
Linimentum Saponis (p. 516).............s.sssccscseees for external use. 
Spiritus Rosmarini................00cccce cece eee eee 10-50 min. or more. 
Tinctura Lavandule Composita............. ......00 4-2 fi. dr. 

U.8.P. 
Linimentum Saponis (p. 517)........c.cssseceseoesees for external use. 
Spiritus Odoratus...........c..cceccsscecsceceeresssseeeees do. 
Tinctura Lavandule Composita....................0606 4-2 fi. dr. 


Action anp Usze.—lIt is a stimulant and carminative, and is 
used to lessen flatulence, and to allay pain and spasm of the 
intestines. It is a useful adjunct to purgatives, and is used in 
hysteria. 


U.S.P. Lavandulzw. Lavenper.—The flowers of Lavandula 


vera. 


CHaracters.—Calyx tubular, blue-grey, hairy, five-toothed, the apes 
tooth largest and roundish-rhomboid ; corolla violet-blue, hairy and glan 

on the outside, tubular and two-lipped, the upper lip two-lobed, the lower lip 
three-lobed ; stamens four, short, on the corolla tube; odour fragrant; taste 
‘bitterish, aromatic, somewhat camphoraceous. 


PREPARATION. 
Vinum Aromaticum. 


Oleum Lavandulz, B. and U.S.P. Om or Lavenprr.— 
The oil distilled in Britain from the flowers of Lavandula vera, 
B.P. A volatile oil distilled from the flowering tops or whole 
herb of Lavandula vera, U.S.P. 


CuaractTers.—Colourless or pale yellow, with the odour of lavender, and 
4 hot, bitter, aromatic taste. 


Dosz.—1-4 min. 


PREPARATIONS. 
Linimentum Camphore Compositum (p. 516) ...........006 
Bpiritus Wa vanGulgqw.nn. ne ccccscsnsecseseeccssesees 1 fi. dr 
Tinctura o COMPOSIta........0....sceccccsenseees -2 fl. dr 
U.8.P. 
Tinotura Lavandulm Composita ............cc.ceseeseececesenenes $-2 fi. dr. 


Tinctura Lavanduisee Composita, B.and U.S.P. Compounp TiIncTurs 
OF LAVENDER.—Oil of lavender 1} fl. dr., oil of rosemary 10 min., cinnamon 
bark, bruised, 150 gr., nutmeg, bruised, 150 gr., red sandal-wood 800 gr., 
rectified spirit 2 pints, B.P. Oil of lavender 8 parts, oil of rosemary 3, 
cloves 4, nutmeg 10, red saunders 8, alcohol 680, water 270, and diluted 
alcohol up to 1,000 parts, U.5.P. 
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U.S.P. Oleum Lavandulz Florum. Om or Lavenper 
Fiowers.—A volatile oil distilled from fresh lavender. 

CraracTers.—A colourless or yellowish liquid, having the fragrant Sanne 
of lavender flowers, a pungent and bitterish taste, and a neutral reaction 
while fresh. Sp. gr. about 0°890. It is readily soluble in alcohol, and in 
acetic acid of 90 or more per cent. When heated to about 80° C. (176° F.) it 
should not yield a colourless distillate having the characteristics of alcohol. 


Dosre.—1-5 min. 


PREPARATIONS. 
U.8.P. DOBE. 
Spiritus Lavandula (3 parts of the oil with 97 of alcohol)...}-2 fi. dr. 
Spiritus Odoratusisceises cevcsssctevcsyescscrsasecerccavssesscsssednees cas 


Action anp Uses.— Lavender is a stimulant and carmina- 
tive, and is used to lessen flatulence, to relieve colic, and in 
hysteria. Tinctura Lavandule Composita is contained in Liquor 
Arsenicalis. — 

Oleum Menthe Piperite, B. and U.S.P. Om or PeEpper- 
mInt.—The oil distilled in Britain from fresh flowering pepper- 
mint, Mentha piperita, B.P. 

A volatile oil distilled from peppermint, U.S.P. 


CuaracTers.—Colourless or pale yellow, with the odour of peppermint ; 
taste warm, aromatic, succeeded by a sensation of coldness in the mouth. 


PREPARATIONS. 
B.P. DOSE. 
Aqua Menthese Piperite: (1} fl. dr. tol gallon) baat 1-2 fi. oz. 
Rssentia Menthe Piperitee (1 volume in 5)........10-20 min. 
Pilula Rhei Composita (vide p. 523) (1 min. in 1 dr.).. nearly 5-10 gr. 
Spiritus Menthes Piperitee (1 volume in 50) ...... fl. dr. 


Tinctura Chloroformi et Morphing (1 min. in 2 fi, 0z.)..6-10 min. 
Dose.—1-5 min. 


Aqua Menths Piperite ..............:.ccesserecessevscssesesees 1-2 fi. oz. 
Spiritus Mentha Piperitee..................:seccee cooseeeeces 10-15 min, 
Trochisei Menthe Piperite (Peppermint Lozenges)....ad lib. 


Action anp Use.—Carminative and stimulant, used to relieve 
flatulence and colic; and as an adjunct to purgatives, to lessen 
griping. Modsquito-bites may be prevented by rubbing the skin 
of the face and hands, the lips and the margins of the nostrils 
with soap strongly scented with peppermint or lavender. A 
sprig of peppermint or pennyroyal, or a small bottle containing 
their volatile oils, hung near the head during sleep is said to 
have a similar effect. Peppermint lozenges are useful in reliev- 
ing flatulence and the a to faintness due to it. 


B.P. Menthol. C,,H,,O0. Pserrerwmr Campnor.—A stearop- 
tene obtained by Boe sg the oil distilled from the fresh herb of 
Mentha arvensis, vars. piperascens et glabrata; and of Mentha 


piperita. 
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CuHaracTEeRs.—Colourless crystals or masses, with a taste and smell of 
‘peppermint oil, sparingly soluble in water, readily soluble in alcohol, ether, 
and ethereal oils. When rubbed up with an equal quantity of thymol it 
forms a colourless oily liquid. The same is the case aes it is rubbed with 
an equal quantity of pure carbolic acid or of chloral hydrate, or with butyl- 
chloral hydrate in the a ota of 1 part to 2 of menthol, or with camphor 
2 parts to 8 of menthol. When boiled with sulphuric acid diluted with half 
its volume of water it becomes blue, the acid becoming brown. 


Action.—It is a powerful antiseptic. When applied to 
mucous membranes or the skin it causes a feeling of warmth or 
burning, replaced by a feeling of coldness when the part is blown 
upon. 

Uses.—It is chiefly used as an anti-neuralgic. It is either 
applied in the form of a solid pencil rubbed lightly over the part 
where the pain is felt, or an alcoholic solution, or the oily liquids 
prepared by trituration with camphor, carbolic acid, &c., may be 
painted over the painful spots. These oily liquids are also ap- 
plied on cotton wool in order to relieve toothache. 


Oleum Menthz Viridis, B.and U.S.P. Om or Spearmimr. 
The oil distilled in Britain from fresh flowering spearmint, 
Mentha viridis, B.P. 


CHaRAcTERS.—Colourless or pale yellow, with the odour and taste of 
spearmint. 


Dosrt.—1-5 min. 


PREPARATIONS. 
B.P. DOSE. 
Aque Menthe Viridis (1) fl. dr. to 1 gallon) ...............066. 1-2 fi. oz. 
U.8.P. 
AQUA Menthie Viridis ccssscses es svete ntiwasecusdadauastegenietienabeceane 1-2 fl. oz. 
Spiritus Mentha Viridis .......... ..cccccescscscccscccssssoscescnsesaneees 5-20 min. 


Action anp Usrs.—Like other carminatives and stimulants, 
to relieve colic, flatulence, and with purgatives to prevent 
griping. 

Thymol, B. and U.S.P. Tuymon. C,,H,,HO, or O,H,. 
©,H,.CH,.0H.—A stearoptene obtained from the volatile oils of 
Thymus vulgaris (Labiate), Monarda punctata (Labiate), and 
‘Carum Ajowan (Ptychotis Ajowan) (Umbellifere). 

These oils contain thymol and thymene, C,,H,,, which is 
fluid. The thymol is separated by saponifying with caustic soda 
and treating the separated soap with hydrochloric acid, or from 
a distilled fraction of the oil by exposure at a low temperature. 
It may be purified by recrystallisation from alcohol. 

CuaracTers.—Large oblique prismatic crystals having the odour of thyme 
and a pungent aromatic flavour. They sink in cold water, but on heating 
the mixture to a temperature of 110° to 125° F. (43°8° to 51-7° C.) they melt 
and rise tothe surface. The crystals volatilise completely at the temperature 
of a water-bath. 

Sotusitity.—Slightly soluble in cold water, freely soluble in alcohol, 
ether, and solutions of alkalis. 
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Reactions.—A solution of thymol in half its bulk of glacial acetic acid, 
iran with an equal volume of sulphuric acid, assumes a reddish-violet 

Garvie Carbolis acid. 

Trst.— Water saturated with thymol when treated with a few drops of 
test solution of ferric chloride should not give a blue colour (absence of car- 
bolic acid). 

Dosz.—Internally, 4-10 gr. For spray, 1 in 800 of hot. 
water. As ointment, 5-80 gr. to 1 oz. of petrolatum. As in- 
halation, 6 gr. to an ounce of warm water. 

Action.—In respect of its physiological action, thymol ap- 
pears to stand between carbolic acid and oil of turpentine. Like 
carbolic acid, it destroys low organisms, and is a powerful an- 
tiseptic. In higher animals it acts as a local irritant and 
anesthetic to the skin and mucous membranes. When absorbed 
it paralyses the nerve-centres in the cord and medulla, like 
earbolic acid, lessening reflex action, slowing respiration, and 
lowering the blood-pressure and temperature. In poisonous 
doses it causes weakness, drowsiness, coma, and death. It differs 
from carbolic acid in being less volatile and less easily oxidised. 
Its action as a disinfectant is more permanent, and at the same 
time more powerful than that of carbolic acid. It is less irri- 
tating to the skin or mucous membrane, and does not act as a 
caustic like carbolic acid, and is a less powerful poison to mam- 
mals. Its action on the nerve-centres is a paralysing one from 
the first, and is not preceded by excitement as in the case of 
carbolic acid. While in the body it appears to effect tissue-meta- 
bolism, for in animals poisoned by it the liver is found quite 
fatty, as in phosphorus-poisoning. It appears to be eliminated 
by the respiratory and urinary organs, and to cause irritation of 
these organs during the procese of excretion. In poisoning by 
it the bronchial mucous membrane is extremely congested, the 
secretion of mucus increased ; the lungs congested, and some- 
times consolidated; the kidneys inflamed, and the urine albu- 
minous or bloody. 

Uses.—It has been used as an antiseptic instead of carbolic 
acid for dressing wounds; as an application to skin diseases, 
ringworm, eczema, psoriasis; as a gargle, spray, or inhalation 
in sore-throat, bronchiectasis, and phthisis, or as an injection in 
ria Internally it has been used in diabetes and vesical 
catarrh. 


U.S.P. Hedeoma. Heproma. Prnnyroyvan.—The leaves 
and tops of Hedeoma pulegioides. 


Caanacrers.—Leaves opposite, short-petioled, about half an inch (12 
millimetres) long, oblong-ovate, obscurely serrate, glandular beneath ; 
branches abd grea techy ; flowers in small, axillary cymules, with a 
tubular-ovoid, two-lipped and five-toothed calyx, and a pale-blue, spotted, 
two-lipped corolla, containing two sterile and two fertile exserted stamens > 
odour strong, mint-like; taste warm and pungent. 
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PREPARATION, 
U.8.P. DOSE. 


Olea Hedeomsd......ccccccccecscsccccccssccscccssvcccscccccccsesesovses 1-5 min. 


Composition.—It contains a volatile oil. 

ActTIon aND Usts.—It is stimulant, carminative, diaphoretic,. 
and emmenagogue. It is used in flatulence and in amenor- 
rhea. It is frequently given in the form of hot infusion, to 
promote the menstrual flow when delay or recent suppression 
has occurred. 


U.S.P. Marrubium. Marrusium. Horexnounp.—The leaves 
and tops of Marrubium vulgare. 


Cuaracters.—Leaves about one inch (25 millimetres) long, opposite, 
petiolate, roundish-ovate, obtuse, coarsely crenate, strongly rugose, downy” 
above, white-hairy beneath; branches quadrangular, white tomentose; 
flowers in dense, axillary, woolly whorls, with a stiffly ten-toothed calx, a 
whitish bi-labiate corolla, and four included stamens ; aromatic and bitter. 

Composirion.—It contains a volatile oil and a bitter principle, 
marrubiin. 

Dosz.—80-60 gr. (2-4 gm.). 

Usrs.—It is expectorant, tonic, diaphoretic, and diuretic. 
In large doses it is laxative. It is employed in laryngeal and 
bronchial catarrh, and in chronic affections of the lungs attended 
with cough and copious expectoration. 


U.S.P. Melissa. Menissa. Bauu.—The leaves and tops of 
Melissa officinalis. 

CHARACTERS.—Leaves about 2 inches (5 centimetres) long, petiolate, 
ovate, obtuse, crenate, somewhat hairy, glandular; branches quadrangular ; 
flowers in about four-flowered cymules, with a tubular, bell-shaped, five- 
toothed calyx, a whitish or purplish two-lipped corolla, and four stamens ; 
fragrant, aromatic, and bitterish. 

Composition.—It contains a small quantity of a volatile oil. 

Usrs.—It has scarcely any remedial action, but is used in 
the form of warm infusion or tea as a diaphoretic in slight 
febrile conditions. 


U.S.P. Origanum. Orteanum. Witp Marsoram.—Origanum 
vulgare. 


CuaracTEers.—Stem branched above, often purplish, leaves opposite, pe- 
tiolate, about an inch (25 millimetres) long, roundish-ovate, obtuse, nearl 
entire, pellucid-punctate, hairy beneath; flowers in corymbs, with reddish 
bracts, a five-toothed calyx, a somewhat two-lipped, pale purple corolla, and 
four exserted stamens ; aromatic, pungent, and bitterish. 


PREPARATION. 
Vinum Aromaticum. Used externally. 


Composrrion.—It contains a volatile oil, which has been: 
largely superseded by the oil of thyme. 

Action aNpD Usss.—The infusion is tonic, diaphoretic, and: 
emmenagogue. It is also used externally as a fomentation. 
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U.S.P. Salvia. Sauvia. Sacu.—The leaves of Salvia off- 
cinalis. 
CuHaracTERS.—About two inches (5 centimetres) long, petiolate, ovate- 
oblong, obtuse, finely crenulate, thickish, wrinkled, greyish-green, soft-hairy 
and glandular beneath ; aromatic, bitterish, somewhat astringent. 


PREPARATION. 
Vinum Aromaticum. Used externally only. 


Compostt1on.—The leaves contain a volatile oil. 

Usrs.—They are chiefly used as a condiment. The infusion 
is tonic, carminative, and slightly astringent. It is used in 
atonic dyspepsia, and to check hectic sweating. 


U.S.P. Scutellaria. Scuretuarta. Sxuwui-cap.—Scutellaria 
lateriflora (whole plant). 


CHaractEers.—About twenty inches (50 centimetres) long, smooth; stem 
q , branched ; leaves opposite, petiolate, about two inches (5 centi- 
metres) long, ovate-lanceolate or ovate-oblong, serrate; flowers in axillary, 
one-sided racemes, with a pale blue corolla and a two-lipped calyx, closed in 
fruit, the upper lip helmet-shaped ; odour slight ; taste bitterish. 


PREPARATION. 
U.8.P. DOBE. 
Extractum Scutellarias Fluidum................scescsessssccssseces 1-2 fi. dr. 


Usrs.—As a remedy it has little value. It has been used 
as a nervine tonic in neuralgia, chorea, delirium tremens, and 
nervous exhaustion. 


1009 


CHAPTER XXXV. 


Class III.—DICOTYLEDONES MONOCHLAMYDE&. 
(APETALZS.) 


CHENOPODIACE£:. 


U.S.P. Chenopodium. CHENopopium. AMERICAN WoRMSEED. 
The fruit of Chenopodium ambrostoides, var. anthelminticum. 


CHARACTERS.—Nearly one-twelfth of an inch (2 millimetres) in diameter, 
depressed-globular, glandular, dull greenish or brownish, the integuments 
friable, containing a lenticular, obtusely-edged, glossy, black seed. It has a 
peculiar, somewhat terebinthinate odour, and a bitterish, pungent taste. 


Dosze.—10-40 grains. 


U.S.P. Oleum Chenopodii.—A volatile oil distilled from 
wormseed. 

Usre.—lIt is used as a vermifuge to expel lumbricoid worms. 
The powdered seeds, which possess the active medicinal virtues, 
may be combined with some agreeable elixir, or the essential oil 
may be given on a lump of sugar, or in emulsion in doses of 3-5 
minims. 


PHYTOLACCACE. 


U.S.P. Phytolacce Bacca. Pyyronacca Berry. Poxe Berry. 
The fruit of Phytolacca decandra. 


CuHanacTEers.—A depressed-globular, dark purple, compound berry, about 
one-third of an inch (8 millimetres) in diameter, composed of ten carpels, 
each containing one lenticular, black seed ;*juice purplish-red ; inodorous 3 
sweet, slightly acrid. 


U.S.P. Phytolaccz Radix. Pxyrouacca Root. Poxe Roor. 
The root of Phytolacca decandra. 

CHARACTERS,— Branched, wrinkled, yellowish-brown externally, yellowish- 
white internally. Transverse sections exhibit numerous concentric rings. 
No smell; taste sweetish, and afterwards acrid. 

Action.—Poke is emetic, cathartic, and somewhat narcotic, 
producing in large doses vomiting, purging, drowsiness, dimness 
of vision, giddiness, and sometimes convulsions. It has been 
proposed as an emetic instead of ipecacuan, but its action is too 
slow. Asan alterative it has been recommended in rheumatism. 
Externally a strong infusion or decoction of the root has been 
used in piles, skin diseases, and cancer. 
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POLYGONACEZ. 


Rhei Radix, B.P.; Rheum, U.S.P. Ruxuzars Roor, B.P.; 
Ruvsags, U.S.P.—The root more or less deprived of its bark, 
sliced and dried, of Rheum palmatum, Rheum officinale, and pro- 
bably other species. Collected and prepared in China and 
Thibet. 


CHARACTERS.—Trapezoidal, roundish, cylindrical, or flattish pieces, fre- 
quently bored with one hole, yellow externally, internally marbled with fine 
waving greyish and reddish lines, finely gritty under the teeth ; taste bitter, 
faintly astringent and aromatic ; odour peculiar. 

Composition.—The chief constituent is chrysophanic acid, 
so-named from its forming briliant yellow crystals. It is ex- 
tracted by ether or alcohol, not by water. Besides this there is 
also a glucoside chrysophan, which splits up into chrysophanic 
acid and sugar. There are also several resinous matters, one of 
which, phaoretin, is purgative, and mineral compounds are also 
present, especially oxalate of calcium. The astringency of rhubarb 
is due to a peculiar tannic acid (rheo-tannic), which is soluble 
in water and alcohol, but not in ether. 

ImPuUBITIES.—English rhubarb and turmeric fraudulently added. 


Trsts.—Odour and taste (English rhubarb). Boracic acid does not turn 
the yellow exterior brown (turmeric). 


Dosz.—Of the powdered root, 1-5 gr. as a stomachic ; 10-30 
gr. as a purgative. 


PREPARATIONS. 

B.P. DOBE. 
Mxtractum Bhel..............c..ccccecsssvvvesecccssceenes 5-15 gr. 
Infusum Rhei (j-oz. in 4-pint for 1 hour)...........1-2 fl. oz. 
Pilula Rhei Composita (vide p. 523)................ 5-10 gr. 
Pulvis Rhei Compositus ...................ccc cece 5~10 gr. (child). 

‘, a ee ere 20-60 gr. (adult). 
Syrupus Bhel.................. éesde oe tea basrniassan'és caidas 1-4 fi. dr. 
Wimctura Whel....... cece serecessecceseseenees 1-2 fi. dr. (stomachic). 
es a: umaweeuent aaah Wiees over audinesee. deecanetons 4-1 fl. oz. (purgative). 

Wisitten: BROS i iscsi cesses iscissceuesieeseeviaenvits 1-2 fi. dr. 

U.8.P. 

Rurvx. 

Extractum Rhei .............scccsescsssosessenssoes Padeeveukas 8-10 gr. 
Extractum Rhei Fluidum .................cscssesereeoere: 1-10 min. 
Pilulm Rhei (vide p. 528)..........0...-cersesssseesesseeees 1-3 a (8 gr. each). 
Pilale Rhei posite (vide p. 528) ..... .....scseceeee 1-4 pills. 
Pulvis en Compositus.............sesseesssereeceneeerers 80.60 gr. 
Syrupus Rhéi................2.0006 eT rrr: 1-4 fi. dr 
Syrupus Rhei Aromaticus .................-.sssesceesseees 1-4 fl. dr \ for children 
Tincture BG seciccsvecckvateesienss cevedeagecessees edecesvs 1-6 fi. dr. 
Tinctura Rhei Aromatica ..............cccccsscsececsceeess 1-4 fi. dr. 
Tinctura Rhei Duleis ........c...cecsecscccsersessescssonees 1-4 fi. dr. for children. 
Wintiia BOG foc cose ccicebicscarceeestsstestntiedetetecece oo L—4& fl. dr. 
Mistura Rhei ot Bodm.......ccccssecccsecsrscesssvecnscceees 2 dr.8 oz. 


B.F. Pulvis Rhei Compositus. Comrouxn Powprx or Ravsans (Gueaogy’ 
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Powpzr).—Rhubarb root, 2 oz.; light magnesia, 6 0oz.; ginger, 1 oz. Mix the 
powdered ingredients and pass through a fine sieve. 

3B.P. Syrupus Rhei. Syrup or Ruvsans.—Rhubarb root and coriander fruit, 
both in coarse powder, each 2 0z.; refined sugar, 24 oz.; rectified spirit, 8 fl. oz. ; 
distilled water, 24 fl.oz. Percolate the rhubarb and coriander with the spirit and 
‘water; evaporate the filtrate to 18 fl. oz.; filter; dissolve the sugar in the filtrate. 

B.P. Tinctura Rhei. Tincture or Rauvsars.—Rhubarb, 2 oz.; bruised car- 
damom seeds, } 0z.; coriander fruit, 3 oz.; saffron, } 0z.; proof spirit, 1 pint. 

B.P. Vinum Rheil. WrnE or Ravsans.—Rhubarb root, 14 oz.; Canella alba 
bark, 60 gr.; sherry, 1 pint. 

U.8.P. Pulvis Rhei Compositus. Compounp Powprr or Ruvpars.—Rhubarb, 
25; magnesia, 65; ginger, 10 parts. 

U.S.P. Syrupus Rhei. Syrup or Ruvsans.—Rhubarb, 90; cinnamon, 18; 
carbonate of potassium, 6; sugar, 600; water q.s. to make 1,000. 

U.S.P. Syrupus Rhei Aromaticus. Aromatic Syrup oF Ravpars.—Aromatic 
tincture of rhubarb, 10; syrup, 90 parts. 

U.S.P. Tinctura Rhei. Trncrore or Raevsars.—Rhubarb, 12; cardamom, 2; 
diluted alcohol up to 100 parts. 

U.S.P. Tinctura Rhei Aromatica. Aromatic Trvctore or RavBars.—Rhubarb, 
20; cinnamon, 4; cloves, 4; nutmeg, 2; diluted alcohol up to 100. 

U.S8.P. Tinctura Rhei Dulcis. Sweet Trxcrure or Ruvsars.—Rhubarb, 8; 
glycyrrhiza, 4; anise, 4; cardamom, 4; diluted alcohol up to 100. 

U.8.P. Vinum Rhei. Wry or Ryuvsans.—Rhubarb, 10; calamus, 1 ; stronger 
white wine up to 100. 


Action anD UsEes.—Rhubarb when chewed increases the flow 
of saliva. Small doses have a tonic and astringent action 
and are employed in atonic dyspepsia, especially when there is 
an accumulation of mucus in the intestinal tube. Large doses 
are purgative in their action, increasing peristalsis. This is 
followed by an astringent effect. It is especially useful in cases 
of diarrhoea associated with worms, or when there is some irritat- 
ing body in the intestines: the cause of irritation is removed, 
and then the after-astringent action checks the diarrhoea. 


U.S.P. Rumex. Rumex. YetLow Docr.—The root of Rumex 
crispus and of other species of Rumex. 

CuARACTERS.—F rom eight to twelve inches (20 to 80 centimetres) long, 
about half an inch (12 millimetres) thick, somewhat fusiform, fleshy, nearly 
simple, annulate above, deeply wrinkled below; externally rusty-brown, in- 
ternally whitish, with fine, straight, interrupted, reddish medullary rays, and 
a rather thick bark; fracture short; odour slight, peculiar; taste bitter and 
astringent. 

Composition.—It contains tannic acid and rumicine, which 
is identical with chrysophanic acid. 


PREPARATION. 
Extractum Rumicis Fluidum.............. rae 80-60 min. 


Action.—It is astringent and bitter, and is supposed to 
possess alterative properties, which render it useful in scorbutic 
“diseases. 
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ARISTOLOCHIACE. 


Serpentarie Rhizoma, B.P.; Serpentaria, U.S.P. Szr- 
PENTARY RarzomeE, B.P.; Serpentarm, U.S.P.—The dried rhizome 
and rootlets of Aristolochia Serpentaria or Aristolochia reticulata. 
From the southern parts of North America. 





Fra. 217.—Serpentary, half the natura! size. 


CHARACTERS.—A small roundish rhizome, with a tuft of numerous slender 
rootlets, about three inches long, yellowish, of an agreeable camphoraceous 
odour, and a warm bitter camphoraceous taste. 


Composrrion. — An essential oil, and resin, tannin, and 


sugar. 


ADULTERATION.—Other roots fraudulently or inadvertently added, distin- 
guished by appearance and smell. 


PREPARATIONS. 

B.P. DOSE. 
Infusurm Serpoentarier .............. cece ccecccsccecvecesensacs 1-2 fl. oz. 
Tinctura Cinchone Composita ........ Z . Mie Gaceetanesteain i fi. dr. 
Tinctura Serpentariz . ~2 fi. dr. 

U.B.P. 
Extractum Serpentarie Fluidum.. .............. . . «10-30 min 
Tinctura Cinchonge Composite ........c..c.0.06 65 5 cee eeeeees 1-4 fl. dr. 
Tinctura Serpentarise ............cscccesssesececeee + cescceesssecelad fl, Ar. 


Action anp Uses.—Serpentary is a stimulant tonic, and is 
used in atonic dyspepsia with nervous depression. Owing to its 
having some diaphoretic and diuretic properties, it is used in 
chronic rheumatism. 

AsanuM Evropzxvum or AsaraBacca belongs to this order ; its 
leaves were formerly used as an errhine. They cause powerful 
vomiting and purging when administered internally. 


PIPERACE. 


_ Piper Nigrum, B.P.; Piper, U.S.P. Brack Perrer.—The 
dried unripe fruit of Piper nigrum, B.P. The unripe fruit of 
Piper nigrum, U.8.P East Indies. 


_ CuaracTeRs.—Small, roundish, wrinkled ; tegument brownish-black, con- 


ee greyish-yellow globular seed; odour aromatic; taste pungent and 
itterish. 


Dosz.—5 to 20 grains. 


-OHAP, XXXV.] APETALA. 1018 


PREPARATIONS. 
B.P. DOSE. U.8.P. DOSE. 
Confectio Opii..........0006...5-20 gr. Oleoresina Piperis......... 1-2 min, 
Confectio Piperis ......... 60-120 gr. or more. 


Pulvis Opii Compositus .....2-5 gr. 
B.P. Confectio Piperis. Conrrcrion or Perrer.—Black pepper, 2; caraway 
fruit, 3; clarified honey, 15. 


U.S.P. Oleoresina Piperis. OLzoresmn or Prerrer.—Exhaust pepper with 
stronger ether, remove the ether by distillation and evaporation, and separate the 
oleoresin from the piperine in the residue by expression through a muslin strainer. 


ComposiTion.— Piperine, resin, and volatile oil. Piperine is 
a crystalline principle, almost neutral, tasteless, inodorous, and 
insoluble in water, and is isomeric with morphine. The resin 
possesses the pungent taste of the drug, and gives the oil its 
aromatic smell. 


U.S.P. Piperina. Prreringe. ©,,H,,NO,; 285.—A_ proxi- 
mate principle of feebly alkaloidal power, prepared from pepper, 
and occurring also in other plants of the Nat. Ord. Piperacee. 

CHARACTERS.—Colourless, or pale yellowish, shining, four-sided prisms, 
permanent in the air, odourless, and almost tasteless when first put in the 
mouth, but on prolonged contact producing a sharp and biting sensation. 
When heated to about 128° C. (about 262° F.), piperine melts, yielding a 
clear, yellowish liquid, which, on cooling, congeals to a resinous mass. It 
has a neutral reaction. 

SOLUBILITY.--It is almost insoluble in water, but soluble in 30 parts of 
alcohol at 15° C. (59° F.), in 1 part of boiling alcohol, and but slightly soluble 
in ethor. 

Reactions.— When heated on platinum foil, it takes fire and is consumed 
without residue. Concentrated sulphuric acid dissolves piperine with a dark, 
blood-red colour, which disappears on dilution with water. When treated 
with cold nitric acid, piperine turns rapidly greenish-yellow, orange, and red, 
and gradually dissolyes with a reddish colour. On adding to this solution an 
excess of solution of potassa, the colour is at first pale yellow, but on boiling 
it deepens to blood-red, while, at the same time, \apours of an alkaline re- 
action and of a peculiar odour (piperidine) are given off. 


Dose.—1 to 10 grains. 

Action anp Usres.—Pepper is a stimulant stomachic. It is 
used chiefly as a condiment, but has been employed in the treat- 
ment of hemorrhoids, and, on account of its stimulating action 
on mucous membranes, as a substitute for cubebs in the treat- 
ment of gonorrhea. The action and uses of piperine are 
similar to those of pepper. 


Cubeba, B. and U.S.P. Cusrss.—The dried unripe fruit of 
Piper Cubeba (Cubeba officinalis). Java. 


Fia, 218.—Cubebs, 


Cuaracrers.—Is like black pepper, but is distinguished from it by the 
adherent stalk of rather more than its own length, from which it gets its 
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ordinary name of tailed pepper. It has a warm camphoraceous taste and 
characteristic odour. 

Composrtion.—A volatile oil, aresin, and cubebin. Cubebin 
is neutral and crystalline. It does not seem to have any im- 
portant physiological action. The resin yields cubebic acid, and 
a voiatile oil consisting of a hydrocarbon holding a camphor in 
solution. 

Dosr.—Of the powder 80 to 120 gr. 


PREPARATIONS. 

B.P. DOBE. U.8.P. DOBE. 
Oleoresina Cubebee............ 5-30 min. Cubeba...........ccc000: 15 gr. 
Oleum W eeerneesune 5-20 min. Extractum Cubebe ) 8.30 min 
Tinctura a 4-2 fl. dr. Fluidum .......... j : 


Oleoresina Cubebe...5-80 min. 
Tinctura Cubebm.....8 min.-3 fl. dr. 
Trochisci Cubebs 

(each contains }-gr. oleoresin). 


Oleum Cubebz, B. and U.S.P. Om or Cusess.—A volatile 
oil distilled from cubebs. 


CHaracters.—Colourless or pale greenish-yellow, having the peculiar 
odour and taste of cubebs. 


Cosposrrion.—A hydrocarbon holding a camphor in solution. 


Oleoresina Cubebz, B. and U.S.P. OLeEoresm or CuBEBs. 


PREPARATION.—By extracting cubebs with stronger ether, distilling off most 
of the ether; letting the rest evaporate; transferring the residue to a closed 
vessel till waxy and crystalline matter has ceased to deposit, and then pour- 
ing off the oleoresin. 


Dosr.—5 to 30 min. (0°3 to 2 gm.) given in capsules. 

Action anpD Uses.—Cubebs owes its action to the oil and 
resin. It is carminative and stimulant to mucous membranes. 
It is used chiefly for its action on the mucous membrane of the 
bladder and urethra, as in gonorrhea (p. 446). It is used in the 
form of lozenges for relaxed sore-throat, and as an errhine for 
coryza when free secretion has become established. It is slightly 
diuretic, and has been used as an adjunct to other diuretics. 
Large doses may produce gastro-enteritis, and it sometimes gives 
rise to a rash resembling urticaria. The oil has an action some- 
what like oil of turpentine or oil of copaiba. The resin is said 
to be a more active diuretic than the oil, and the oleoresin is 
therefore introduced into the U.8.P. 


Maticz Folia, Marico Leaves, B.P. Matico, Marico, 
U.S.P.—The dried leaves of Piper angustifolium (Artanthe elon- 
gata). Peru. 

CHakacTERs.—From two to eight inches long, veined and tesselated on 
the Upper surface, downy beneath. They may be confounded with digitalis 
leaves, but are distinguished by their marked reticulation in squares. 
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Composrtion.—Essential oil, artanthic acid, tannin, and 
resin. 
Dosz.—Of the powder, 30-60 gr. 


PREPARATIONS. 
B.P. DOBE. U.S.P. DOSE. 
Infusum Matice............ 1-4 fi. oz. Extractum Matico Fluidum...4-3 fi. dr. 
(4-0z. in 4-pint for 4-hour). Tinctura Matico..........ssseeee 8 fi. oz. 


Action anp Uses.—Matico is employed locally as a styptic 
to arrest hemorrhage from small wounds, such as leech-bites. 
It acts mechanically, much in the same way as a spider’s web. 
It has been administered in cases of vesical catarrh and gonor- 
rhea, but 1s now not much used. 


MYRISTICE. 


Myristica, B. and U.S.P. Nutmec.—The kernel of the seed 
of Myristica fragrans deprived of its hard coat or shell. Malayan 
Archipelago. 

CHARACTERS.—Oval or nearly round, about an inch in length, marked 
externally with reticulated furrows, internally greyish-red with dark brownish 
veins. It has a strong peculiar odour, and a bitter aromatic taste. Nutmeg 
resembles areca nut, especially in its internal structure, but the latter is devoid 
of the strong odour. 

ComposiITion.—Fixed oil (oil of mace) and volatile oil, the 
latter imparting the aromatic smell and taste. 


Dose.—Of powdered nutmeg, 5-15 gr. 


PREPARATIONS. 

B.P. DOSE. 

QGlOmM MEyYristicae...... ccc ccccececeescc cee oe ssvcceceeceeneees 1-5 min. 
WXPPESSuM..... cece eee 1-5 min. 

Pulvis Catechu COMPOSItUS sc.aca Seivassesicedeviss eotdersceduars 20-40 gr. 
Pulvis Crete Aromaticus..........cccecccccseceeeeesssceeseeeesees 10-60 gr. 
Spiritus Armoracis#® Compositus......... cccsecesseeeceeeenseees 1-2 fi. dr. 
Tinctura Lavandule Composita........... cccsersesssseeesseese fae fl. dr, 

U.8.P. 
Tinctura Lavandulw Composite ............ ceesescewecseeeeeeed 1_2 fi. dr. 
Pol vis: APOmiBtiOUs siics iscceasaseivaccevdessseisicvecasseeencaaadses 10-80 gr. 


Oleum Myristicz, B.and U.S.P. Vouatite On. or Nurmec. 
The oil distilled in Britain from nutmeg, B.P. A volatile oil 
distilled from nutmeg, U.8.P. 


CuaracTERS.—Colourless or straw-yellow, having the odour and taste of 
nutmegs. 


PREPARATIONS. 
B.P. DOSE. 
Pilula Aloes Socotrinw (vide p. 522) ......scecscesssseres 5-10 gr. 
Spiritus Ammonice AromaticuS ...............0.66 80 min._1 fi. dr. 
Spiritus Mlyristicd ...........ccccccsscseseees Giebacatses 80-60 min. 


(Mistura Ferri Composita). 


U.8.P. 
Spiritus Myristiow..............cccesseres suscdaneedseuanceeey 1-2 fi. dr. 
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B.P. Oleum Myristice Expressum. Expressep Om or 
Nurmec.—A concrete oil obtained by means of expression and 
heat from nutmegs. 

CnaractTers.—Of an orange colour, firm consistence, and fragrant odour 
like that of nutmeg. 
PREPARATIONS. 


Emplastrum Calefaciens. Emplastrum Picis. 


Action anp UsEes.—Nutmeg is aromatic, stimulant, and car- 
minative. The expressed oil is used externally as a stimulant, 
and with other stimulants is contained in emplastrum picis and 
emplastrum calefaciens. It is very little used in medicine, but 
chiefly to flavour articles of food. 


U.S.P. Macis. Mace.- The arillus of the fruit of Ayristica 


fragrans. 

CHaracTEeRs.—In narrow bands, one inch (25 millimetres) or more long, 
somewhat branched and lobed above, united to broader bands below ; brownish- 
orange; fatty when scratched or pressed; odour fragrant; taste warm and 
aromatic. 

Uses.—It contains the same volatile oil as nutmeg, and has 


the same uses. 


LAURINE:. 


Cinnamomi Cortex, B.P.; Cinnamomum, U.S.P. Crnna- 
mon Bark, B.P.; Crnnawon, U.S.P.—The inner bark of shoots 
from the truncated stocks of Cinnamomum zeylanicum. Imported 
from Ceylon. 

Cuaracters.—In closely rolled quills, containing several small quills 
within them, light yellowish-brown, with a fragrant odour and warm sweet 
aromatic taste; breaks with a splintery fracture. 

Composttion.—A volatile oil to the extent of 1 per cent. with 
mannite, sugar, mucilage, and tannic acid. 

ADULTERATION.—Cassva lignea. 

Test.—Decoction of cassta lignea is coloured blue-black by tincture of 
iodine. 


PREPARATIONS. 
B.P. ; DOBE. 

AMQus Cimma mo ml,.......... cc cccececscecenecseseecessseeseneee + 1-2 fl. oz. 
Decoctum Hematoxyli............0:cccceceeeescsesssaseecsessoceases 1-2 fl. oz. 
Infustim Ca bechith iiss cicccaccvnccets cave secesuseaspeecavcdsasease sore L-2 fl. On, 
Oleum Cimmamom ....... 2... ccc ccc ctesccecrecscsececuscersnes 1-5 min. 
Pulvis Catechu Componsitus...............:cccescscseeteeneee ceeeers 20-40 gr. 
Pulvis Cinnamomi Compositus ............ceccccsseesseee nes 10-80 gr. 
Pulvis Cretee ATOMALICUS .............. sce cccecscsecseeccenceseeserars 10-60 gr. 
Pulvis Kino Compositus......-....:s:eccsesceccersesceeceos saseanes -- 56-20 gr. 
Tinctura Cardamomi Composits ........ eaneaess ‘onaeteceneria 4-2 fi, dr. 
AADCtUYE CALBED Eso aces secasiecawseisecctgcesutedendeos rapists ease 2 fi. dr. 
Tinctura Cinnamomil............... pee oioauneasesenaes i esews R23 fi. dr. 
Tinctura Lavandule# Composita........... iasiledudea's Saehaaeebesd 2 fi. 


dr. 
Vinum ODE cards cenctes eve see iieersscicensuay os vas weonerteesenseaees oee 0-40 min. 
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U.8.P. DOBE. 
Pul vis ALOmMGiCuUsicicccccss sack ole es petcson beassereedvaduan) kcgendenes 10-30 gr. 
Tinctura Cimmamonil...........cccccsccocssccecsoe sescecesvsconees ane 4-2 fl. dr. 
Oleumi gs... aheawattes ieee cen ncienadeciquaceiiaeetnes catess 1-5 min. 
Tinctura Lavandule Composita ........cccscccscsssserssesscsssosgee A. Or 
Win Oi cssvesctecswredincivn aaah wees sos aeons eee neumaeawnennevont 6 min 


Pulvis Cinnamomi Compositus, 8.P.; Pualvis Aromaticus, U.S.P. 
‘ComPouND CinnaMoN PowbeRr, B.P.; Aromatic Powper, U.S.P.—Equal 
parts of cinnamon, cardamoms, and ginger, B.P. Cinnamon 3865, ginger 35, 
cardamoms 15, nutmeg 15, U.S.P. 

Oleum Cinnamomi, B. and U.S.P. Om or Cinnauon.—The 
o11 distilled from cinnamon bark. 

CHARACTERS.—Yellowish when recent, gradually becoming red, having 
the odour and taste of cmnamon. 

Composition.—Consists principally of cinnamic aldehyde, or 
hydride of cinnamyl, with other hydrocarbons, one of which, a 
camphor, 1s deposited at low temperatures, thus causing the 
change in colour. The oil has a specific gravity of from 1°025 
to 1-050, so that it sinks in water. It is slightly levulose. 

Dost.—1-5 min. 


PREPARATIONS. 

B.P. DOSE. 
Spiritus Cinnamomil (oil 1, spirit 49)........0... cece eee sce eeseeeecenen, 4-1 fi. dr. 
Acidum Sulphuricum Aromaticum (contains spirit of cinnamon)..5-30 min. 

U.3.P. 
AGiia CINBAMOM accesories Gasec tan aacasonnecaaeded Gia rad Neitewenameianene deans indefinite. 
Spiritus CimmnagmMowl ieccicsiesy aicsdcosuae evedudeoren Baas 4ataedanewssandsenccadas 5-15 min. 
Acidum Sulphuricum Aromaticunn... . ....cccec. csceceseeceeneseceeeesceseaeees 5-15 min. 


Action and Usres.—Cinnamon 18 an aromatic carminative, 
and since it contains tannic acid slightly astringent. It is 
chiefly used in conjunction with other astringents, and from its 
agreeable taste is very frequently employed. 


Coto Bark. Not officinal—The bark of a tree imported 
from Bolivia. 

CompositTion.—It contains an alkaloid, cotoin. Cotoin forms 
a pale yellow powder or minute crystals sparingly soluble in 
water, soluble in alcohol, ether, and chloroform. 

Doszt.— 4 to 2 gr. every two or three hours in mucilage or 
syrup. A solution of 1 part in 4 of acetic ether is recommended 
for hypodermic injection. ‘Tincture of cote bark (1 in 10) may 
be used in doses of 10 min. 

Action.—It appears greatly to increase intestinal absorp- 
tion (p. 887). 

Uszs.—It is useful in gastric and intestinal catarrh, in infan- 
tile diarrhoea, and in the diarrhea of phthisis. It is said also to 
check salivation and the night sweats of phthisis. 


Paracoto Bark. Not officinal—Contains an alkaloid 
paracotoin, similar in its actions and uses to cotoin, but less 


powerful. 
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Camphora, B. and U.S.P. Campnor.—A stearoptene (con- 
crete volatile oil), obtained from the wood of Cinnamomum Cam- 
phora (Camphora officinarum). Imported in the crude state from 
China and Japan, and purified by sublimation. 

CHaractEers.— White, translucent, tough, crystalline lumps ; has a power- 
fal penetrating odour, and a pungent taste followed by a sensation of cold ; 
floats on water; volatilises slowly at ordinary temperatures. 

Sotusiuity.—Is slightly soluble in water, but readily soluble in rectified 
spirit and in ether. 


Composition.—A stearoptene having the formula C,,H,,0, 
and yielding camphoric acid on oxidation. 


Impuritres.—Fixed salts. 
Test.—Sublimes entirely when heated. 


DosE.—1 to 10 grains. 


PREPARATIONS CONTAINING CaMPHOR. 


B.P. DOSE. 
Aqua Camphoree (saturated aqueous solution) ........1-2 fl. oz. 
Linimentum Aconiti (vide p. 516)........cccccccssssescecesees 
‘i Belladonnm (vide p. 516) .............csersseeee 


Zinimentum Camphorse (vide p. 516) ............. 668. 

= = Compositum (vide p. 516) 
Linimentum Chloroformi (vide p. 516)...............seseeeee 

es Hydrargyri (vide p. 516)..........cccsseesseseee 

‘s Opii (vide p. 516).........sccsceescccveseeescneees 
Linimentum Saponis (vide p. 516) ............ ceseseesesoee ‘ 
Linimentum Sinapis Compositum (vide p. 516) .......... 
Linimentum Terebinthingy (vide p. 516) ............0...00ee 

” ” Acaticum (vide p. 516)...... 
Spiritus Camphoree (camphor |, rectified spirit 10)...10-30 min. 
Tinctura Camphores Composita (vide Opium)...... 15 min.-1 fi. dr. 
Unguentam Hydrargyri Compositum..............+6 eesteuen 


The hypodermic injections of apomorphine and ergot contain camphor water. 


U.8.P. DOSE. 


Aqua Cam ph or we sicis joss seadvcciicacswsacccscnasdardavensavensene 1 fi, dr. 
Linimentum Belladonnw (vide p. 517).............sesseeeens 

- Camphora@ (vide p. 517).......0.....ceserseee oe 

¥ Chloroformi (vide p. 517)...........sesessseeee 5 

9 Saponis (vide p. 517).......0-sseccseeees sibebens 
Spiritus Camphorer ...................ssssessenesesveescnseraanens 6-10 min. 
Tinctura Opii Camphorata .........ccccsscsessesescsvees deasets 1-2 fi. dr. 
Ceratum Camphor®..............sssscsssessocccsencnssesevesccecs 


Aqua Camphores. Camron Warer, 8, and U.8.P.—Itis prepared according 
to the B.P. by tying crushed camphor, po in a muslin bag, which is im- 
mersed in 1 gallon of water in a bottle for at least two days. The U.S.P. directs 
camphor (8) to be dissolved in alcohol (16), and then added to cotton (16). After 
the alcohol has nearly evaporated the cotton is packed in a percolator, and distilled 
water poured on till 1,000 parts are obtained. 

U.8.P. Ceratum Camphorew. Camrnos Ceratz.—Camphor liniment, 8; olive 
oil, 12; cerate, 85. 


Puystotocica, Action.—Externally camphor is stimulant 
and rubefacient. 
Internally in small doses it acts as a carminative, in large 
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doses as an irritant, causing nausea and vomiting. It is dia- 
phoretic and anaphrodisiac, and stimulates the heart (pp. 
316, 819). It stimulates the circulation, but may slow the 
pulse; and stimulates the nerve-centres, causing exhilaration, 
but finally paralyses them, causing lassitude. It produces, in 
large doses, a form of delirium, and sometimes death, occasion- 
ally preceded by epileptiform convulsions and maniacal excite- 
ment. In small doses it is said to be aphrodisiac, and in large 
doses anaphrodisiac (p. 451). It lowers the temperature. 

Usres.—Externally, in the form of liniment, it is applied to 
sprains, enlarged joints, &c. An ointment of 1 part of camphor 
to 8 of lard is useful in relieving itching in chronic eczema and 
urticaria. 

Inhalation of its vapour (4-1 dr. in }4-pint hot water) has 
been recommended for coryza. 

Internally it is used in catarrh and coryza. It is very useful 
in summer diarrhoea, and may be given in the form of Rubini’s 
solution (1 gr. in 2 min. of absolute alcohol), two to five minims 
every fifteen minutes. It is also useful in cholera, tympanitic 
distension of the abdomen, and hysterical vomiting. 

It is also used as @& nervine stimulant, especially in debility 
of the respiratory organs; as a nervine and cardiac stimulant 
in fever, and as an antispasmodic in epilepsy, chorea, pertussis, 
hysteria, and other nervous affections, especially those connected 
with the sexual organs. 


U.S.P. Camphora Monobromata. Monosromatep CamPHor. 
C,,H,,BrO ; 280°8. 


PREPARATION.—By heating camphor with bromine and crystallising from 
petroleum benzin. 

CaaracTers.—Colourless, prismatic needles or scales, permanent in air, 
unaffected by light, having a mild camphoraceous odour and taste, and a 
neutral reaction. 

BoLvusriry.—-Almost insoluble in water, freely soluble in alcohol, ether, 
chloroform, hot benzin, and fixed oils; slightly soluble in glycerine. 


Dosz.—2 to 10 grains. It may be given in pills, made by 
rubbing 5 grains with 1 grain of Canada balsam in a warm. 
mortar. 

Action.—Like other bromides it produces weakness and 
paralysis, stupor and sleep. It slows the pulse (p. 816) and 
respiration and reduces the temperature. In the rabbit the 
vessels of the eye and ear are contracted. When given for a. 
length of time it produces marked emaciation. 

Uszes.—Monobromated camphor has been used as a sedative 
instead of the bromides, but it is less efficient. It has been 
recommended in insomnia, chorea, hysteria, and delirium tre- 
mens. In large doses it has caused epileptiform convulsions, 
like camphor. 
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B.P. Sassafras Radix. Sassarras Roor.—The dried root 
of Sassafras officinalis. From North America. 


CHaracTERS.—In branched pieces; bark externally greyish-brown, in- 
ternally rusty-brown, of an agreeable odour, and a peculiar aromatic warm 
taste; wood light, porous, greyish-yellow. The chips or shavings, which are 
eter rm form, resemble quassia, but are browner, and distinguished by 
their smell. 


Composition.—Contains 1 to 2 per cent. of a volatile oil. 
The bark contains tannic acid to a small extent. 


PREPARATION. 
B.P. DOSE. 


Decoctum Sarseve Compositum (}-0z. to 1 pint)...... 2-10 fi. oz. 


U.S.P. Sassafras. Sassarras.—The bark of the root of 
Sassafras officinalis. 


CHARACTERS.—In irregular fragments, deprived of the grey, corky layer; 
bright rust-brown, soft, fragile, with a short, corky fracture; strongly fra- 
grant; sweetish, aromatic, and somewhat astringent. 


U.S.P. Oleum Sassafras. Or or Sassarras.—A volatile 
oil distilled from sassafras. 


CHARACTERS.—A colourless or yellowish liquid becoming darker and 
thicker by age and exposure to air, having the characteristic odour of sassa- 
fras, a warm, aromatic taste, and a neutral reaction ; sp. gr. about 1-000. 

SoLuBILITY.—It is readily soluble in alcohol. 

ReactTions.——-When treated with cold nitric acid it becomes dark red, and 
is finally converted into a red resin. 


Dose.—1-5 min. 


PREPARATIONS. 
U.8.P. DOBE. 
Decoctum Sarsaparilla Compositum ...............seceessanee 4-6 fi. oz. 
Extractaum : Pe "5 Fluidum. .......... .. 30-60 min, 
Syrupus as Compositus ........ccccccceccseeesssees 1-4 fi. dr. 


Action anp Use.—Sassafras has a destructive action on in- 
fusoria (cf. p. 63). It is a stimulant diaphoretic, and is used in 
rheumatism and syphilis, generally in combination with other 
drugs. 

U.S.P. Sassafras Medulla. Sassarras Pira.—tThe pith of 
Sassafras officinalis. 


CHaracTEers.—In slender cylindrical pieces, often curved or coiled, light, 
spongy, white, inodorous, insipid. Macerated in water it forms a mucila- 
ginous liquid, which is not precipitated on the addition of alcohol. 


PREPARATION. 
DOSE. 
Mucilago Sassafras Medullm (sassafras pith, 2 parts ; water, 100 parts)...Ad libitam. 


Usrs.—As a demulcent either internally or externally. 
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B.P. Nectandre Cortex. Besrerru Barx.—The dried bark 
of Nectandra Rodigzi, the green-heart tree. Imported from 
British Guiana. 


CHARACTERS.—lIn large flat heavy pieces; external colour ila copper 
internal, dark cinnamon-brown ; taste strongly and persistently bitter, with 
considerable astringency. 


Composition.—Contains beberine, a peculiar alkaloid. Bebe- 
rine is a colourless, amorphous substance, soluble in alcohol, but 
sparingly soluble in boiling water. 


PREPARATION. 
B.P. DOSE. U.8.P. 
Boberingl SBaIPhas.............ccccecccsssseeseeseeees 1-10 gr. None. 
B.P. Beberinz Sulphas. SULPHATE oF BEBERINE. 


C,,H,,N,O,-H,SO,-—Prepared from Nectandra or Bebeeru bark. 
It is probably a mixture of sulphates of beberine, C,,H,,N.O,, 
nectandrine, C,,H,,N,O,, and other alkaloids. 


PREPARATION.—By exhausting the bark with diluted sulphuric acid, re- 
moving most of the acid by lime, precipitating the alkaloid with ammonia, 
and neutralising with sulphuric acid. 

Properties.—In dark-brown, thin, translucent scales, yellow when in 
powder, with a strong bitter taste. 

SoiuBitiry.—Soluble in water and in alcohol. 

Reactions.—Its watery solution gives a white precipitate with chloride 
of barium (sulphate); and with caustic soda a yellowish-white precipitate, 
which is dissolved by agitating the mixture with twice its volume of ether 
(beberine). 


ImPuRITIES.— Mineral matter. 

Trsts.—The ethereal solution, separated by a pipette and evaporated, 
leaves a yellow translucent residue, entirely soluble in dilute acids. It is 
entirely destructible by heat. Water forms with it a clear brown solution. 


Action AND UssEs.-—Bebeeru bark is seldom used in medicine; 
both it and the sulphate of beberine are said to have a similar 
action to quinine (cf. p. 61), and have been used as tonics and 
antiperiodics, but sulphate of beberine is but a poor substitute 
for the cinchona alkaloids. 


SANTALACE. 


Oleum Santali, B. and U.S.P. Om.or Santan (Oil of sandal 
wood).-—A volatile oil distilled from the wood of Santalum 
album. 


Cuaracters.—A pale yellowish or yellow liquid of a peculiar strongly 
aromatic odour, a pungent and spicy taste, and a slightly acid reaction. 
SoLuBiLiry.—It is readily solubie in alcohol. 


Dosr.—10 to 80 min. in capsules or mixture. 
Action anp Uses.—Its action and uses are similar to those 
of copaiba, than which its smell is less disagreeable. 


1022 VEGETABLE MATERIA MEDICA. [sxoT. Vv. 


THYMELACE. 


Mezerei Cortex, B.P.; Mezereum, U.S.P. MeEzEREoN 
Bark, B.P.; Mrzrereum, U.S.P.— The dried bark of Daphne 
Mezereum, or of Daphne Laureola. 


CHARACTERS.—In long thin more or less flattened strips, which are com- 
monly folded or rolled into disks; or in small quills of various lengths. 
Inner surface whitish, silky, very tough, and covered externally by an olive- 
brown, or somewhat reddish-brown, readily separable corky layer. No 
marked odour; taste burning and acrid. 


PREPARATIONS. 
B.FP. U.8.P. 


Decoctum Sarse Compositum. Decoctum Sarsaparille Compositum. 
Zixtractum Meserei Zthereum. Extractum Sarsaparilla Compositum 
Linimentam Sinapis Compositum (p. 516). Fluidam. 
(Contains Extract.) Extractum Mezerei. 
7 os Fluidum. 


Action.—Externally it is irritant. Internally it is supposed 
to be diuretic and alterative. 


EUPHORBIACE. 


Cascarille Cortex, B.P.; Cascarilla, U.S.P. Cascarmua 
Bark, B.P. ; Cascarnruua, U.S.P.—The dried bark of Croton Elu- 
teria. Bahama Islands. 





Fiu. 219.—Cascarilla. 


CHARACTERS.—In quills, two or three inches in length and about } to 4 
inch in diameter, dull brown, but more or less coated with white crustaceous 
lichens; breaks with a short resinous fracture; is warm and bitter to the 
taste ; and emits a fragrant odour when burned. 


Composition.—The active principle is cascarillin, a bitter 
substance, soluble in hot spirit or ether. Resin, gum, and a 
small quantity of volatile oil are also present. 


PREPARATIONS. 
B.?. DOBE. U.8.P. DOBE. 
Infusum Cascarilige (1 oz. to 4-pint) . 1-2 fi. oz. Cascarilla .............. 30 pr. 
Tinctura PY ar rer Ty Ter eT errr ere rere yy ] a fi. dr. 


Action anp Uses.—Cascarilla is aromatic, stimulant, and 
tonic. It is also a stimulant to the mucous membranes, and is 
used as an expectorant in chronic bronchitis. It is useful in 
atonic dyspepsia and as a general tonic to the system. 


U.S.P. Stillingia. Srm.inemu. Quveen’s Roor.—The root 
of Stillingia sylvatica. 
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CHARacTERS.— About twelve inches (80 centimetres) long, and nearly two 
inches (5 centimetres) thick, sub-cylindrical, slightly branched, compact, 
wrinkled, tough, greyish-brown, breaking with a fibrous fracture, showing a 
thick bark and porous wood, the inner bark and medullary rays with numerous 
yellowish-brown resin cells; odour peculiar, unpleasant ; taste bitter, acrid, 
pungent. 


ComposITion.—It contains a resinous substance. 
PREPARATION. 
Extractum Stillingis Fluidum.................cccsssescesscsoeees 15-30 min. 


Uses.—In large doses it causes vomiting and purging. It 
has been used as an alterative in secondary syphilis and cuta- 
neous diseases. 


Oleum Crotonis, B.P.; Oleum Tiglii, U.S.P. Croron 
O1.—A fixed oil expressed (in Britain) from the seeds of Croton 


Tighum. East Indies 


Fic. 220.—Croton Oil Seeds. 


CHaracTEers.—Slightly viscid ; colour brownish-yellow, taste acrid, odour 
faintly nauseous. 


Composition. — Very complex. It contains several fatty 
acids. Its active principles have not yet been separated. An 
oily substance named crotonal is said to possess the irritant 
properties of croton oil. 

Dosz.—Of the oil 4-1 min. placed on the tongue, or formed 
into a pill with crumb of bread. As an adjunct ~; min. 
upwards. 


B.P. PREPARATION. 
Linimentum Crotonis (vide p. 516) (1 volume in 8). 


Action.—Externally it is an irritant and gives rise to a 
pustular eruption. This effect is increased by the addition of an 
alkali. 

‘Internally it is a violent purgative, causing great congestion 
of the intestinal canal, and may cause death from gastro-enteritis 
with collapse. 

Usres.—Externally it is used as a counter-irritant in phthisis, 
bronchitis, inflammation of the brain and its membranes, and 
inflammation of the ovary, in the form of the liniment. 

Internally it is given as a purgative in obstinate constipa- 
tion (4-1 min. in pill). It is especially useful in paralysis, 
mania, and apoplexy, when there is a difficulty in swallowing 
and a purgative of small bulk is required. It can be mixed with 
a little bread-crumb and placed on the back of the tongue, and 
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will be swallowed involuntarily. It is sometimes added to castor 
oil to increase its effect. 

One drop of croton oil with 1 drachm of chloroform in 1 
ounce of glycerine has proved an effectual anthelmintic, removing 
tape-worm after other remedies had failed. It should be given 
the first thing in the morning, and its efficacy is increased by a 
saline purgative given overnight. 

TREATMENT IN Potsontnc.—Evacuate by stomach-pump after 
giving demulcents (linseed, oatmeal, &c.), or give linseed-tea or 
gruel, mixed with mustard, and thus procure emesis. 


Oleum Ricini, B. and U.S.P. Castor O1m.—A fixed oil 
expressed from the seeds of Ricinus communis. Calcutta. 


Fig. 221.—Castor Ou seeds. 


CraractEers.—Viscid, colourless, or pale straw-yellow, having a slightly 
nauseous odour, and a somewhat acrid taste. 

Composition.— Yields several fatty acids, including ricinoleic 
acid, peculiar to castor oil. The seeds contain an alkaloid, 
ricinine (not purgative), also an acid drastic principle, of which 
only a small proportion is separated with the oil. 

Dosr.—One fl. dr. to 1 fl. oz. 


PREPARATIONS. 


B.P. DOSE. 
Collodinm: F lexile scjicsieseistectdeseieadinsdincs tacaehec desea For external use. 
Linimentum Sinapis Compositum (p. 516) ...............65. 
Pilula Hydrargyri Subchloridi Composita (p. 522).........5-10 gr 

U.8.P. 
Linimentum Sinapis Compositum (p. 517) ..........es00.6 For external use. 


Collodivim Flex icss iis iccssiiiiiess iden deratesvacncisucveossennes 


Action anD Uses.—Castor oil is one of our best purgatives, 
as it leaves no injurious effects, and can be given whenever purg- 
ing is wanted without any irritant effect, as in children, pregnant 
women, piles and fissure of anus, or after parturition, and to de- 
licate people. Its nauseous taste is its only objection. It is 
one of the best remedies for acute diarrhea, given in one dose of 
3 to 4 fl. oz. with 5-10 min. of laudanum. This removes any 
irritating substances (p. 888) and soothes the intestine. In 
chronic dysentery 15 min. of castor oil and 5-10 min. of tincture 
of opium given three times a day is a useful remedy. In lead 
colic it acts as a preventive to constipation, and has been used as 
a curative agent (p. 700). It is better, however, to give potassium 
iodide and sulphate of magnesium. A drop of castor oil dropped 
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into the eye will often allay the irritatior produced by a particle 
of sand, &c. As a local application, cestor oil or poultices of 
the leaves of the castor-oil plant, are used to the breasts in order 
to promote the secretion of milk. The oil is useful rubbed into 
the skin in seborrhea. 

ADMINISTRATION.—If the oil be given the first thing in the 
morning an hour before breakfast, ten or twenty drops are gene- 
rally sufficient to open the bowels. This dose may be given in a 
teaspoonful of peppermint-water or brandy. The brandy should 
be added in such proportion that the oil neither sinks nor swims 
in the mixture. The same mixture of peppermint-water and 
brandy answers well as a vehicle for the administration of larger 
doses also. In all cases the glass, cup, or spoon should be 
thoroughly wetted first with water or peppermint-water to pre- 
vent the oil adhering to the side. A little brandy is then to be 
mixed with the peppermint-water, the oil carefully poured over 
the middle of it, and then more brandy added. If the whole be 
drunk at one draught the taste of the oil is not perceived. 
Lemon-juice, coffee, and the froth of porter are also used as 
vehicles for the administration of castor oil. It may also be given 
in capsules, which are perfectly tasteless. 


Kamala, B. and U.S.P. Kamara. Wurrvus.—A powder 
which consists of the minute glands and hairs obtained from the 
surface of the fruits of Mallotus philippinensis (Rottlera tinctoria). 
India. 

CHARACTERS.—A fine granular mobile powder, of a brick-red colour; it is 
with difficulty mixed with water. 

Composition.—A resin soluble in alcohol and ether, yielding 
a crystalline substance, rottlerin. 

ImpurRITIES.—Sand and earthy matters. 

Test.—When boiled with alcohol the greater part is dissolved, forming a 
red solution. Ether dissolves most of it; the residue consisting principally 
of tufted hairs. 

Dosz.—80 grains to } ounce. 

Action aNnp Usrs.—It is used as an anthelmintic against tape- 
worm. It is very efficacious, killing the worm and producing free 
purgation. It is best given with honey or thick gruel. 


URTICACE. 
Svus-Orvrr I1.—U LME. 
U.S.P. Ulmus. Exum. Surprery Etm.—The inner bark of 
Ulmus fulva. 


CuarnactErs.—In flat pieces, varying in length and width, about one- 
eighth of an inch (8 cag aan thick ; tough, pale brownish-white, the inner 


surface finely ridged; fracture fibrous and mealy ; the transverse section de- 
licately seekers ; odour slight, peculiar; taste mucilaginous, insipid. 
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PREPARATION, 
U.8.P. DOBE. 
Mucilago Ulmi (slippery elm 6, boiling water 100; macerate for 
two hours and Btrain) .........ccccocscseccnsvceccsscsesessececeesecesens Ad libitum. 


Uses.—El]m bark is used as a demulcent, slight astringent 
and tonic, and in the treatment of skin diseases. 


Scs-Orvek I.—CANNABINE. 


Cannabis Indica, B. and U.S.P. Inpun Hemwr.—The 
dried flowering tops of the female plants of Cannabis sativa, the 
common hemp. (For medicinal use that which is grown in India, 
and from which the resin has not been removed, is alone to be 
employed. It is known in India as Gunjah or Ganga.) 


CHARACTERS. —Tops consisting of one or more alternate branches, bearing 
the remains of the flowers and smaller leaves and a few ripe fruits, pressed 
together in masses of a dusky green colour with almost no taste, but a cha- 
racteristic odour. 


PREPARATIONS. 

B.P. DOSE. 
ZBxtractum Cannabis Indic@............cccccssecseeeee }-1 gr. or more. 
Tinctura 99 T PT CCRLERETIre Tere eT 5-20 min. 

U.8.P. 

Extractum Cannabis Indice Fluidum .....................5-10 min. 
Tinctura on ig. pated Nalatiu-dectaee ate due sottenes 10-20 min. 
Extractum - MT re eT re aT }-gr. 


U.S.P. Cannabis Americana. American Cannabis.—Can- 
nabis sativa, grown in the Southern United States and collected 
while flowering. 

CHARACTERS.—Stem about six feet (2 metres) long, rough ; leaves opposite 
below, alternate above, petiolate, digitate; the leaflets linear-lanceolate, 
serrate; dicecious, the staminate flowers in pedunculate clusters forming 
compound racemes; the pistillate flowers axillary, sessile, and bracteate ; 
odour heavy; taste bitter, slightly acrid. 

CompostITion.—The active constituent is a resinoid substance, 
cannabin. The tops also contain a small quantity of volatile oil. 

Action.—Its chief effect is on the brain, and is of a twofold 
nature ; it excites a form of delirium and hallucinations, usually 
followed by deep sleep. 

Small doses give rise to delirium with hallucinations, gene- 
rally of a gay character, causing much merriment ; accompanied 
by a great inclination to muscular movement. 

The nature of the hallucinations depends greatly on the cha- 
racter of the individual], and people seem to be able to determine 
their nature, as in the case of opium. 

Haschish is an Arabian preparation of Indian hemp, and is 
the origin of the word assassin. An Eastern chief used to dose 
his fanatic followers with Indian hemp, and they became imbued 
with the idea that they would be taken to heaven if killed, and 
hence were not afraid to encounter death. 
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The dreams produced by Indian hemp in inhabitants of 
Eastern countries are usually of a sexual character (p. 450), but 
when taken by the more civilised people of Western nations they 
are not sexual, and are often of a disagreeable nature. 

During this stage of hallucination, the person may conduct 
himself rationally and answer clearly any question put to him 
(Wood). The drug produces in some persons a curious loss of 
sense of time and of space. This stage is generally followed by 
deep sleep. The sensory nerves are benumbed, and there is 
frequently tingling and partial anesthesia. The pupil is dilated. 

Respiration may be either quickened or slowed. The action 
on the pulse is very uncertain. Usually it is first quickened, 
then slowed, sometimes vice versd@. The temperature rises or 
sinks according as the drug produces muscular movement or 
sleep. The urine 1s increased. The processes of digestion are 
less altered by cannabis indica than by opium, and the after- 
effects of opium (nausea, headache, &c.) are not produced. 

Uses.—As a soporific it is used instead of opium when 
the latter does not agree, or in old opium-eaters ; also in cases 
of mental derangement; in acute and chronic mania it is very 
useful, especially when combined with potassium bromide. 

It has been used in neuralgia to lessen pain ; also in spasmodic 
coughs, asthma, &c. In certain cases of menorrhagia it is useful, 
but its mode of action is unknown. Ringer recommends it in 
migraine, and 8. Mackenzie in constant headache. 


B.P. Lupulus. Hop. The dried strobiles of Humulus Lupulus. 
Cultivated in England. 


CHARACTERS.—Strobiles of a greenish-yellow colour, with minute yellow 
grains (lupulin) adherent to the base of the scales. Odour aromatic, taste 
bitter. 


U.S.P. Humulus. Hop.— The strobiles of Humulus Lupulus. 

CHARACTERS.—Ovate, about an inch and a quarter (3 centimetres) long, 
consisting of a thin, hairy, undulated axis, and many obliquely ovate, mem- 
branous, greenish scales, in the upper part reticulately veined, and toward 
the base parallel-veined, glandular, and surrounding a subglobular achene ; 
odour aromatic ; taste bitter, aromatic, and slightly astringent. 


Lupulinum, B. and U.S.P. Lupvrin.—The glandular 
powder, separated from the strobiles of Humulus Lupulus. 

CHARACTERS.—Bright brownish-yellow, becoming yellowish-brown, re- 
sinous, consisting of minute granules which, as seen under the microscope, 
are subglobular, or rather hood-shaped, and reticulate ; aromatic and bitter. 

When agitated with water and allowed to stand, no considerable sediment 
(sand, &c.) should be deposited. When ignited, lupulin should not leave more 
than 15 B.P., 8 U.S.P., per cent. of ash. 

Composition.—The lupulin of hops consists of a bitter priy- 
ciple, lupulite, volatile oil, to which the odour of hops is da 
and resin. Hops apart from the grains contain a kind of tannin. 

Dosz.—2 to 5 grains or more. ie OD 
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PREPARATIONS 
B.P?. DOSE 
Mixtractuam Bu pulls oun... cccccescscscccecccscsccecensssecceecs 5-10 gr. 
Infusum wet <Dheebeacetae eas cana trance tat nenteL ates 1-2 fi. oz. 
Tinctura a. . “edssamtuegardese cures va cusnans ton seuaeeneioaes 3-2 fl. dr. 
U.8.P. 
Of Hcucivs— 
Tincture Fama liscchececacsicatecsascaceadedovasesencetacsoseedaceda 1-8 fi. dr. 
Of Lvurcirxnca— 
Extractum Lupulini Fluidum ...............cscceseeseesseaseeees 10-80 min 
Oleoresina Se. sane genie toh ec eoubionaucas commasen cesoeeeulaeas 2.20 gr. 


Action anp UseE.—Hops act as a bitter tonic and stomachic, 
also slightly as a soporific. In the form of bitter beer they are 
used in some cases of atonic dyspepsia; and a supper of beer and 
lettuce, with bread and butter, is markedly soporific, from the 
combined effect of the hops and lettuce. 

A hop-pillow is sometimes used in sleeplessness of fevers, but 
its use is probably due, not to the action of the volatile principle 
of the hops, but to the mechanical elasticity and softness of the 
pillow. The crackling of the leaves in this pillow may be stopped 
by sprinkling a little alcohol on them. 


Svs-Orper III.—MORE£. 


B.P. Mori Succus. Muouperry Juice.—The juice of the 
ripe fruit of Morus nigra. 

CHaracTers.—Of a dark violet colour, with a faint odour, and an aci- 
dulous sweet taste. 

Comuposition.—Colouring matter, sugar, and acid, supposed 


to be malic. 
PREPARATION. 
B.P. DOSE. 
BYTUPaUs MEOLL......occ.. ccc ccccscssccccuccecteccsceseccveees 1 fl. dr. or more. 


Usre.—To flavour and colour mixtures. 
Svs-Onpzer IV.—_ARTOCARPEZ. 
Ficus, B.P. Fie.—The dried fruit of Ficus Carica, Smyrna. 


Ficus, U.S.P. Fic.—The fleshy receptacle of Ficus Carica, 
bearing fruit upon its inner surface. 

CHARACTERS.—Compressed, of irregular shape, fleshy, covered with an 
efflorescence of sugar; of a sweet, fruity odour, and a very sweet, mucila- 
ginous taste. When softened in water, figs are pear-shaped, with a scar or 
short stalk at the base, and a small scaly orifice at the apex; hollow inter- 
nally; the inner surface covered with numerous, yellowish, hard achenes. 


Composirion.—Grape sugar (about 70 per cent.), a little 
gum, and fatty matter. 


PREpaRaTrons. 
3.P. USP. DOSE. 


DOSE. 
Confectio Sennw............ «60-120 gr. Confectio Benne......cceseoere 60-120 gr.. 
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Usn.—Figs are used locally as poultices, by splitting them 
and applying them to the inflamed part, as in gum-boils, dental 
abscesses, inflamed tonsils, &c. 

Figs are chiefly employed as a domestic laxative. They are 
useful, given in large quantities, when a person has swallowed a 
hard sharp substance, by forming a bulky mass which will sheath 
the substance and protect the intestines from injury. In such 
‘cases purgatives are to be avoided. 


JUGLANDACE. 


U.S.P. Juglans. Jvuauans. Burrernut.—The inner bark 
-of the root of Juglans cinerea, collected in autumn. 
_ CuHaractEers.—In flat or curved pieces, from an eighth to a quarter of an 
inch (8 to 6 millimetres) thick; the outer surface nearly free from soft cork ; 
deep brown; the inner surface smooth and striate ; transverse fracture short, 
delicately checkered, whitish and brown; odour feeble ; taste bitter and 
somewhat acrid. 

PREPARATION. DOSE. 
Extractum Juglandis...........ccccccsccesccevcsecccsecssoceesess 20-30 gr. 


Usrs.—lIt is a mild cathartic, especially useful in the treat- 
ment of chronic constipation, dysentery and congestion of the 
abdominal viscera. It has a slight action as a hepatic stimu- 
lant (p. 403), and is useful in malarial conditions (pp. 375 and 
407). 


HAMAMELACE£. 


U.S.P. Hamamelis. Hamameuis. Witca-H4azeEL.—The leaves 
of Hamamelis virginica, collected in autumn. 
CHARACTERS.—Short-petiolate, about four inches (10 centimetres) long, 


obovate or oval, slightly heart-shaped and oblique at the base, sinuate-toothed, 
neurly smooth ; inodorous ; taste astringent and bitter. 


Composition.—It contains tannic acid and a bitter principle. 
OFFICINAL PREPARATION. 


DOSE. 
Extractum Hamamelidis Fluidum ...............0. 15 min.-2 fi. dr. 


Usrs.—lIt is used as an external application to piles, bruises, 
and inflammatory swellings. MHazeline, or the fluid extract of 
hamamelis, arrests the bleeding from piles in some cases almost 
like magic. Just before a motion a pledget of cotton about the 
size of a hazel nut, and soaked in the liquid, should be inserted 
into the rectum, and after the motion, when the anus has been 
cleansed by washing, a similar pledget should be again intro- 
duced and allowed to remain. Internally it 1s a very efficient 
hzmostatic in bleeding from the lungs and other internal 
organs. In some cases of hemoptysis | have found it in the 
form of the non-officinal preparation of it called hazeline more 
efficient than digitalis and ergot, although in other cases digitalis 
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and ergot have succeeded better. It checks the flow in menor-- 
thagia when given during the period, and it lessens pain in 
dysmenorrhea. In one case a patient informed me that it 
invariably caused seminal emissions, which ceased when it was 
discontinued. In this action it resembles strychnine (p. 450). 
It has been supposed by Dujardin-Beaumetz to owe its utility to 
an action on the muscular fibre of veins. 


BALSAMIFLORE. 


Styrax Przparatus, B.P.; Styrax, U.S.P.  Preparep 
Storax, B.P.; Srorax, U.S.P.—A balsam obtained from the inner 
bark of Liquidambar orientalis. Purified by solution in spirit, 
filtration and evaporation. 

CHARACTERS.—A semi-transparent, brownish-yellow semi-fluid resin, of 
the consistence of thick honey, with a strong agreeable fragrance and aro- 
matic bland taste. Heated in a test-tube on the vapour-bath, it becomes 
more liquid but gives off no moisture ; boiled with solution of bichromate of 
sotassium and sulphuric acid, it evolves the odour of oil of bitter almonds. 


Composition.—Styrol, cinnamic acid, styracin, and resin. 
Cinnamic acid yields, when oxidised, hydride of benzoyl] (oil of 
bitter almonds). 

Dosr.—Of the prepared resin, 5-20 gr. 


PREPARATIONS. 
B.P. DOBE. 
Tinctura Benxoini Composita .... ................ ... h_1 fl. dr. 
U.8.P. 
Tinctura Benzoini Composita .. ...........:cee cssseeeeeeeere 4-1 fi. dr. 


Usre.—Its action and use are similar to those of the balsam 
of Peru (p. 902). A styrax ointment very useful in scabies is 
of the strength of one ounce of liquid styrax to two ounces of 


lard. 
CUPULIFERE. 


B.P. Quercfis Cortex. Oax Barx.—The dried bark of the 
smaller branches and young stems of Quercus robur. Collected 
in spring, from trees growing in Britain. 

CHARACTERS. — Covered with a greyish shining epidermis, cinnamon- 
coloured on the inner surface, fibrous, brittle, and strongly astringent. 


U.S.P. Quercus Alba.—The bark of Quercus alba. 


CHARACTERS.—In nearly flat pieces, deprived of the corky layer, about a 
: toe of an inch thick, pale brown, inner surface with short sharp longitu- 
inal ridges, tough, of @ coarse, fibrous fracture, a faint, tan-like odour, and 
a strongly astringent taste. 
Composition. — Querci-tannic acid and quercin, a bitter 
crystalline substance. 
PRePaRATION, 
3.P. U.8.P. 
Decoctum Quercids (1} 02. to 1 pint). None. 
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Action and Usre.—Chiefly used externally as a local astrin- 
gent, e.g. as a gargle in relaxed sore-throat or as an injection in 
gonorrhea and leucorrhea. 


Galla, B.and U.S.P. Gattis, B.P.; Nurgauus, U.S.P.—Ex- 
crescences on Quercus lusitanica, var. infectoria, caused by the 
punctures and deposit of an egg or eggs of Cynips Galle tinctorie. 
Asia Minor. 

CHARACTERS.—Hard, heavy, globular bodies, tuberculated on the surface, 
the tubercles and intervening spaces smooth; of a bluish-green colour on 
the surface, yellowish-white within, with a small central cavity; intensely 
astringent. 

Composition.—Gallo-tannic acid (14 to nearly 70 per cent. 
according to the quality of the galls), gallic acid (8 per cent.), 
free sugar and resin in minute quantities. 


PREPARATIONS. 
B.P. DOBE. 
APoidtam Gallo... oe cece cece nce e ev eeeeaecccesones 2-20 gr 
” OTA CU io oso cdo di ena sega Veccasa dacs saqgasueaiasss 2—30 gr. 
Wimeturem Gallew............ccce sk cccsscesscesseseees 00 4 vesceesenses +_2 fl. dr. 
Unguentum Galloe (80 gr. to 107.) 2... ek eee cee eee ee eee 
” » cum Opio (80 gr. to 1 oz. nearly)........... 
U.8.P. 
Pinetree: Galo osccdy cee odgaw, esc ecswind es oaceasepare wend pues ea ees 4-3 fl. dr. 
Unguentum Gallw (1 part im 10)......... cc ecseeeee cece eeeeeeeeeens 


AcTION anpD UsEs.—Galls are used in the form of galls and 
opium ointment as a local astringent in the treatment of hemor- 
rhoids. The action of galls depends on the contained tannic and 
gallic acids (q.v.). 


Acidum Tannicum, B.and U.S.P. Tannic Actp. [Tannin.] 
C,,H,,0,,.—A glucoside extracted from galls. 


PREPARATION.—By dissolving out the tannic acid from powdered galls 
with ether mixed with a very little water, gently evaporating the solution, 
and drying the acid. Although tannic acid is very sparingly soluble in pure 
ether, yet it appears to dissolve readily in ether containing a very little water. 

PROPERTIES.—In pale yellow vesicular masses, or thin glistening scales, 
with a strongly astringent taste, and an acid reaction. On exposure to air or 
by the action of dilute acids, it splits up into glucose and ic acid (q.v.). 
Tannin in its natural state appears to be a mixture of digallic acid (C,,H,.0,) 
with a glucosiae of digallic acid. Schiff proposes to give the name tannic 
acid to the digallic acid, and that of tannin to the glucoside. 

So.usitity.—It is readily soluble in water and rectified spirit; very 
sparingly soluble in ether. 

ReacTions.—The aqueous solution precipitates solution of gelatine yel- 
lowish-white, and the persalts of iron of a bluish-black colour. 

Impurities.— Mineral matter. 

Trsts.—It leaves no residue when burned with free access of air on 
platinum foil. 

Dose.—2 to 10 grains. 


PREPARATIONS. 
Gyocerinum Acidi Tannicl .............:ccccscsseeees 1 part in 6 by weight. 
Suppositoria » ” secsceseccesesssesesesceveed Brains in each. 
re * v9 oum Sapone ........3 grains in each. 


Trochisci oe ww secceseocccccccesecccnsoss @-PTAIN IN each. 
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Preparations—(continued). 


U.8.P. 
Collodium Stypticum (tannic acid 20, alcohol 5, 
stronger ether 20, collodion 55 parts)..........c0.see 1 part in 5. 
Trochisci Acidi Tanmici ............ccccccescerscarensereeess 1 grain in each. 
Unguentum ,, » (with benzoated lard)......... 1 part in 10. 


Action.—When applied externally to the unbroken skin 
tannic acid has little or no action; but applied to skin deprived 
of its epidermis, it coagulates the albumin and causes contrac- 
tion of the cells of the skin. It coagulates blood and conse- 
quently acts as a local styptic. 

It acts locally on mucous membranes, coagulating the 
mucus. On account of the dryness in the mouth produced by 
the drug, it was concluded that the vessels are contracted, and 
that the astringent action is due to this ; but Rossbach found, from 
direct observation, that the vessels are dilated ; in this particular 
tannin differs from other astringents, such as nitrate of silver. 
This dilatation is not due to paralysis of the coats of the arteries, 
since they contract on stimulation or subsequent application of 
silver nitrate. 

Its astringent action on the skin and mucous membranes is 
probably due to coagulation of albumin and a ‘tanning’ of all 
the tissues to which it is applied. 

When taken into the mouth it causes dryness, coagulation of 
mucus, and a partial paralysis of the ends of the sensory nerves 
(both the nerves of ordinary sensation and the special nerves of 
taste), so that it destroys to a great extent the sense of taste, 
and also lessens irritation in the throat. 

When taken into the stomach in large doses it is irritant 
and causes vomiting. When given to animals it does not lessen 
either secretion or peristaltic action of the intestines, and yet in 
man, even from small doses, there is a dryness of the feces and 
lessened peristalsis; probably these different results are due to 
some imperfection in the experiments or to a difference of dose. 

Large doses cause diarrhea, with subsequent constipation. 

It is absorbed into the blood, and passes out as gallic acid or 
some product of the oxidation of gallic acid. 

It restrains hemorrhage in distant organs, as the uterus, 
lungs, or kidneys, but the modus operandi is not known, and 
some authorities deny this action altogether. 

Uses.—Externally applied to the skin tannic acid is used 
in intertrigo, impetigo, and eczema, especially when occurring 
behind the ears in children: in desquamating chronic eczema, 
a ten per cent. tannic acid ointment is useful, also in sycosis, 
applied after shaving. In hyperidrosis of the axillw, genitals, 
palms, and hands, and in sweating of the feet, frequent washing 
Np ies of tannin in diluted alcohol (1 in 250) is recom- 
menaed. 
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It is also applied to mucous membranes, such as the external 
auditory meatus in otorrhea (fill the meatus with glycerine of 
tannic acid and keep it there by a pledget of cotton wool). Also 
to the nasal mucous membrane, when there is ulceration and 
offensive discharge. In this case it is applied either in aqueous 
solution by means of the nasal douche or as glycerine of tannic 
acid with a brush. It is thus of use in ozena after measles or 
scarlet fever, and in that form occurring in syphilitic children. 
In hemorrhages from the nose dry tannin may be snuffed up. 

It is used in stomatitis and ulceration of gums; and as a 
gargle in relaxed sore-throat or applied locally as glycerine of 
tannic acid. It is very useful in the hacking cough often met 
with in children, and also in adults, which is due to an irritation 
at the back of the pharynx, often accompanied by inflamed throat, 
covered with mucus; in inflamed tonsils and deafness; also in 
whooping-cough and other throat affections, either in the form of 
the glycerine or as lozenges. 

It has been used, dissolved in water, or mixed with olive oil, 
a§ an injection in leucorrhea, gonorrhea, and chronic discharges 
from the os uteri. 

Internally tannin is used in hematemesis and intestinal 
hemorrhage ; also as an antidote to poisoning by alkaloids, but 
when used for this purpose it must be followed by a purgative, 
as the tannates are all more or less soluble in the juices of the 
alimentary canal. It is also used in poisoning by tartar emetic, 
as tannic acid forms with antimony an insoluble tannate. It is 
used in diarrhea, but usually the more sparingly soluble forms 
of tannin, such as kino, are preferred. Tannic acid lessens the 
amount of albumin in albuminuria. 


Acidum Gallicum, B. and U.S.P. Gauuic Acip. C,H,(OH), 
(CO.OH). H,O; 188.—A crystalline acid prepared from galls; 
it may be considered as salicylic acid in which two atoms of 
hydrogen are replaced by two of hydroxy]! (cf. p. 810). 


PREPARATION.—From galls, by pulverising, moistening with water, and 
allowing them to ferment for six weeks in a temperature of 60° to 70°F. The 
tannin present in the galls is split up by the fermentation into gallic acid and 
glucose, the tannic acid, or digallic acid (p. 1,031) splitting up into gallic acid, 
‘C,,H,.0, + H,O =2C,H,0,. It is purified by solution, and re-solution in 
boiling water, filtering and crystallising. 

PRoPpERTIES.—Crystalline, in acicular prisms or silky needles, nearly white 
or of a pale fawn-colour. Its taste is acidulous and astringent. 

SoLuBILITY.—It requires about 100 parts of cold water for its solution, but 
dissolves in 8 parts of boiling water. Soluble also in rectified spirit. 

Reactions.—It gives a bluish-black precipitate with a persalt of iron. It 
leaves no restdue when burned with free access of air. Its aqueous solution 
gives no precipitate with solution of isinglass, and is thus distinguished from 
tannic acid. 

Impurity.—Tannio acid from imperfect fermentation. 

Trsts.—No precipitate with solution of isinglass (no tannic acid). 


Dosz.—2 to 10 grains. 
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PREPARATIONS. 


Glycerinum Acidi Gallici (1 in 6)..............ccccseees eens 12-60 min. 


Unguentum Acidi Gallici (with benzoated lard, 1 part in 10). 


Usres.—Gallic acid resembles tannic acid in its action, but. 
does not coagulate albumin, and is used chiefly in cases of 
hemorrhages from the lungs, or kidneys, or where the affected 
part can only be reached through the circulation. 

In hemoptysis it is useful in ten-grain doses every two hours. 
Like tannin it is said to lessen the amount of albumin in the 
urine in albuminuria. 


U.S.P. Castanea. Castanea. [CHestnur.|—The leaves of 
Castanea vesca, collected in September or October, while still 
green. 


CHARACTERS.—From six to ten inches (15 to 25 centimetres) long, about 
two inches (5 centimetres) wide, petiolate, oblong-lanceolate, acuminate, 
mucronate, feather-veined, sinuate-serrate, smooth; having a slight odour, 
and a somewhat astringent taste. 

PREPARATION. 
DOSE. 
Extractum Castanem Fluidum.....,..........cssseoessscseens 4~1 fl. dr. 


Usrs.—It has been used in whooping-cough. Its taste is not 
disagreeable, but it has no extraordinary physiological power. 


SALICINE. 


U.S.P. Salix. Sanur. Wittow.—The bark of Salix alba, 
and of other species of Saliz. 

CHARACTERS.—In fragments or quills, from one-twenty-fifth to one-twelfth 
of an inch (1 to 2 millimetres) thick, smooth ; outer surface somewhat glossy, 
brownish or yellowish, more or less finely warty; under the corky layer, 
green; inner surface brownish-white, smooth, the liber separaiing in thin. 
layers; inodorous ; bitter and astringent. 


Composition.—It contains tannin and salicin. 
Usz.—The infusion may be used as a bitter tonic. 


Salicinum, B. and U.S.P. Sauicin. C,#7,,0,; 286.—A 
crystalline glucoside obtained by treating the bark of Salix alba, 
and other species of Salix, and the bark of various species of 
Populus, with hot water, removing tannin and colouri atter 
from the decoction, evaporating, purifying, and recrystallisipg. 

CuaracTers,—Colourless shining crystals with a very bitter taste. 

SoLusiity.—Soluble in about twenty-eight parts of water or a simBar 
quantity of spirit at common temperatures ; insoluble in ether. It is much 
less readily dissolved by putting it into cold water than by dissolving it in 
hot water and allowing the solution to cool. 
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Reactions.—Sulphuric acid colours it red. A small quantity heated 
with a little red chromate of potassium, a few drops of fae ote acid and 
some water, yields vapours of salicylic aldehyde, C,H,.OH (CHO), having the 
odour of meadow-sweet. The crystals melt when heated, and emit vapours 
having the odour of meadow-sweet. On ignition in air it leaves no residue. 

The aqueous solution of salicin should not be precipitated by tannic or 
picric acids, nor by iodide of mercury and potassium (absence of and difference 
from alkaloids). 


Dose.—8 to 20 grains. 

Action.—Its action is similar to that of salicylic acid (p. 820). 
Salicin is one of the sources of salicylic acid, which may be pre- 
pared from it by heating with caustic potash and treating the 
mass with hydrochloric acid. The salicylic acid prepared from 
salicin, or from oil of wintergreen, is generally purer than that 
made artificially (p. 820), and may frequently be tolerated by 
patients when the artificial salicylic acid disagrees. Salicin ap- 
pears to be decomposed in the body, and is eliminated in the 
urine partly as salicin and partly as salicylic acid, as salicyluric 
acid, and as saligenin. Its action is less powerful than that of 
salicylic acid, and its depressing effect on the circulation less 
marked. 

Usres.—lIt is used as an antipyretic, and has been given with 
success instead of salicylic acid in the treatment of acute rheu- 
matism. It is useful also in headaches. 
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CHAPTER XXXVI. 


Sus-Kinepom I.—PHANEROGAM JE. 
Class IV.— MONOCOTYLEDONES. 


ORCHIDACE:. 
U.S.P. Vanilla. Vani1a.—The fruit of Vanilla planifolia. 


CHARACTERS.—-From six to ten inches (15 to 25 centimetres) long, linear, 
marrowed and bent or hooked at the base, rather oblique at the apex, 
wrinkled, somewhat warty, dark brown, glossy-leathery, one-celled, and con- 
taining a blackish-brown pulp, with numerous minute seeds, and more or 
less acicular crystals ; odour and taste peculiar, fragrant. 


PREPARATION. 
DOSE. 


Tinctura Vanilla.................ceeeeeee. A few drops as a flavouring. 


Uses.—It is used chiefly as a flavouring and a perfume. It 
1s also an aromatic stimulant in hysteria and low fevers. 


U.S.P. Cypripedium. Cypripepium. Lapiss’ Suirrer.—The 
rhizome and rootlets of Cypripedium pubescens, and of Cypri- 
pedium parviflorum. 

CHARACTERS.— Horizontal, bent, four inches (10 centimetres), or less, long ; 
about one-eighth of an inch (8 millimetres) thick; on the upper side beset 
with numerous circular cup-shaped scars ; closely covered below with simple, 
wiry rootlets varying from four to twenty inches (10 to 50 centimetres) in 
length; brittle, dark brown or orange-brown ; fracture short, white; odour 
faint but heavy ; taste sweetish, bitter and somewhat pungent. 


PREPARATION. 


Extractum Cypripedii Fluidum .................0...ssseeseeeees 15 min. 


Usr.—It has an antispasmodic action similar to that of 
valerian, but it is less powerful. 


SCITAMNACE. 
(ZINGIBERACE£.) 
Zingiber, B.and U.S.P. Gincer.—The (scraped and dried, 


B.P.) rhizome of Zingiber officinale. West Indies, India, and 
other countries. 
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CHARACTERS.—Irregular lobed decorticated pieces, three or four inches 
long, yellowish-white but not chalky on the surface, with a short mealy 
fracture, hot taste, and agreeable aroma. Powder yellowish-white. 


PREPARATIONS. 
B.P. DOSE. 
Contectio: Ovi six tetec ec ccsses veccics toc ceddayecen cena tuswiewsaees 5-20 gr. 
fy... BORIDMODI] vice scseseves ee venciesdeveessedesackerivceses 10-30 gr. 
Enftrstim SOn 160 5. isissss osc cceyceeevesssevaavevesassouveeees cree 1-2 fl. oz. 
Pilula Scillm Composita (vide p. 523) .........csccsocseeneees 5-10 gr. 
Pulvis Cinnamomi Compositus..........csccscessscscsseveeeees 30-60 gr. 
» Jalaps Gi heed vibalexcauebeeenen ead yonn 20-60 gr. 
» Opi Ee. shad cata ae oot canate aatea ee 2-5 gr. 
» Khei Si gedeee tle ctdeantue somseanatees 20~60 gr. 
»  Scammonii mi. - Hideyaeds Geta bodsvsdosiendsteaehs 10-20 gr. 
Byrupus Zingiberis .............cccesccceces socceccsvesass 4-1 fl. dr. 
Tinctura Ser. . | hee reemranesakeliee pan eteesuainnesiere et 15 min.-1 fi. dr. 
re WOR Or soiesskciskwisivciveesexiacs 5-20 min 
ViTiOT A OCS vsscscdiscsineseseccenaselscaece@enscecaadescksenene uss 1-2 fi. dr 
U.8.P. 
Extractum Zingiberis Fluidum.. ..............ccsccessseveeees 10-30 min. 
Oleoresina RE eee ere oad lata hates actuating 1-2 min. 
Palvisd. ArOmatious sc iscsi secccpvecsorsiscasevesesssecreuscsasee’s 10-30 gr. 
ve Weel Composit ussisn cies ccsdesvsnes- innasacevseres sewess 30-60 gr. 
SyTUpus Zin gGiberis..c sevice scans ciccveseseadasdaeeveseaes coves 1 fi. dr. 
Tinctura witl, . dublntiuagenctUG scat aulatanen ga ta wmuanbags seta: 15-75 min. 
Winvri- AlO68 555s sc sasncsten sch cciee aceon ice vas sodvodectacen 1-2 fl. dr 


Composition.—A yellow volatile oil and a resin, the former 
having the odour, and the latter the taste, of the drug. 

Action.—Ginger causes a feeling of warmth in the mouth, 
and reflexly stimulates the secretion of saliva. It has a stimu- 
lant action on the stomach, producing warmth at the epigastrium. 
It promotes the expulsion of flatus. 

Usrs.—lIt is used in atonic dyspepsia, also to relieve flatu- 
lence, and as an adjunct to purgatives to lessen griping. It is 
also used as a masticatory to increase secretion of saliva, and 
in relaxed conditions of the throat. Also used as a carminative 
in colic. 

B.P. Turmeric.—The rhizome of Curcuma longa. 


Turmeric Tincture, B.P. ; Solution of Turmeric, U.S.P. 
A solution prepared by macerating 1 part bruised turmeric in 
6 parts rectified spirit, B.P., or diluted alcohol, U.8.P.,in a closed. 
vessel for 7 days, and filtering. 


Turmeric Paper, B. and U.S.P.— Unsized white paper 
coloured by steeping in tincture of turmeric and drying by: 
exposure to the air without heat. 

Action ann Usns.—Turmeric acts similarly to ginger. Chiefly 
used as a condiment. Turmeric paper is used as a test for 
alkalis, which turn it brown. 
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Cardamomi Semina, B.P.; Cardamomum, U.S.P. Car- 
pamoms.—The fruit U.S.P. (dried capsules, B.P.), of Elettaria 
Cardamomum. Malabar. The seeds are best kept in their peri- 
carps, from which they should be separated when required for 
use, the pericarpal coats being rejected. 


v9 


Fie. 322.—Cardamoms. a. Cross section. 8. Side view. 





CHARACTERS. — Seeds obtusely angular, corrugated, reddish-brown, inter- 
nally white, with a warm, aromatic, agreeable taste, contained in ovate- 
oblong, triangular, pale-brown, coriaceous pericarps. 


PREPARATIONS. 
B.P. DOSE. 
Tinctura Cardamomi Composite . ....................60.. 4-2 fi. dr. 
Tinctura Chloroformi Composita..............sccescesseeeeseeeees 20-60 min. 
CONTAINED ALSO IN 
Extractam Colocynthidis Compositum. Tinctura Gentians Composita. 
Pulvis Cinnamomi Compositus. Tinctura Rhei. 
Pulvis Crete Aromaticus. Vinum Aloes. 
U.8.P. DOSE. 
Pulvis: AVOMAtiCus as icJ oi cedevevayrasaceieslCarvotsaasore eater 10-30 gr. 
Tinctura Cardamom. .......... cc. 0. ceecceeseeeee seen tee o..--1-2 fl. dr. 
ae ‘i COMPOSIt so iccee ce cdsicsdveasesavscesuyecs 1-2 fi. dr. 
CONTAINED ALSO IN 
Tinctura Rhei. Vinuom Aloes. 
Tinctura Gentiane Composita. Extractum Colocynthidis Compositam. 


Tinctura Cardamomi Composita. Compounp TINCTURE OF CARDA- 
moms. B. and U.8.P.—Cardamom seeds and caraway fruit bruised each 
4 oz.. raisins freed from seeds 2 oz., cinnamon bark 4 0z., cochineal 55 gr., 
proof spirit 1 pint. B.P. Cardamom and cinnamon, each 20 parts, caraway 
10, cochineal 5, glycerin 60, dilpted alcohol to 1,000 parts. USP. 

Composition.— Fixed oil and aromatic volatile oil, containing 
a camphor in solution. 

Action anp Uses.—Cardamoms act similarly to ginger. They 
are stimulant, aromatic, and carminative, and are less pungent 
than ginger. Used chiefly as a carminative in flatulence, and 
as an adjunct to other medicines to lessen griping. 


IRIDE., 


Crocus, B. and U.S.P. Sarrroy.—The dried stigmas and 
top of the style of Crocus sativus, B.P. The stigmas of Crocus 
sativus, U.S.P. Spain, France, and Italy. 


Cnaractrrs.—Thread-like styles, cach terminated by three long orange- 
brown stiginas, broadest at the summit. Has a powerful aromatic odour. 
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Dosz.—Of dried saffron, 20 gr. and upwards. 


PREPARATIONS. 
B.F. DOBE. 
Decoctum Aloes Compositum..............ccceeeees ~2 fl. oz. 
Pilula Aloes et Myrrhe (vide p. 522) ............ 10 gr. 
Pulvis Cret@ Aromaticus ..........ccccecscescseeeees 10-60 gr. 
Tinctura Cinchonm Composita .....-.......565 00 2 fi. dr. 
TAMCTUPS Croc ........... ces csccccceeseecsscsvenvce 2 fi. dr. 
Tinctura Opii Ammoniata.............seeeeee are fs fl. dr. 
at =” EUOR i tie Veu ya anle Mace tea heaton ayaa 1-2 fi. dr. (stomachic). 
5 ce: pipeulslade una Gaeaacmuatinnewe ue haseceenens 4-8 fi. dr. (purgative). 
U.8.P. 
PinCtars,. Crochicisics cops supsicatiasscomerssatamenees 4-2 fl. dr. 


ComposiITion.—The colouring matter of saffron is a glucoside 
—crocin—soluble in water and easily decomposed by dilute 
acids. A volatile oil is obtainable both directly from the drug 
and by the decomposition of crocin. It possesses the odour of 
saffron. 

ImpuRITIES.—Saffron is often adulterated with parts of other plants dyed, 
and with coloured chalk. 

Tests.—By throwing saffron on the surface of warm water, the peculiar 
form of the stigma is at once seen, and admixture of other plants discovered. 
The chalk is detected by its immediately rendering the water turbid. 


Action anp Usrs.—Safiron has but little action. It is used 
chiefly as a colouring agent, and as a slight carminative. 


U.S.P. Iris. Ints. Buus Frac.—The rhizome and rootlets 
of Iris versicolor. 

CHARACTERS.—Rhizome horizontal, consisting of joints, two to four inches 
(5 to 10 centimetres) long, cylindrical in the lower half, flattish near the 
upper extremity, and terminated by a circular scar, annulated from the leaf.- 
sheaths, grey-brown; rootlets long, simple, crowded near the broad end; 
odour slight; taste acrid, nauseous. 


PREPARATIONS. 
DOSE. 


POXEVRO UI Tris 2.5 sca fe cswn cess exc Xe fee gaeicotad en megtaceaswe tans 2-4 gr. 
PUG UM sssicd. wccotepaian curds woeileeanaiareees 5-10 min. 


LA) 9 


ComposiITion.—It owes its medicinal virtues to an oleoresin. 

Action.—It is emetic and cathartic, and has been proved by 
Professor Rutherford to act as a stimulant to the liver and the 
intestinal glands (p. 403). 

Usrs.—In constipation and biliousness. 


LILIACE:. 


U.S.P. Allium. Garuic.—The bulb of Allium sativum. 


CuaRacTERS.—Bulb subglobular, compound, consisting of about eight 
compressed, wedge-shaped bulblets, stich are arranged ina circle around 
the base of the stem, and covered by several dry, membranacéous scales. It 
has a pungent, disagreeable odour, and a warm, acrid taste. It should be 
preserved in a dry place, and used only in the fresh state. 


1040 VEGETABLE MATERIA MEDICA. (SECT. Ve 


Composirion.—The bulblets, or cloves as they are commonly 
termed, owe their strong taste and smell to a volatile oil which 
is sulphide of allyl (C,H,),S. 


OF¥icrinaL PREPARATION. 
Byres Allihcssasiccacew ei eaeweveveseoeseyiistseePiarecees 1-4 fi. dr. 


Action.—Allyl alcohol is a powerful antiseptic (pp. 95 and 
‘ 102), and itis probable that oil of garlic will have a similar action. 
Like oil of mustard, to which it is allied in chemical composition 
(p. 864), oil of garlic is a powerful irritant, or even vesicant, 
when applied tothe skin. In the intestine it acts in small doses as 
a gastric tonic and carminative ; in large doses as an emetic and 
irritant, causing vomiting, purging, headache, and fever. After 
absorption, it quickens the pulse and acts asa nervine stimulant. 
It is partly eliminated by the lungs, imparting its peculiar odour 
to the breath, and acting asan expectorant. It is diaphoretic 
or diuretic according as the patient is kept warm or cool. It is 
said to be an emmenagogue. 

Usres.—A mixture of garlic juice and oil, or bruised garlic 
steeped in spirit, is used as a counter-irritant in convulsions or 
nervous diseases in children, and also in skin-eruptions. The 
syrup may be used as a gastric tonic in atonic dyspepsia, and to 
check nervous vomiting. It is chiefly employed in nervous 
coughs of children, and as an expectorant in bronchitis after the 
acute stage has passed. It is used as an anthelmintic in cases 
of ascarides, and is given by the mouth and also as an enema. 


Convallaria Majalis. Lity or THe Vauiey. Not officinal.— 
The flowers and stem are used, though the whole plant contains 
the active principle. 

Composition.—The flowers and stem contain two glucosides, 
convallarin, soluble in alcohol but insoluble in water, and con- 
vallamarin, soluble in both alcohol and water. 


PREPARATIONS. 
DOBE. 
Extractum Convallaria ...00 00.0. 2 ...ecce. ceccesececsnseeeneees 2-8 gr. 
a a DiQuidumh. aiceiies ovenveieediniies 2-10 min. 
Tinctura On er re eee Te nee 5-80 min. 
Con valerian lis ooo sicink ssidcosen scccraieuacsmiaxtewpneniaesteate 4.2 gr. 


Action.—Convallamarin acts like digitalis (p. 996), though 
not so well, on the heart, and in producing diuresis in cardiac 
disease. Convallarin has only a purgative effect. 

Uses.—An infusion of the whole plant is a common remedy 
in Russia for cardiac dropsy. Convallamarin has been used in 
mitral disease with dropsy, but it has not superseded digitalis, 
though it is said to have no harmful effects. 


Scilla, B. and U.S.P. Squm..—The sliced (and dried 
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B.P.) bulb of Urginea Scilla (U. maritima). Mediterranean 
coasts. 


CHaRAcTERS.—Bulb pear-shaped, weighing from half a pound to ten 
pounds; outer scales membranous, brownish red or white; inner scales 
thick, whitish, fleshy, juicy; taste mucilaginous, intensely and disagreeably 
bitter, somewhat acrid. The dried slices are white or yellowish-white, 
slightly translucent, scentless, disagreeably bitter, brittle and easily pulveris- 
able if very dry. 





Fig. 223.—Cut piece of Squill, half the natural size, 


Composition.—The active principle is a glucoside, scillitoxin, 
or scillain. The scillitin of some authors is probably slightly 
impure scillitoxin. 

Dosze.—Of powdered squills, 1-3 gr. 


PREPARATIONS. ; 

B.P. DOSE. 
Acetum Scillee......... SS ahaeer nan tiaeeuesdiea eeada ar naoniean 15-40 min. 
Oxymel ‘s sf hte Pee hate Si eaesauthace leg, Sale isla talaeoate 4-1 fl. dr. 
Pilula Ipecacuanhee cum Scilla (ride p. 522). ......../ »-10 gr. 

» Scilles Composita (vide p. 523). . .. .........5-10 gr. 
ByYPUu pas Bete ooo cece cece eee waveee 6 o veceeeseeees i-1 fl. dr. 
TUSCEURR as eens eee reac ess a ea peda ea hese cs 10-20 min. 

U.8.P. 
ACCOUNT SCUI ce coer cee iiicacelcucaigatieuieiads ke eeeetle 15 min.-1 ff. dr. 
Extractum Scullie Fluiduin  ...... ccccceceee ceceeeeeeaeusee es 1-2 min. 
Syrupus gy, AOI POSIOUS -. setadadectintawweneccens sere vaauies 10-80 min. 
Tinctura gis .-oseaeein eudecdioeeaimeae eniawNae: Spee Scleaneede mans 8-30 min. 
Syrupus sigk> , sadWeneiee 6 anid nauleenrewed Sie anuureatetsWe weloraie en onan tes 4-1 fi. dr. 


U.8.P. Syrupus Scillm Compositus. Squill, 120; senega, 120; tartrate of 
antimony and potassium, 3; sugar, 1,200; precipitated phosphate of calcium, 9; 
diluted cleohol and water, of each, q.s. to make 2,000. 


Action anD Uses.—Squill and its active principle, scillitoxin, 
act like digitalis. 

Internally, in large doses, it causes vomiting and purging. 
When absorbed into the blood, it slows the pulse and raises the 
blood-pressure. Like digitalis it acts as a diuretic, and also 
acts like it on voluntary muscle fibre. It is chiefly used as an 
adjunct to digitalis to produce diuresis in cases of cardiac dropsy ; 
also as an expectorant, when, although the secretion is profuse, 
it is difficult to expel. It is of no use when the expectoration is 
dry and deficient ; in such cases ipecacuanha should first be 
given and followed by squill. 

Pilula ipecacuanhe cum scillé, 10 grains night and morning, 
is a most useful remedy in chronic bronchitis. 


Aloe Socotrina, B.P.; Aloe, U.S.P. Socorrms Atnozs,. 
B.P.; Auozs, U.8.P.—The inspissated juice of the leaf of Aloe 
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Perryt and probably other species. Imported principally by way 
of Bombay and Zanzibar. 


CHARACTERS.—In hard, opaque, reddish-brown or yellowish-brown, not 
greenish, masses, translucent at the edges; breaks with an irregular or 
smooth and resinous fracture ; has a bitter taste, and when breathed on has 
a saffron-like odour ; dissolves entirely in proof spirit, and during solution 
exhibits under the microscope numerous minute crystals. 


PrepanaTIons, 
B.P. DOSE. 
MN OSD sasscincuawesen reasons cudnt ersiaawicietinareareteiesa oes esevoniveceanedes seeunsaepae’ 4-2 gr. 
Decoctum Aloes Compositum (Extract)... . 4d gr. in 1 fl. 02...........0. 4-2 fl. oz. 
Mimema AMlOe|S....... oo... cece cceeeeaccescetescees 4 gr. in 1 fl. 02..........08. 10 fi. oz. 
Extractum Aloes Socotringe ..................1 part from 2, nearly.....2-6 gr. 
Extractum Colocynthidis Compositum (Extract) 1 part in 2, nearly.........3-10 gr. 
Pilula Aloes et Asafostidee (vide p. 522) .....1 part im 4.......c.ccceeeees 5-10 gr. 
— » Myrrhee (vide p. 522)......... 1 part im B.........cccceeves 5-10 gr. 
¥ » Socotrinee (vide p. 522)........... 1 part in 2, nearly........5-10 gr. 
Pilula Rhei Composita (vide p. 523) ...........0000. LD part 10 Givicescsccssesenes 5-10 gr. 
Tincture AlOes ............ cece cccessnsonecsees eens 11 gr. to 1 fl. 02............1-3 fl. dr. 
Tinctura Benzoini Composita ............sseccseeeee 8 gr. to 1 fl. 02. ........06. 3 fi. dr. 
Vinum Aloes............. sesenevrsedeenoedats re 16} gr. to 1 fl. 02.......44. ~2 fi. dr. 
U.8.P. 
IOGR PUTIRCAER cis se ocsewcy ca tonssGercuenieanecwieu daub caneesnowdean aedessesetecausdees 6 gr. 
Extractum Aloes AQuosum.......cccccsessccccccvesccccccccscsessessscsseescessesesers —6 gr. 


B.P. Decoctum Aloes Compositum. Compounp DercocrTion or ALOEs.— 
Extract of Socotrine aloes, 120 gr.; myrrh, 90 gr.; saffron, 90 gr.; carbonate of 
potassium, 60 gr.; extract of liquorice, 1 oz.; compound tincture of cardamoms, 
8 fl. oz.; distilled water up to 30 fl. oz. 


3.P. Enema Aloes. Aloes (Socotrine or Barbadoes), 40 gr.; carbonate of 
potassium, 15 gr.; mucilage of starch, 10 fi. oz. 


B.P. Extractum Aloes Socotrines. Treating with boiling water, separating 
insoluble matter by subsidence and filtration, and evaporating the clear solution. 

3.P. Tinctura Aloes. Tisctvre or ALoxs.—Socotrine aloes, 4 oz.; extract 
of liquorice, 14 0z.; proof spirit, to 20 fl. oz. 

B.P. Vinum Aloes. Wore or Arors.—Socotrine aloes, 1} oz.; cardamom- 
seeds and ginger, of each, 80 gr.; sherry, up to 2 pints. 

U.8.P. Extractum Aloes Aquosum. Aqueous Extract or ALors.—Aloes, 100 ; 
boiling distilled water, 1,000. Separate the insoluble matter by subsidence and 
filtration, and evaporate. 


Composition.— All kinds of aloes contain a bitter substance, 
aloin, to which their activity is due. It has in each kind of aloes 
a slightly different composition, and has received a name showing 
its source—socaloin from Socotrine aloes, barbaloin from Barba- 
does aloes, and nataloin from Natal aloes. According to some 
authors these substances are isomeric; according to others they 
form a homologous series. Besides aloin, aloes contains resinous 
substances and traces of an ethereal oil. 

_ Barbaloin and nataloin are distinguished from socaloin by 
giving with a drop of nitric acid, on a porcelain slab, a bright 
crimson colour. With barbaloin this gradually fades, but it is 
salar with nataloin. Socaloin does not give this reaction. 

baloin is distinguished from nataloin by the latter giving a 
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fine blue colour, while the former remains unchanged, on adding 
@ minute quantity of each to one or two drops of strong sul- 
phuric acid and then bringing a glass rod dipped in nitric acid 
so near that the vapour shall pass over the surface. 


B.P. Aloin. Atom. C,,H,,0,—A crystalline substance 
extracted from aloes by solvents and purified by recrystallisation. 
As obtained from the different varieties of aloes, the products 
differ slightly, but their medicinal properties are similar. 


CHaracTers.—Usually in tufts of acicular crystals, yellow, inodorous, 
and having the taste of aloes. 

SoLusBILity aND REactions.—Sparingly soluble in cold water, more so in 
cold rectified spirit, freely soluble in the hot fluids. Insoluble in ether. Not 
readily altered in acidified or neutral solutions; rapidly altered in alkaline 
fluids. 


U.S.P. Aloe Purificata. Purirrep ALogEs. 


PREPARATION.—By melting aloes 100, adding alcohol 15, straining and 
evaporating. 

CHARACTERS.—Purified aloes is in irregular brittle pieces of a dull-brown 
or reddish-brown colour, and having the peculiar aromatic odour of Socotrine 
aloes. 

So.usmiry.—It is almost entirely soluble in alcohol. 


PREPARATIONS. 

U.8.P. DOSE, 
Pilulw Aloes (vide p. 523)..........ccceeseeseseeee Sonaianaws su iuaewssaueteee 1 pill. 
Pilule Aloes et Asafoetidss (vide p. 523)..........ccsscsccnesccssesceces 2-5 pills. 
Pilulw Aloes et Ferri (vide p. 523) .............ccssscsseeeseeverecscreces 1 pill. 
Pilulw Aloes et Mastiches (vide p. 523) ..........cccee cc cceecsnaeeceeees 1 pill. 
Pilule@ Aloes et Myrrhm (vide p. 523) .........cccceccseecsensseseeeseeees 1 pill. 
PAN CUGER AOC coisa co nice ces oncete ie vicaasaneac dadesteeetexsvsdsenaniwnsentene 1-4 fi. dr. 
Tinctura Aloes et Myrrh... .... ccc ccce recess ccceeencencscsessceeeres 1-2 fl. dr. 
Vinum Aloes ........s000. as stomachic, 1-2 fil. dr.; as purgative, 4-1 fl. oz. 


It is contained also in Pilula Rhei Composite (p. 523), Extractum Colocyn- 
thidis Compositum, Pilule Catharticw Composites (p. 523), and Tinctura Benzoini 
Composita. 


U.S.P. Tinctura Aloes. Trncrure or Atoxs.—Aloes, 10; extract of glycyr- 
thiza, 10; diluted alcohol up to 100. 


U.8.P. Tinctura Aloeset Myrrhe. Tincture or Atozs anp Mrreu.—Aloes 10; 
myrrh, 10; alcohol, to 100. 


U.S.P. Vinum Aloes. Wivs or Axors.—Aloes, 6; cardamom, 1; ginger, 1; 
stronger white wine, up to 100. 


B.P. Aloe Barbadensis. Barsapozs Atozs.—The inspis- 
sated juice of the leaf of Aloe vulgaris. Barbadoes and Dutch 
West Indian Islands. 


CHARACTERS.—In yellowish-brown or dark-brown opaque masses; breaks 
with a dull conchoidal fracture; has a bitter, nauseous taste, and a strong, 
disagreeable odour. 


Composition.—Contains barbaloin, resin, and volatile oil. 
Dosz.—In powder, 2-6 grains. 


3x32 
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PREPARATIONS. 
B.P. DOSE. 

TS eee ee rr ere ee re oe ree ere 4-2 gr. 
Mnemea Aloes (Vxde SUpra)....ccsccsecceccsveesereee 4 gr.in 1 fl. oz............. 
Mxtractum Aloes Barbadensis.................. 8 parts from 10, nearly...2-6 gr. 
Pilula Pe 9 (vide p. 522)...1 part in 2, nearly ......5-10 gr. 

Ee » et Perri (vide p. 522)......... 1 part im Bh ......cceeceeee. 5-10 gr. 
Pilula Cambogia Composita (vide p. 522) ......... 1 part in 6, nearly........5-10 gr. 


,, Colocynthidis Composita (vide p. 522) .....1 part in 3, nearly........5-10 gr. 

e - et Hyoscyami (vide p. 522)..1 part in 4}, nearly...... 5-10 gr. 

B.P. Bxtractum Aloes Barbadensis.—Prepared like extract of Socotrine 
aloes. 


Action anp Uses.—It causes a bitter taste in the mouth, 
and reflex salivation. In small doses it seems to have a tonic 
action like simple bitters. It increases peristalsis of the in- 
testines and also intestinal secretion. Its action is particularly 
exerted on the large intestines, and especially in the rectum. 
This is shown by the great length of time which usually elapses 
between its administration and its action (ten or twelve, some- 
times as much as twenty-four, hours), and by the rectal irritation 
which it produces, and which 1s evidenced by tenesmus, hemor- 
rhoidal swelling, and hemorrhage. It increases the secretion of 
bile by stimulating the liver (Rohrig and Rutherford). It only 
acts when mixed with bile, and is consequently useless in jaun- 
dice, where the bile does not enter the intestine, as is shown by 
the whiteness of the stools. It may, however, be rendered active 
by giving it along with ox-gall. Aloes has little or no purgative 
action when given alone as an enema, but is active if mixed with 
ox-bile. In the enema aloes, B.P., it is mixed with carbonate of 
potassium. Aloes appears to cause hyperemia of the uterus 
and other pelvic organs, as well as of the rectum. In acute and 
chronic poisoning by aloin, the kidneys are affected, the tubules 
losing their epithelium, while the glomeruli remain intact, but 
become surrounded by an increase of fibrous tissue. In both 
forms of poisoning there is albuminuria.' Aloes sometimes has 
an aphrodisiac action, but this is not constant, and probably is 
due to irritation caused by hemorrhoids (p. 448). Aloes differs 
from other purgatives in not causing subsequent constipation, 
but on the contrary rendering the intestine more sensitive, so 
that the dose can be gradually reduced. As it does not cause 
subsequent constipation, it is a favourite purgative, and is 
contained in most vegetable purgative pills (except pil. scamm. 
co.). As it acts slowly, if should be given a good while before 
a motion is desired, and a favourite plan is to give it as a dinner 
pill just before the last meal of the day, when it usually acts 
next morning after breakfast. I have known people who have 
taken dinner pills regniarly every day for thirty years without 
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injury and with apparent benefit. As it tends to cause conges- 
tion of the rectum, some authorities prohibit its use in piles, but 
in small doses, and if the piles are not inflamed, it is often bene- 
ficial in these cases, although large doses are injurious. From 
its action in causing congestion of the uterus, it is used in 
amenorrhea (at the time when the catamenia are expected), but 
must be avoided in pregnancy and rectal inflammation. In 
these cases it is usually combined with iron or myrrh. 


Veratri Viridis Rhizoma, B.P.; Veratrum Viride, U.S.P. 
GREEN HELLEBORE Ruizome, B.P.; American HELLEBORE, U.S.P. 
The rhizome and rootlets of Veratrum viride. United States and 
Canada. 


CHARACTERS.—Rhizome two or three inches long, one to two inches 
thick, with numerous shrivelled, light yellowish-brown rootlets. 





Fia. 224.— Veratrum riride root, half the natural size. 


CompositTion.—It contains several alkaloids—jervine, pseudo- 
jervine, cevadine, very little rubijervine, and traces of vera- 
trine and veratralbine. Veratroidine, which was formerly re- 
garded as one of its constituents, is probably rubjjervine and 
resin. 

Doss.—Of the powdered rhizome, 1-8 gr. or more. 


PREPARATIONS, 
B.P. DOSEe 
Tinctura Veratri Wiridis...............ccccceceecsen cess .5-20 min. or more. 
U.8.P. 
Extractum Veratri Viridis Fluidum ..............ccceesceess 1-4 min. 
Tinctura ‘ beside pirvmebeeuuesadaiietagecceaute LO TOI. 


Action.—In small doses veratrum viride lessens the strength 
of the pulse in man without at first affecting its rate, but aiter- 
wards it renders it very slow, soft, and compressible, although 
sometimes moderately full. At this stage any exertion at once 
renders the slow pulse rapid, feeble, small, and even imper- 
ceptible. The depression of the circulation is accompanied by 
muscular weakness, and frequently, though not alwaya by 
nausea and vomiting. When the dose is large these symptoms 
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become increased, and a state of collapse comes on with an ex- 
ceedingly rapid, almost imperceptible pulse, cold clammy skin, 
constant nausea and retching, intense muscular weakness, giddi- 
ness, loss of vision, and partial unconsciousness. 

The action of veratrum viride is due to the jervine and other 
alkaloids which it contains. It has been mentioned already that 
veratroidine is not a pure alkaloid, but as no further investiga- 
tions have been made on the alkaloids of veratrum since those of 
Professor H. C. Wood, I give his results. 

Jervine lessens the functions of the spinal cord, both in 
frogs and mammals, and of the medulla (especially the vaso- 
motor centre), and of the cardiac ganglia, and at the same 
time irritates the motor centres in the brain, producing convul- 
sions. Thus the symptoms produced are muscular weakness, 
loss of reflex action, followed by tremors, lowered blood-pressure, 
and slow pulse. 

Respiration ceases before the heart, and death ensues from 
asphyxia. There is invariably salivation, but no vomiting nor 
purging. It has no action on the vagus, and the slow pulse is. 
due to an action on the cardiac muscle or its ganglia. Voluntary 
muscles and motor nerves are little, if at all, affected by it. 

Veratroidine differs from jervine in always causing vomiting 
and purging, and in producing less violent convulsions. It 
stimulates the vagus centre and paralyses the vagus ends. It 
depresses the spinal cord and paralyses the respiratory centre, 
but increases the excitability of the vaso-motor centre. At 
first it slows the pulse and lowers the blood-pressure. Next 
the pulsations become very powerful, though still slow, and the 
blood-pressure rises to normal. Then the pulse becomes very 
rapid, and the pressure rises greatly. This rise is, however, not. 
due to the direct action of the drug, but to stimulation of the 
vaso-motor centre by asphyxial blood from paralysis of the 
respiration. If artificial respiration be kept up veratroidine 
steadily lessens both pulse-rate and blood-pressure. 

Uses.—Veratrum viride has been used as a cardiac deprcs- 
sant in inflammations, but has not come into general use. 


B.P. Sabadilla. Crvapitua.—The dried ripe seeds of Sche- 
nocaulon officinale (Asagrea officinalis). Mexico. 
CHARACTERS.—Fruit about half an inch long, consisting of three _ 
brown papyraceous follicles, each containing from one to three seeds, which 
are about a quarter of an inch long, blackish-brown, shining, slightly winged, 
possessing an intensely acrid bitter taste. The seeds only are officinal. 


BP. Preranarion. 
Veratrina. 


Comrosirion.—Three alkaloids, the first—veratrine—bein 
the active principle. The remaining alkaloids—sabadillina an 
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sabatrina—occur in very small quantities, and are of little im- 
portance in pharmacy. 


Veratrina, B. and U.S.P. Venrarrine.—An alkaloid or 
mixture of alkaloids obtained from cevadilla; not quite pure, 
B.P. An alkaloid or mixture of alkaloids prepared from the 
seeds of Asagrea officinalis, U.S.P. 


PREPARATION.—A concentrated tincture of the seeds is poured into cold 
water in order to precipitate the albumin. From the filtered solution veratrine 
is precipitated by ammonia, and purified by re-solution in dilute hydrochloric 
acid, decolorisation by animal charcoal, and reprecipitation by ammonia. 

CHARACTERS.—Pale grey, amorphous, without smell, but, even in the 
most minute quantity, powerfully irritating the nostrils; strongly and per- 
sistently bitter, and highly acrid. An active poison. 

SoLuBiILiry.—Insoluble in water ; soluble in spirit, in ether, and in diluted 
acids, leaving traces of an insoluble brown resinoid matter. 

ImPuRITIES.—Mineral matter, and sometimes traces of the other alkaloids 
of cevadilla. 

Test.—Heated with access of air it melts into a yellow liquid, and at 
length burns away, leaving no residue. 


Dose.— 4-3 gr. 


PREPARATIONS, 


Unguentum Veratrinee (8 gr. to 1 02.) for external use, 


U.8.P. 
Oleatum Veratring (1 part in 50). 
Unguentum ,,—_ (1 part in 25). 


Action.—Large doses of veratrine cause violent sneezing, 
and great gastro-intestinal irritation, vomiting, purging, and 
symptoms of collapse, the pulse being rapid, small, and irregular ; 
and often involuntary muscular tremors come on. A_ peculiar 
creeping and prickling sensation in the skin generally accom- 
panies these symptoms. 

Externally, applied to the unbroken skin, it has no marked 
action, but if rubbed in with some fat it passes through the epi- 
dermis and acts on the true skin, and causes first irritation and 
then paralysis of the ends of the sensory nerves, producing a 
prickling and creeping sensation, succeeded by numbness. It is 
somewhat like aconitine in this respect. This effect is produced 
whether applied locally or taken internally. 

Its irritating action on the sensory nerves is also observed 
if it be inhaled into the nose, when it causes violent sneezing, 
which also occurs after absorption from the stomach. 

Internally.—It has no marked action on the brain. It has 
probably no action on the spinal cord. By some experimenters 
it is stated that convulsions are produced in frogs, but, from 
numerous experiments which I performed, I doubt the accuracy 
of this statement. 

Muscles.—The contractile power is increased, but the elas- 
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ticity very much diminished. The period of contraction is very 
much prolonged, but neither the latent period nor the ascent of 
the curve is affected in character; the height of the curve is 
slightly increased, and the descent of the curve very much pro- 
longed, so that 1t does not reach the abscissa for several revolu- 
tions of the cylinder. This contraction is not a state of partial 
rigor, since during its continuance the development of heat is 
increased to a marked degree ; neither is it a true tetanus, since 
the rheoscopic frog only gives a single contraction when its 
nerve is laid on the poisoned muscle. It is a prolonged con- 
traction. To this alteration in the muscles is due the peculiar 
behaviour of frogs when poisoned by veratrine. The frog jumps 
readily on stimulation, but after its spring it lies on the table 
with legs extended for a long time; then it draws the limbs up 
slowly, for both the flexors and extensors are contracted, and 
the contraction has to pass off from the extensors before the 
flexors can act. When it has drawn its limbs up, it remains 
still for a time, to allow the contraction to pass off from the 
flexors, after which it springs again. Thus the frog performs 
the normal movements with very long intervals between them. 
These movements have probably been mistaken for convulsions. 
Temperature affects the veratrine curve in a remarkable manner. 
As the muscle is cooled down, the curve becomes more and more 
like the normal, and if the temperature be much raised (keeping 
below the heat of rigor caloris), the effect also disappears; thus 
extremes of heat and cold remove the veratrine effect on the 
muscle-curve. The effect of veratrine on the muscle is also 
removed by potash (p. 130). 

Muscles previously exhausted by over-exertion have their 
powers restored by veratrine. 

Motor nerves have their excitability increased at first; 
afterwards their peripheral ends are paralysed. Sensory nerves 
have their peripheral ends first stimulated (causing pricking, 
&c.), and then paralysed (cf. Aconite, p. 832). 

Circulation.—The effect of veratrine on the heart-muscle of 
the frog is very similar to that on voluntary muscle; hence the 
contractions of the heart become slower, and each systole lasts 
a long time, till finally the heart stops in complete systole. 
The effect of veratrine on the heart is also removed by heat and 
by potash (Ringer). In mammals, small doses injected into the 
circulation quicken the pulse and raise the blood-pressure ; 
moderate and large doses slow the heart and lower the blood- 
pressure. Small doses quicken the respiration; large ones 
slow it, producing long pauses like those which occur after 
section of the vagi, and finally paralyse it. These effects are 
probably due to stimulation at first, and afterwards to paralysis 
of the ends of the vagus in the lung, and to paralysis of the 
respiratory centre. The temperature is lowe 
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Uszs.—Locally, it is used like aconitine for neuralgia, in the 
form of the ointment rubbed over the affected part. 

Internally, it 1s sometimes used in rheumatic arthritis, and 
in sthenic febrile affections, as pneumonia; but its action is 
uncertain, and its use dangerous ; hence it is seldom employed. 
Possibly one cause of the uncertainty of its action is the high 
temperature accompanying febrile affections, by which its action 
is altered. A similar reason may hold good for aconite, which 
varies considerably in its action on febrile disorders (ef. Digitalis, 
p- 998). 


Colchici Cormus, B.P.; Colchici Radix, U.S.P. Cot- 
cHicum Corm, B.P.; Coticuicum Root, U.8.P.—The (fresh, B.P.) 
corm of Colchicum autumnale, collected about the end of June, 
and the same stripped of its coats, sliced transversely, and dried 
af a temperature not exceeding 150° F., B.P. 





Fie. 225.—Slice of Colchicum, 


CHARACTERS.— Fresh corm about the size of a chestnut; furnished with 
an outer brown and an inner yellow coat; internally white, solid and fleshy. 
Dried slices about a line thick, moderately indented on one, rarely on both 
sides, firm, flat, whitish, amylaceous. 


Composirion.—Colchicine, and traces of veratrine; also 
starch, tannin, and fatty oil. They lose their odour by drying. 


PREPARATIONS. 
B.P. DOSE. 
Mxtractum Colohiod..........0 0 - ccccccssccesscesenseseeseecseeneves 9-2 gr. 
9 ev AcCovseecuam. oo... ccc cee eee eee ,-3 gr. 
Vinum eae seeveawemeed $3 gr. to 1 fl. oz... eee. 10-30 min 
U.8.P 
Coxcuicr Raprxz. 
Extractum Colchici Radicis..............cccccccecescseceeeseneseeeees 4-2 gr. 
s ae - Wat lu nny Seca dawsivs saves Mevnesnesenes 2-5 min. 
Vinum 9 os sicisd a Carnie suarvenonceseexansseeitenste 8 min. 


Colchici Semina, B.P.; Colchici Semen, U.S.P. Cot- 
cuicum Sxreps, B.P.; Concuicum Srep, U.S8.P.—The seeds of 
Colchicum autumnale, collected when fully ripe, usually about.the 
end of July or beginning of August, and carefully dried, B.P. 
The seed of Colchicum autumnale, U.S.P. 
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Craracters.—About the size of white mustard seed, very hard, of a 
reddish-brown colour, and pitted. 


ee6 6 


Fi@. 236.—Colchicum Seeds. 


Composrrion.—Colchicine, generally regarded as an alkaloid, 
soluble in water and alcohol. Traces of veratrine—in combina- 
tion with gallic acid—and a fixed oil are found. 


PREPARATIONS. 
B.P. DOSE. 
Tinctura Colchici Seminum...... 54} gr. to 1 fl. o2z....... 10-30 min. 


U.8.P 
Extractum Colchici Seminis Fluidum ..........cccccccccssecssces 2-10 min. 
Tinctura ms ne ea NRE ETE Pra rae 15-30 min. 
Vinum Pe ser sR ESae eS vas eV dee bacalebeuatenanscaan 15-30 min. 


GeneraL Action.—The action of colchicum does not vary in 
proportion to the dose, since, when a certain (fairly large) dose is 
given, an increased dose does not seem to produce a more marked 
effect. It acts as a poison both to cold- and warm-blooded 
animals, but its effect is least marked on cold-blooded animals, 
and more marked on Carnivora than Herbivora. It has the 
same effect on the alimentary canal whether swallowed or sub- 
cutaneously injected. 

When given in continued non-poisonous doses it causes an 
acrid taste, with reflex flow of saliva, and symptoms of gastro- 
intestinal disturbance, viz. irritation of the fauces, loaded tongue, 
loss of appetite, flatulence, uneasiness, or pain in the stomach 
and intestines, and diarrhea. The pulse is slowed, and there is 
a tendency to muscular weakness. 

A single large dose, or moderate doses long continued may 
produce symptoms of acute gastro-intestinal inflammation, viz. 
violent vomiting (vomited matter being first bilious and then 
bloody) and purging (the stools being first serous, then mucous, 
then bloody). Marked symptoms of collapse supervene, the 
pulse becomes small, rapid, and thready, the skin cold and be- 
dewed with sweat, respiration slow and painful. Death ensues 
from collapse, the brain remaining clear to the last. 

Sometimes nervous symptoms occur, such as flying pains 
over the body, numbness, and occasionally, though rarely, con- 
vulsions. 

SpecraL Action.— When applied to the skin it is an irritant, 
causing redness, prickling, and smarting, and if taken into the 
nose causes sneezing and running at the eyes. 

Internally.—Its action on the brain, if any, is not well 
marked. 

In frogs the spinal cord is paralysed, the paralysis being 
preceded by excitement, sometimes giving rise to convulsions. 
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In the higher animals there is no excitement, the cord being 
paralysed from the first. The sensory nerves are more or less 
paralysed. The motor nerves and muscles are unaffected. 
The circulation is affected, but the action is to a great extent 
reflex, since, if injected directly into the circulation, both the 
heart and the blood-pressure are only slightly altered. Very 
large doses are required to paralyse the inhibitory fibres of the 
vagus, but ultimately they are paralysed. 

The Secretion of Urine.—Some authorities affirm that the 
total solids (both inorganic and organic) are increased, and also 
the quantity of water. Some say that only the urea is increased, 
others that the uric acid is increased, while others, again, contra- 
dict both these statements. 

The probable explanation of these conflicting statements is 
that the observers have conducted experiments with different 
diets. 

Treatment in Poisoning.— Evacuate the stomach by an 
emetic, if vomiting is not induced by the drug itself; give tannic 
acid in large quantities (which acts as a chemical antidote) ; 
white of egg diluted with water may be given freely; or, if the 
pulse is very depressed, give stimulants and keep the patient 
warm. 

Usrs.—Its chief use is in gout, in the form of vinum or tine- 
ture, either in large doses during the fit, or in small ones con- 
tinued for a length of time. It seems to act best when the 
bowels are previously freely acted on, hence a very old and useful 
mixture is colchicum, magnesia, and sulphate of magnesium. 

In rheumatic arthritis 10 min. of tincture with 10 gr. of 
potassium iodide often prove useful. 

In subacute rheumatism it is of very much less service. 

In acute rheumatism it is hardly ever used, salicylate of 
sodium being more frequently employed. 


LILIACEZ:. 
(SMILACE.) 


Sarsz Radix, B.P.; Sarsaparilla, U.S.P. (Jamarca, B.P.) 
SARSAPARILLA.— The (dried B.P.) root of Smilaz officinalis (Smilax 
medica, and other undetermined species of Smilax, U.S.P.). It 
is commonly known as Jamaica Sarsaparilla, from having been 
formerly obtained from central America, by way of that island. 

CHARAOTERS.— Roots not thicker than a goose-quill, generally many feet 


in length, reddish-brown, covered with rootlets, and folded in bundles about 
eighteen inches long, scentless. 


Composition. — The active principle is a crystalline body, 
parillin or smilacin. 
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PREPARATIONS. 
BP. DOSE. 
Decoctum Sarsee (2i oz., water 1 pint) .........cccseceeeeees 2-10 fi. oz. 
” » Compositum....... ereaeeswewindSnuigngn sees 2-10 fi. oz. 
Eixtractum , Liquidum......, Biebudeaeds saedsiiuowseeweens 4-4 fl. dr. 
U.8.P. 
Decoctum Sarsaparilles Compositum .............:ccceeeeseeevees 4-6 fl. oz. 
Extractam a ve PIDIGUN es cee akesca 80-60 min. 
43 =. POG Wi ee icsescsccasienawanaceasceecisacsa 30-60 min 
Syrupus ‘i COM POSItUS oi0 csicnsscesscesneveseessnves 1-4 fi. dr. 


Decoctum Sarsee Compositum, B.P.; Decoctum Sarsapariliss Com- 
positum, U.S.P. Compounp Decocrion or Sarsapanr.a.—Sarsaparilla, cut and 
bruised, 10 parts, or 2} oz.; sassafras, guaisoum wood and liquorice root, of each 
2 parts, or } oz.; mezereon, 1 part, or 1 dr.; boiling water up to 100 parts, or up 
to 1 pint after straining. 

U.8.P. Exrnacrom Sansarannmigz Composrrom Fuvrvum.—Sarsaparilla, 75; 
glycyrrhiza, 12; sassafras bark, 10; mezereum, 3; glycerin, 10; alcohol and 
water, of each, q.s. to make 100 parts. 

U.8.P. Syrupus Sansaranmue Composrrus.—Sarsaparilla, 150; guaiacum 
wood, 20; pale rose, 12; glycyrrhiza, 12; senna, 12; sassafras, 6; anise, 6; 
gualtheria, 6; sugar, 600; diluted alcohol and water, of each, q.s. to make 1,000 
parts. 


AcTIon anp Uses.—The action of sarsaparilla is very much 
disputed. Some believe it to be diuretic, tonic, and alterative. 
Others deny its beneficial action. It has been used a good deal 
in syphilis, scrofula, chronic rheumatism, gout, and skin diseases, 
but oe the good effects are due to the drugs with which it 
is used. 

Syrupus sarsaparille compositus, U.8.P., is a convenient 
vehicle for iodide of potassium, 


PALMACE. 


Areca. Areca Nor. Not officinal.— The seed of Areca 
Catechu, the betel-nut tree. 

Composition.—Oil, containing an acid in solution, and red 
tannic matter resembling rhatany-red. 

Dose.—As an astringent, 15 to 830 gr. As an anthelmintic, 
4 to 2 oz. 
_ Use.—It is much used in veterinary practice, and occasionally 
in ordinary practice, as an anthelmintic for tapeworm. It is 
also astringent, and is used as a masticatory (p. 198). 


AROIDE. 


U.S.P. Calamus. Cauawus. Sweer Fuac.—The rhizome of 
Acorus Calamus. 


Cnanacters. —In sections of various lengths, unpeeled, about three- 
quarters of an inch (2 centimetres) broad, subcylindrical, longitudinally 
wrinkled ; on the lower surface marked with the circular scars of the rootlets 
a0 wavy lines ; externally reddish-brown, somewhat annulate from remnants 
of leaf-sheaths ; internally whitish, of a spongy texture, breaking with « short, 


CHAP. XXXVI] MONOCOTYLEDONES. 1058 


corky fracture, showing numerous oil-cells and scattered wood-bundles, the 
latter crowded within the subcircular nueleus-sheath. It has an aromatic 
odour, and a strongly pungent taste. 


PREPARATION. 
U.8.P. DOSE. 


Extractum Calami Fluidum.............sc.cccsccesccccsccsccctcecece 15-60 min. 


ComPosITION.—It contains a volatile oil and a bitter prin- 
ciple. 

Uses. —It is used as a feeble aromatic, stomachic, and 
stimulant. 


GRAMINE. 


B.P. Farina Tritici. WHEaten FLour.—The grain of wheat, 
Triticum satwum, ground and sifted. 


PREPARATION. 
Cataplasma Fermenti. 


Composition. —Starch and gluten. 
Use.—Chiefly as an article of food. 


B.P. Mica Panis. Crums or Breap.—The soft part of bread 
made with wheat-flour. 


PREPARATION. 
Cataplasma Carbonis (p. 541). 


Usz.—It is used as a cataplasm, both alone and in cataplasma 
carbonis. It is also used as a basis for pills, and especially for 
making up croton oil into pill. Occasionally pills made of it 
alone are given as a placebo. 


Amylum, B. and U.S.P. Srarcu.—The starch procured 
from the grains of common wheat, T'riticum sativum (T’. vulgare) ; 
maize, Zeu Mays ; and rice, Oryza sativa. 


CHARACTERS.—In white columnar or irregular angular masses, white, 
inodorous, and tasteless ; easily powdered. 

So.LuBILiry.—Insoluble in alcohol, ether, or cold water. 

Reactions.—When rubbed in a Wedgwood mortar with a little cold dis- 
tilled water it is neither acid nor alkaline to test-paper, and the filtered liquid 
does not become blue on the addition of solution of iodine. Mixed with 
boiling water and cooled, it gives a deep blue colour with iodine. 


PREPARATIONS. 

B.P. DOSE, 
Glycerinum Amyll ................cc000 1 part in 10 by weight........... 
REncilago WG. ., Cratewceeaieestiecwewess 12 gr. to 1 fl. 02. .......ccccesevenes 
Pulvis Tragacanths Compositus ......... 1 part in 6.......... dseceecceeeeseoeR0-60 gr. 


Suppositoria Acidi Tannici cum Sapone. 
Morphing cum Sapone. 


0.8.2. 
Amylam Iodatum (starch, 95 parts; iodine, 5 parts). 
Glyoeritum Amyli (starch, 10 parts ; glycerine, 90 parts). 
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Usres.—The glycerine of starch forms a soothing application 
for chilblains and chapped hands. Amylum iodatum is really a 
preparation of iodine (q.v.). Starch is also used as a.vehicle for 
enemata. Bandages saturated with it are used in surgery. 


U.S.P. Triticum. Trrricum. Covucu-Grass.—The rhizome 
of Triticum repens, gathered in the spring and deprived of the 
rootlets. 

CHARACTERS.—Very long, but, as met with in the shops, cut into sections 
about two-fifths of an inch (1 centimetre) long, and about one-twelfth of an 
inch (2 millimetres) thick; creeping, smooth, hollow in the centre, straw- 
yellow, inodorous, and of a sweet taste. 


PREPARATION. 
DOSE. 


Extractum Tritici Fluidum............ccscscosesseces 1 fl. dr. to 1 oz. 


Uses.—It is used as a demulcent and diluent, more particu- 
larly in cystitis and irritation of the urinary passages. 

It probably owes its diuretic effect to its sugar, and is best 
given in the form of an infusion or decoction, which may be freely 
used. ’ 


B.P. Hordeum Decorticatum. Pear. Bartey.—The husked 
seeds of Hordeum distichon. Britain. 

CHARACTERS. — White, rounded, retaining a trace of the longitudinal 

OW. . 

Composition.—Starch, albuminous matter, cellulose, and a 
small quantity of fixed oil. 


PREPARATION. 
Decoctum Mordei. Bariey Warer.—Pearl barley, 2 oz.; boiling water, 30 
fl.oz. The barley is first washed well in cold water, which is thrown away, and 
then the barley is boiled for twenty minutes and strained. 


Usre.—The decoction is used as a demulcent drink. 


U.S.P. Maltum. Maurt.—The seed of Tordeum distichon, 
caused to enter the incipient stage of germination by artificial 
means and dried. 


CuaracTEers.—Malt should be fresh, of a colour not darker than pale 
amber, and should have an agreeable odour and a sweet taste. 


PREPARATION. 
DOGE. 
Extractum Malti.............0e08 Ge easew cies deeusisions 4 fi. dr. 


U.S.P. Extractum Malti. Exrracr or Matt. 


PREPARATION.—Upon malt in coarse powder, not finer than No. 12, 100 
parts, contained in a suitable vessel, 100 parts of water, and macerate 
for six hours. Then add 400 parte of water, heated to about 80° O. (86° F.), 
and digest for an hour at a temperature not exceeding 55° ©. (181° F.). 
Strain the mixture with strong expression. Finally, by means of a water- 
bath or vacuum apparatus, at a temperature not excecding 55° O. (181° F.) 
evaporate the strained liquid rapidly to the consistence of thick honey. 
Keep the product in well-closed vessels, in a cool place. 
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Doss.—4 fi. dr. 

Action.—This officinal extract of malt is similar to various 
other extracts and foods prepared from malt. It is not only 
nutritious, but, on account of the diastase contained in it, acts 
as a digestive ferment. 

In large doses it relaxes the bowels. 

Usrs.—In cases of imperfect digestion and in phthisis, and 
in general imperfect nutrition in children or adults. 


Saccharum Purificatum, B.P.; Saccharum, U.S.P. 
REFINED Suaar, B.P.; Suaar, U.S.P. C,,H,,0,,, or C4 Ho2011 ; 
842. The refined sugar of Saccharum officinarum. West Indies 
and other tropical countries. 


CHARACTERS.—Compact crystalline conical loaves, known in commerce as 
lump sugar. 

ImpuRItTIEs.—Salts, foreign matters. 

Trsts.—U.8.P. White, dry, hard, distinctly crystalline granules, per- 
manent in the air, odourless, having a purely sweet taste, and a neutral re- 
action. Soluble in 0°5 part of water, and in 175 parts of alcohol at 15° C. 
(59° F.) ; in 0°2 part of boiling water, and in 28 parts of boiling alcohol ; also 
in 80 parts of boiling, absolute alcohol, but insoluble in ether. The aqueous 
solution, saturated at 15° C. (59° F.), has the specific gravity 1°:345, and is 
miscible with alcohol in all proportions. 

Neither an aqueous nor an alcoholic solution of sugar, kept in large, well- 
closed, and completely filled bottles, should deposit a sediment on prolonged 
standing (absence of insoluble salts, foreign matters, ultramarine, Prussian 
blue, &c.). If a portion of about 1 gm. of sugar be dissolved in 10 c.c. of roe 
water, then mixed with 4 or 5 drops of test-solution of nitrate of silver an 
about 2 c.c. of water of ammonia, and quickly heated until the liquid begins 
to boil, not more than a slight coloration, but no black precipitate, should 
appear in the liquid after standing at rest for five minutes (absence of grape- 
sugar and of more than a slight amount of invert sugar). 


Usr.—To mask the taste of disagreeable remedies. It is used 
as a vehicle, corrigent, preservative, and antiseptic. Syrups 
have the advantage of protecting the active ingredients against 
fermentation, and certain ferruginous preparations against 
oxidation. 


PREPARATIONS. 
B.P. 
Confectio Rose Canina. Mistura Spiritus Vini Gallici. 
Pe » Gallica. Pilula Ferri Iodidi (p. 522). 
5 Senne. Pulvis Crete Aromaticus. 
Ferri Carbonas Saccharata. » Amygdalw Compositus. 
Liquor Calcis Saccharatus. »  Tragacanths , 
Mistura Ferri Composita. Sodii Citro-tartras Effervescens, 
»  Gnuaiaci. All the Syrups and Lozenges. 
U.B.P. 
Pilule Ferri Carbonatis (p. 528). Pulvis Cretss Compositus. 
% » Lodidi. »,» Glyoyrrhiss Compositus. 
Ferri Carbonas Saccharatus. Troches, Syrups, Compound Syrups, é&e. 


Mistura Ferri Composita. 


B.P. Theriaca. Treacuz.— The uncrystallised residue of 
the refining of sugar. 
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Cuanacters.—A thick brown fermentable syrup, eh sweet ; not crystal- 


saa Sed rest or evaporation. Specific gravity about 1 
st.—Nearly free from empyreumatic odour or Pe 


PREPARATIONS. 
B.P, 
Pilula Aloes et Myrrhs (p. 522). Pilula Rhei Composita. 
»  Asafostids Composita. Scille Composita. 
» Conii Composita. Tinctura Chloroformi et Morphine. 


99 Tpecacuanh» et Scilla. 


Usz.—To make up some of the pills of the Pharmacopeia. 
With sulphur it is used as a domestic laxative. 


Avenz Farina. OarmeaL. Not officinal—The meal pre- 
pared from the seeds of Avena sativa, the common oat. 

Composition.—The seeds contain starch, gluten, and gum. 
The pericarp contains an amorphous alkaloid. This alkaloid is 
soluble in aleohol. It is more abundant in dark than in light 
oats. It probably gives to them their bitterish taste. 

Acrion.—The alkaloid appears to act chiefly as a stimulant 
of the motor ganglia. It increases the excitability of the 
muscles, and in horses causes excitement. 

Uses.—Oatmeal is chiefly used for making gruel or porridge, 
which, in addition to being nutritious, acts as a demulcent in 
coughs, and as a slight laxative. Warm oatmeal porridge at 
bed-time may have a soporific action (p. 198), though the ex- 
citing action of the alkaloid may render panada, indian corn, or 
lentils preferable. An infusion, decoction, or tincture has been 
recommended as a Stimulant to replace opium in persons ad- 
saath to opium-eating, in order to help them to break off that 

abit. 


1057 


CHAPTER XXXVI. 


Sus-Krnapom I.—PHANEROGAMZ:. 
Drviston IT.—GYMNOSPERM&. 


CONIFERA:. 


Terebinthina Canadensis, B. and U.S.P. Canapa Barsam, 
B.P.; Canapa TuRPENTINE (BausamM or Fre), U.8.P.—The tur- 
pentine obtained by incision from the stem of Pinus balsamea 
(Abies balsamea), B.P. A liquid oleoresin, obtained from Abies 
balsamea, U.S.P. Canada. 

CHARACTERS.—A pale-yellow ductile oleoresin of the consistence of thin 
ey: with a peculiar agreeable odour, and a slightly, bitter, feebly acrid 

BLE 

Composirion.—An essential oil resembling oil of turpentine, 
and a resin. 

Dosz.—10 to 30 grains. 

PREPARATIONS. 
BLP. 


Charta Epispastica. Collodium Filexile. 
Collodium Fiexile. 


Usrs.—Used in the preparation of collodion flexile and of 
charta epispastica ; also to mount microscopic objects. It may 
be given internally as a stimulant to mucous membranes. 


B.P. Thus Americanum. Common FRANKINCENSE.—The 
concrete turpentine which is scraped off the trunks of Pinus aus- 
tralis and Pinus Teda. Southern States of North America. 


CHaRacTERS.—A softish bright herria opaque solid, resinous but tough, 
having the odour of American turpentin 


PREPARATION, 
BRP oe U.8.P. 
Zmplastram Picis. None. 


Usz.—Applied externally is a slight stimulant. Contained j in : 
pitch-plaster. 


U.S.P. Terebinthina. Turrenrnm.—aA concrete oleoresin, . 


obtained from Pinus australis and from other species of Pinus. 
8 x 
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Cxaracrers.—In tough, yellowish masses, brittle in the cold, crummy- 
crystalline in the interior, of a terebinthinate odour and taste. 

Dosz.—<As a@ stimulant, antispasmodic, or diuretic, 5-80 min. 
As an anthelmintic, 2—4 fl. dr. 


Oleum Terebinthinz, B. and U.S.P. Om or Turpentine. 
The volatile oil distilled usually by the aid of steam from the 
oleoresin (turpentine) obtained from Pinus australis (P. palustris), 
Pinus Tada, and sometimes Pinus Penaster and Pinus sylvestris, 
rectified if necessary. 

CuaRacters.—Limpid, colourless, with a strong peculiar odour, and pun- 
gent and bitter taste. 

Composrtion.—A mixture of several hydrocarbons having 
the composition C,,H,,. 


PREPARATIONS, 
B.P. DOSE. 
Confectio Terebinthina®.................cccceeecsescececeneees 60-120 gr. 
* (vide p. 516) ......0.0ss.eccsceseee 
” ” Aceticum (vide p. 516)....... 
WmBtOMtaM — gece ccc ctececeecceeen etree tecesceas . 


U.8.P. 
Linimentum Cantharidis (vide p. 517) ...1 part in 7. 
Terebinthingy (vide p. 517)...1 part in 8. 
Confectio Terebinthings. Conrection or TuRPENTiNg.—Oil of turpentine, 
1 fl. 0z.; liquorice root, 1 0z.; honey, 2 oz. 
Mnema Terebinthines.— Oil of turpentine, 1 fl. oz.; mucilage of starch, 
15 fi. oz. 

Action.—Oil of turpentine when applied to the skin acts as 
an irritant and rubefacient, causing a sensation of burning, and 
if applied for any length of time, especially if evaporation be 
prevented, it causes vesication. 

When inhaled it produces sneezing, tightness across the 
eyes, and difficulty of breathing, caused reflexly by the local irri- 
tant action of the drug on the nasal mucous membrane. 

Internally it causes burning in the mouth, and reflexly a 
profuse flow of saliva, and in the stomach it gives rise to a 
sensation either of heat or of cold. In large doses it produces 
gastro-enteritis with vomiting and diarrhea. Ulceration of the 
intestine has been found after death from poisoning with tur- 
pentine. 

After absorption it causes a rise and then a fall of blood- 
pressure, due to its first stimulating and afterwards paralysing 
the vaso-motor centres. Its effect on the pulse is uncertain, 
sometimes it is slowed and sometimes quickened. 

Respiration becomes quickened and spasmodic. The drug 
is partly excreted by the lungs, and acts on the mucous mem 

e, lessening its secretion. 
The temperature sonctimes rises and sometimes falls. 
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It acts on the nerve-centres, lessening first the functions of 
the brain, causing a diminution of voluntary movement ; then the 
functions of the cord, lowering reflex action; and lastly those 
of the medulla, causing dilatation of the vessels, lowered blood- 
pressure, and slowed respiration. 

It is excreted by the kidneys. In small doses it increases 
the quantity of urine, to which it gives a sweetish odour re- 
sembling that of violets. In large doses it diminishes the quan- 
tity of urine and gives rise to pain in the lumbar region, burning 
in the urethra, painful micturition, and even hematuria. Large 
doses of turpentine have a purgative action. 

Uses.—Externally it is used as a rubefacient and counter- 
irritant to relieve pain or inflammation, as in chronic rheu- 
matism affecting either the joints or muscles, also in inflam- 
mations of internal organs, as chronic bronchitis (liniment over 
the chest), pleuritis, and peritonitis with tympanites (by means 
of hot turpentine stupes). It is also very useful as a local appli- 
cation in sciatica and other neuralgias. It is used as an inhala- 
tion (as well as internally) in chronic bronchitis with profuse 
expectoration (p. 253), and is supposed to be useful in phthisis. 
It has been used as a curative agent in psoriasis, after the re- 
moval of the scales by alkaline baths. Two drachms to one ounce 
of olive oul is a good strength to begin with ; the proportion must 
-be increased till pure oil is used, if the patient can bear the ap- 
plication. The treatment has, however, been almost completely 
superseded by chrysophanic acid and other preparations. 

Internally, in hemorrhage and ulceration of the intestine, as 
in typhoid fever, if is very serviceable in doses of 10-60 minims 
every hour or two hours, the action being watched; also in 
hemorrhage from other organs, as the lungs, nose, uterus, 
kidneys ; but in hematuria it must be given in very small doses 
(5 minims), as large ones produce harm. 

As a vermifuge, to destroy tape-worm, if must be given in 
large doses, which are best combined with castor oil, as it then 
passes through the alimentary canal rapidly, and consequently 
is not absorbed and produces no disagreeable renal symptoms. 
If moderate doses are given, insufficient to produce purgation, 
the drug may be absorbed, and hematuria, nausea, and vomiting 
may ensue. 

It is sometimes employed in biliary colic (1 part of oil of 
turpentine with three of ether). 

The French oil of turpentine (old and containing ozone) is 
used in phosphorus-poisoning, and has been given in acute 
yellow atrophy of the liver. New oil of turpentine, free from 
ozone, is useless. Turpentine is sometimes used as an anti- 
spasmodic in hysterical affections. 


B.P. Oleum Pini Sylvestris. Om or Scorox Fm. - Fie 
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Woon Om.—It is a colourless liquid obtained by distilling the 
fresh leaves of the Scotch fir, Pinus sylvestris. 


PREPARATION. 


Vapor Olei Pini Syltvestris.— Rub fir-wool oil, 40 minims, with light car- 
bonate of magnesium, 20 grains, and gradually add sufficient water to produce one 
fluid ounce. 

Put one fluid drachm of this mixture with half a pint of cold water and half a 
pint of boiling water into an apparatus so arranged that air may be made to pass 
through the solution and may afterwards be inhaled. 


Action.—Somewhat similar to that of oil of turpentine. 

Usrs.—lIt is used as a liniment to rheumatic joints or muscles, 
and is used as an addition to baths in rheumatism (p. 470). As 
an inhalation (at 140° F.) it is useful in sore-throat and 1 geal 
catarrh. The use of water which is too hot may cause loss of 
voice. It is a stronger stimulant than benzoin (p. 964) and is 
more useful in subacute or chronic cases. In acute cases the 
inhalation of benzoin (1 fl. dr. of compound tincture in 10 fi. oz. 
of warm water) is usually preferable. It is of use in chronic 
bronchitis, in bronchiectasis, and in phthisis with a tendency to 
hemorrhage. 


Terebene. C,,H,,. Not officinal.—Isomeric with ou of 
turpentine, and prepared from it by oxidation with sulphuric 
acid. 

CaaracTers.—A colourless liquid, with the odour of pine wood, and a hot 


taste. 
So_usruiry.—Insoluble in water * soluble in alcohol. 


Dost.—10 to 20 minims. 

ADMINISTRATION.—It may be given internally in sugar, or as 
an inhalation like the vapor olei pini sylvestris, B.P. ; 40 minims 
suspended in one ounce of water by the aid of 20 grains of light 
carbonate of magnesium; one drachm to be inhaled in one pint 
of hot water. It is sometimes inhaled on a respirator (10-30 
min.). 
Action.—Terebene acts like oil of turpentine (g.v. p. 1059), as 
a stimulant to the bronchial mucous membrane. It is, however, 
more agreeable to take, and is said not to have the same ten- 
dency to cause renal mischief. It is antiseptic and deodorant. 

Uses.—Both internally and by inhalation, terebene has been 
extensively used for the dyspnwa of emphysema and chronic 
bronchitis, where there is no acute inflammation. 

It is sometimes useful in flatulence due to fermentative 
changes in the stomach. 

Sanitas. Not officinal.—A disinfecting solution obtained 
by acting on oxidised turpentine with water. Its active principle 
18 peroxide of hydrogen (p. 540). Its advantages are that it is 
not poisonous and does not stain linen. 


U.S.P. Oleum Succini. Om or Amszz.—A volatile oil 
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obtained by the destructive distillation of amber and purified by 
subsequent rectification. 
Cuaracters.—A colourless pale yellow thin liquid, having an empyreu- 


matic balsamic odour, a warm acrid taste, and a neutral or faintly acid re- 
action. Readily soluble in alcohol. 


Dosz.—5 to 10 minims in capsule. 

Action aND Uses.—Externally it is stimulant and may be 
used like oil of turpentine. Internally it is said to be anti- 
spasmodic. 


Resina, B. and U.S.P. Resin. ConopHony.—The residue 
left after distilling off the volatile oil from turpentine, U.8.P. 


CHARACTERS.—Translucent, yellowish, brittle, pulverisable; fracture 
shining. 

Composition.—Resin is the portion of turpentine fixed by 
oxidation. The greater part of it consists of abietic anhydride 
(CHO), this being formed by the dehydrating of abietic acid 
(C,,H,,0;), during the distillation of the oll. It is again trans- 
formed into abietic acid by treating it with alcohol. A small 
proportion of pimaric acid is obtained from resin. 


PREPARATIONS, 
3B.P. U.S.P, 


Charta Epispastica. Ceratum Resin. 
@mplastrum Calefaciens. Emplastram Resing, 
iy Cantharidis. 


‘i Picis. 
v9 Resines. 
Saponis. 
Unguentum Resines. 
7“ Terebinthineg. 


Ussz.—Resin is only used externally as a stimulant applica- 
tion, in the form of ointment or plaster. 


B.P. Laricis Cortex. Larcu Barx.—The bark, deprived of 
its outer layer, of Pinus Larix (Abies Larix), the common larch. 

OunaractEers.—In flat pieces or sometimes large quills, with the inner 
surface yellow and fibrous, and the outer surface re dish-brown under a 
greyish epidermis. Odour faint, resembling turpentine, taste astringent. 

Composttion.—A peculiar tannin striking olive-green with 
salts of iron, and larixinic acid or larixin. 


PREPARATION. 
B.?. DOSE, U.8.P. 
Tincture EeMriots..............ccccssccccrsscssseeeseees 20-80 min. Not given. 


Action ann Uss.—It has the same action as oil of turpentine. 
It is seldom used except as a stimulant expectorant in chronic 
bronchitis with abundant secretion. 
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Pix Burgundica B. and U.S.P. Bureunpy Prrog.—A 
resinous exudation from the stem of the spruce fir, Penus picea. 
(Pinus Abies or Abtes excelsa). Melted and strained. Switzer- 
land. 

CuaracTrrs.—Hard and brittle, yet gradually taking the form of the. 
vessel in which it is kept; opaque, varying in colour, but generally dull 
reddish-brown ; of a peculiar odour and aromatio taste, without bitterness. 
Readily soluble in glacial acetic acid. 

Composirion.—An amorphous resin, mixed with oil of tur- 
pentine and other oils isomeric with it, and abietic acid. 


PREPARATIONS. 
BP. U.8.P. 
Emplastrum Ferri. Emplastrum Picis Burgundice. 
‘3 Picis. x » cum Cantharide. 


Usze.— It is used as a stimulant in chronic rheumatism and 
bronchitis, in the form of plasters. 


U.S.P. Pix Canadensis. Canapa Prrcg. Hemuock Pirce.— 
The prepared resinous exudation of Abies canadensis. 


CHaracters.—It is somewhat softer than the Burgundy pitch. 


PREPARATION. 
Emplastrum Picis Canadensis, 


Pix Liquida, B. and U.S.P. Tar.—A bituminous liquid, 
obtained from the wood of Pinus sylvestris and other pines by 
destructive distillation, B.P. An empyreumatic oleoresin ob- 
tained by the destructive distillation of the wood of Pinus palustris, 
and of other species of Pinus, U.8.P. 

CHARACTERS.—Thick, viscid, brownish-black, of a well-known peculiar 
aromatic odour. Slightly soluble in water, soluble in alcohol, fixed or vola- 


tile oils, and in solution of potassa or of soda. Water agitated with it ac- 
quires a pale brown colour, sharp empyreumatic taste, and acid reaction. 


Composirion.—Pyroligneous acid, methyl] alcohol, acetic acid, 
and oily bodies, creasote, with toluene, xylene, and other hydro- 
carbons. 

Dosz.—Of tar, 20 minims to 1 drachm, and upwards, made 
into pills with flour, or given as tar-water in doses of 1-4 fluid 
ounces. 


Preparation. 
B.P. 
Unguentum Picis Liquide (tar 5 0z., yellow wax 2 0z.). 
U.8.P. DOE. 
Byrapus Picis Liqnidw.............sccccsssessescsscsecsosees 4 fl. oz. 


Unguentum Picis Liquidw (equal parts of tar and suet). 


U.8.P. sale us Picis Liquids. Sysvur or Tan.—Pour cold water (12) on tar 
(6), stir le Ge y for twenty-four hours, and then throw the water away. Pour 

on boilin illed water (50), stir for fifteen minutes, and then set aside for thirty. 
six hours, stirring occasi»nally. Decant, filter, and add sugar, 40 parte. 
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Action anp Usu.—Tar acts as a stimulant both to the skin 
and to mucous membranes. It is used in chronic scaly skin- 
diseases, such as psoriasis, and the scaly stages of eczema. It is 
an efficient agent in relieving the itching of chronic skin-affections. 
The best way of applying tar is in the form of distilled wood- 
tar, beech, birch, or juniper tar. These should be applied care- 
fully with a stiff brush, and are found useful in chronic eczema, 
psoriasis, the prurigo of Hebra, lupus erythematosus, lichen 
ruber, and ringworm. They may be made into ointment with 
vaseline or lard. In the form of tar-water or of vapour, it is 
useful in chronic bronchitis and phthisis. 


U.S.P. Oleum Picis Liquide. Om or Tar.—A volatile oik 
distilled from tar. 

An almost colourless liquid when freshly distilled, but soon 
acquiring a dark, reddish-brown colour, having a strong tarry 
odour and taste, and an acid reaction. Specific gravity about 
0°970. It is readily soluble in alcohol. 

Use.—It is used, dissolved in water or in alcohol, as an ex- 
ternal application in skin diseases. 


U.S.P. Thuja. Tusa. Arson Vitrm.—The fresh tops of 
Thuja occidentalis. 

CHARACTERS.—Twigs flattish, two-edged, the scale-like leaves appressed 
and closely imbricate in four rows, rhombic-ovate, obtusely pointed, with a 
roundish gland upon the back ; of a balsamic, somewhat barehinithinats odour, 
and a pungently aromatic, camphoraceous, and bitter taste. 

Dose. — Of a saturated tincture or fluid extract 1 fluid 
drachm. 

Action.—The twigs of thuja, like those of savin, may produce 
abortion. They probably have no direct specific action on the 
uterus itself, but cause great gastro-intestinal irritation, and thus 
act on the uterus reflexly. The oil of thuja has an action some- 
what like camphor, and like it produces epileptiform convulsions 
in warm-blooded, and paralysis in cold-blooded animals. Both 
camphor and oil of thuja have only a slight action on the heart. 
They both produce rhythmical contraction and dilatation of the 
vessels (as seen in the rabbit’s ear). Both lessen the tempera- 
ture (Kohne) (cf. p. 1019). 

Uses. — It is diuretic, astringent, and aromatic, and its 
volatile oil has been used as a vermifuge. It has been employed 
in the form of a decoction in coughs, rheumatism, dropsy and 
amenorrhea. 


U.S.P. Juniperus. Junrrer.—The fruit of Juniperus com- 
munis. 

CHARACTERS.—Nearl gaoceg about one-third of an inch (8 millimetres) 
in diameter, dark purplish, with a bluish-grey bloom, a three-rayed farrow 
at the apex, internally pulpy, greenish-brown, containing three ovate, some- 
what triangular, bony seeds, with several large oil-glands on the surface; 
odour aromatic ; taste sweet terebinthinate, bitterish and slightly acrid, 
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Oleum Juniperi, B. and U.S.P. Om or Junreer.—-A vola- 
tile oil distilled from the unripe fruit of Juniperus communis. 

CHaractTers.—Colourless or pale greenish-yellow, of a sweetish odour, 
and warm aromatic taste. 

Dosze.—1-4 min. 


PREPARATIONS, 
B.P. DOSE. 
Spiritus Juniperi (with spirit 1 volume in 50)........30 min.-1 fl. dr. 
(Is contained in Mistura Creasoti.) 


U.6.P. 
Spiritus Juniperi (3 per cent. in alcohol) ..........cccceee 80-60 min. 
i. sg: | CCOMPOSIbNS 3 coviiesdescsesaeatcesapscaesssens 2-4 fi. dr. 


U.8.P. Spiritus Juniperi Compositus. Compounp Spirir or Jonreer.—Oil of 
juniper, 10; oil of caraway, 1; oil of fennel, 1; alcohol, 1,000; water up to 5,000. 


Action anp Uses —Oil of juniper is a local stimulant. It is 
contained in gin and hollands. It resembles oil of turpentine in 
its action, but has a more powerful effect on the kidneys. It is 
used chiefly as a diuretic in dropsy depending on cardiac, liver, 
or kidney disease. In the last case 1t must be employed with 
caution. In a healthy man it does not seem to increase the flow 
of urine. Gin is flavoured with juniper, and is frequently em- 
ployed as a diuretic. The compound spirit of juniper, U.8.P., 
approximates to gin in strength and may be used in place of it. 


Sabine Cacumina, B.P.; Sabina, U.S.P.  Savin-rops, 
B.P.; Savine, U.8.P.—The (fresh and dried, B.P.) tops of Junt- 
perus Sabina. Collected in spring. 

Cuaracters.—Twigs densely covered with minute imbricated appressed 
leaves in four rows; odour strong, peculiar, and unpleasant; taste acrid, 
bitter, resinous, and disagreeable. 

Comuposition.—The active principle is a volatile oil. 

Dosz.—Of dried tops, 4-10 gr. or more. 


PREPARATIONS. 
B.?. DORE. 
Oleum Sabine (from fresh plant).............:ccescseseee 1-5 m 
WUC GR ye os kesh ead hea berbiaeenie esd ie eeeoies 20 nin 1 fi. dr. 


Unguentum Sabinee (8 oz. fresh savin- tops, bruised, 
are digested with melted wax, 3 oz., and benzoated 
lard, 16 oz., for 20 minutes, and strained). 


U.8.P. 
Extractum Sabine Fluidum..................c.cscccecsecseeces 515 min 


Oleum Sabinz, B. and U.S.P.—A volatile oil distilled from 
the fresh tops of Juniperus Sabina. 


Caanacters.—Colourless or yellowish, becoming darker and thicker by 
age and exposure to air, peculiar odour, pungent, bitterish, and camphoraceous 
taste. 


Dosz.—1 to 4 minims. 
Action anp Uses.—Savine owes its properties to its oil. 
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Externally it is used as an irritant to keep open issues or 
blisters. 

Internally it produces symptoms of violent gastro-intestinal 
irritation, with either stoppage of the urine or hematuria and 
difficulty in micturition. In women it causes congestion of the 
pelvic organs, and has been used criminally to procure abortion ; 
in these cases gastro-enteritis and death have occurred. Small 
doses may be used as an emmenagogue when menstruation 1s 
deficient and the patient is not pregnant. 
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CHAPTER XXXVIII. 


Sus-Kinepom II.—CRYPTOGAMZS. 
FILICES. 


Filix Mas, B.P.; Aspidium, U.S.P. Mane Ferern.—The 
rhizome with the persistent bases of the petioles of Aspidium 
Filiz mas. Collected late in the autumn, divested of its scales, 
roots, and all dead portions, and carefully dried with a gentle heat. 
Should not be used if more than a yearold, B.P. The rhizome 
of Aspidium Filix-mas and of Aspidium marginale, U.S. 

CHaractTers.—Tufted, scaly, greenish-brown; powder greenish-yellow, 
with a disagreeable odour, and a nauseous, bitter, somewhat astringent taste. 

Compostrion.—A dark green oil which deposits crystals of 
filicic acid, also traces of volatile oil. The filicic acid is regarded 
as the chief, though not the only, active principle; tannin, resin, 
and sugar have been found in the rhizome. 

Dosr.—Of the powder, 60-180 gr. 


PREPARATIONS. 
B.?P. 
Bxtractum Filicis Eiquidtam ...............ccccessccnes 15 min_-1 fi. dr 
U.8.P. 
Oleoresina Aspidil .............s-cccscscscvcccscovcrncsccscsovess 80-60 min. 


Action anD Usres.—The liquid extract is one of the best an- 
thelmintics against tape-worm, killing the Bothriocephalus latus, 
Tenia solium, and Tenia mediocanellata. Pomegranate root bark 
is said to kill the latter with greater certainty. The dose often 
given is too small, and hence failure is attributed to the drug 
when it really depends on the smallness of the dose. Single 
doses of 3j.—zjss. of the liquid extract will often cure at once. 

Mernop or Apministration.— Allow the patient to take no 
food after five or six in the evening except a little bread-and- 
milk. Just before bed-time give 3j. of the liquid extract in 3j. of 
mucilage, and let the patient lie down immediately and go to 
sleep. This often prevents the vomiting which sometimes occurs. 
Next morning administer a purgative, and repeat the treatment 
until the worm comes away. 

Another method is to give a dose of castor oil at night (with 
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the same conditions of feeding) and early next morning give a dose 
of liquid extract (388.-3j.), and abstain from food till after the 
bowels have acted. 


LICHENES. 


Cetraria, B. and U.S.P. Icezanp Moss.—The entire lichen, 
Cetraria islandica. North of Europe. 

CHARACTERS.—Foliaceous, lobed, crisp, cartilaginous, brownish-white, 
paler beneath ; taste bitter and mucilaginous. A strong decoction gelatinises 
on cooling. 

Composition.—Lichenin and cetrarin or cetraric acid. The 
former constitutes 70 per cent. of the moss. It swells in cold, and 
dissolves in hot water, gelatinising on cooling. The latter, which 
is the bitter principle, is obtained in white acicular crystals, and 
forms soluble salts with alkalis. 


PREPARATIONS. 
B.P. DOSE. 
Decoctum Cetrarie............05- (1 oz. to 1 pint)............ 1-2 fl. oz. 
U.8.P. 
Decoctum Cetrarim ........cccccccccncccccsssccencccsceccccnncsesceccse 2-4 fi. oz. 


Action and Uses.—It is demulcent, nutritious, and slightly 
tonic. 


B.P. Litmus.—A blue pigment prepared from various 
species of Roccella. 


Litmus Paper, Blue, B. and U.S.P.—Unsized white paper 
steeped in tincture of litmus, and dried by exposure to the air. 


Litmus Paper, Red, B. and U.S.P.—Unsized white paper 
steeped in tincture of litmus which has been previously reddened 
by the addition of a very minute quantity of sulphuric acid, and 
dried by exposure to the air. 


Litmus Tincture, B.P.; Solution of Litmus, U.S.P.— 
A solution prepared by macerating 1 part of litmus, in powder, 
in 10 parts of proof spirit, B.P., or diluted alcohol, U.S.P., in a 
closed vessel for two days, and filtering. 

Usr.—Red litmus paper is used as a test for alkalis, and blue 
litmus as @ test for acids. 


FUNGI. 


Muscarine Nitras. Not officinal_—An alkaloid, C,H,,NO,, 
prepared from the Fly Agaric, Amanita muscaria, a fungus grow- 
ing in all parts of the world. 

Muscarine can be prepared artificially from cholin, C,H,,NO,, 
by oxidation with nitric acid: it differs from cholin by having 
one atom of oxygen more, and may be represented in a constitu- 
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(CH,) 
tional formula as N cH,. * CH(OH),. Betain (trimethylglycin), 


‘C,H,,NO,, is also related to muscarine and cholin, and is said to 
have been produced by oxidation of the latter. Cholin and 
artificial muscarine have a similar action, which differs from that 
-of natural muscarine, in paralysing the ends of motor nerves like 
curare. Artificial muscarine is 500 times as strong as cholin, 
and 50 times more lethal in its action.’ It is not completely 
antagonised by atropine as natura] muscarine is. 

CuaracTers.—A viscid, yellowish-brown liquid, soluble in water, and 
giving the reactions of an alkaloid (p. 504). 

Dosz.— ¢ to # grain, hypodermically. 

Acrion.—Muscarine is a myotic (p. 219), and an antihidrotic 
(p. 441) and sialagogue (p. 857). It has a powerful action on 
the heart, paralysing the cardiac muscle (p. 8316) and stimulating 
the inhibitory ganglia (p. 317). It is a general emetic (p. 873), 
and diminishes the activity of the respiratory centre (p. 241). 
Its action is completely neutralised by atropine (p. 495). 

Uses.—Hypodermically, muscarine has been used in checking 
night-sweats. 

Agaricus albus. Not officinal. 

Cuaracters.—It occurs in white irregular pieces, light and friable, with 
& sweetish and afterwards bitter taste. 

Dosr.—2 to 80 gr. 

Composirion. —A white, crystalline body, agaricin, and various 
other ill-defined principles. 


PREPARATIONS. 
DOSE. 
Extractum A QAP ih owes csicsessccsvacsvaccenesssess sscesssecwsccsevedssiese 8-6 gr. 
Tinctura a EMAL) os secaszavesinios bad chasensees hands eveiouss' 20-60 min. 


Acrion.—In large doses, agaric is purgative and sometimes 
emetic. It acts in smaller doses as an antihidrotic (p. 441). 

Uses.—In the form of extract or of agaricin, it has been found 
useful in checking night-sweating in phthisis. 


Ergot, B. and U.S.P. Ercor. Ercor or Ryz.—The 
eclerotium (compact mycelium or spawn) of Claviceps purpurea, 
produced between the palew and replacing the grain of Secale 
cereale, the common rye, Nat. Ord. Graminacee. 

Cuaracters.—Somewhat fusiform, subtriangular, curved, with s longi- 
tudinal furrow on the concave side, obtuse at the ends, about an inch long, 
purplish black outside, pinkish within, solid, breaking with a short fracture, 
odour peculiar, but — the powder be triturated with solution of potash, 
‘taste oily and disagreeab 


’ Boehm, Arch. f. exp. Path. u. Pharm., Bd. 19, p. 87. 
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PREPARATIONS. 

3.P. STRENGTH. DOSE. 
Zixtractum Brgote Liquidum..1 oz. to 1 fl. 02........0. 16-30 min. 
Infusum je ew haasieDoabwanrs 11 gr. to 1 fl. 04.........1—2 fl. oz. 
Tinctura Wh 8s: seeeasbadiaeaees 109 gr. to 1 fl. 02....... 10 min.-1 fi. dr. 

U.6.P. 

Extractum Ergot# Fluidum........... 100 gm. in 100e.c. ... 80-60 min. 
Vinum ei. Sadvdedpngevereceusee 15 parts in 100......... 2-4 fi. dr. 
Extractum  ,, cesese 5 times strength of fluid extract ...8-12 gr. 


B.P. Ergotinum. Erecotm.—Purified extract of ergot, com- 
monly called ergotin or ergotine, or Bonjean’s ergotine. 

PREPARATION.—By evaporating the fluid extract of ergot, 4 fi. oz., by a 
water-bath to a syrupy consistence, and when cold mixing with 4 fi. oz. of 
spirit. Let it stand for half an hour, then filter, and evaporate the filtered. 
hquid to the consistence of a soft extract. 

Composition.—The chemical composition of ergot is still very 
imperfectly known, and the active principle (or principles) to 
which its.most important action, that of causing contraction 
of the uterus, is due, has not been satisfactorily isolated. The 
active principles were formerly said to be ergotin and ecbolin, 
but these do not seem to be pure substances. The term ergotin 
has been applied to several substances. According to Schmiede- 
berg, two pure principles have been isolated—ergotinic acid 
and an alkaloid, ergotinine. According to Dragendorff and 
Podwyssotzki, the active principles are sclerotinic acid and a 
colloid substance, scleromucin. Sclerotinic acid is impure 
ergotinic acid. In addition to ergotinic acid, ergotinin, and pro- 
bably several other principles, ergot contains about 35 per cent. 
of oil, a peculiar sugar (mykose), and two colouring matters, 
scleroxanthin and sclero-erythrin. 

The most recent researches are those of Kobert, who states that 
ergot contains three active principles : ergotinic acid, sphacelinic 
acid, and an alkaloid, cornutine. 

Dosz.—2 to 5 grains. 


PBEPARATION. 
Injectio Ergotini Nypodermica (ergotin 1, camphor water 2 parts; mix by 
stirring together just before using). 
Doss (by subcutaneous injection), 8-10 min. 

GENERAL Action.—There is a great difference of opinion as 
to the action of ergot, due to its preparations undergoing change 
so rapidly, and hence not being of the same strength. They 
become quite inactive if kept for any length of time. In certain 
parts of Germany, where rye-bread is much used, epidemics of 
ergotism have occurred. These epidemics depend both upon 
the continued large doses of ergot and upon the deficiency of 
food, the nutritive part of the rye being replaced by the fungus. 
The deficiency of food is probably an important factor, since 
continued therapeutic doses of ergot rarely produce ergotism, 
though occasionally they do go. 
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There are two varieties of symptoms seen in ergotism : (1) the 
gangrenous; (2) the anzsthetic or convulsive. Both begin 
with gastro-intestinal disturbance, causing loss of appetite, 
nausea, vomiting, and diarrhcea. 

The gangrenous symptoms are redness of the skin followed 
by well-marked gangrene in the part. The cause of this gan- 
gyene is probably stasis due to the great contraction of the small 
blood-vessels. 

The nervous symptoms are giddiness, with symptoms of 
irritation and paralysis of sensory nerves, or more probably of 
sensory centres, e.g. the posterior columns of the spinal cord. 
The irritation is indicated by a sensation as of insects crawling 
over the skin, flying pains, &c., the paralysis by loss of sensa- 
tion in the hands and feet. Sclerosis has been found in the 
postero-lateral columns of the cord in such cases. Spasms may 
occur, and even convulsions of an epileptic nature. 

Specian Action.—Ergotinic acid causes ascending paralysis 
of the spinal cord and brain, both in frogs and mammals, with 
loss of voluntary motion, paralysis of the vaso-motor centre, and 
fall of blood-pressure, while respiration and reflex irritability 
continue. It does not appear to have the power of increasing 
the uterine contractions, and so cannot be regarded as the most 
important constituent of ergot. Ergotinine is also not the 
active principle, as it is present in very small quantity in ergot, 
and is to some extent removed by ether without the ergot losing 
its power. 

Sphacelinic acid causes at first great spasmodic contraction 
of the blood-vessels, with rise of blood-pressure and subsequently 
symptoms of gangrene. The heart is unaffected. The gangrene 
in fowls appears to be due to permanent occlusion of the smaller 
arteries by a hyaline substance, which is formed during the time 
they are spasmodically contracted. In rabbits, guinea-pigs, and 
cats the substance is not formed, and no gangrene appears, but 
their walls degenerate, and blood is effused into various organs. 
When brought into contact with the intestine, sphacelinic acid, 
or its sodium salt, causes an inflammatory condition resembling 
that of typhoid fever, and ergot should therefore be avoided in 
this disease. Sphacelinic acid causes tetanus of the uterus 
(Kobert). Cornutine causes spastic rigidity in frogs, lasting 
many days, even when given in very minute doses (,;); of a milli- 
gramme). In warm-blooded animals half a milligramme causes 
salivation, vomiting, diarrhea, and active movements of the 
uterus, which are clonic and not tonic. The vessels are con- 
tracted and the blood-pressure raised. Sphacelinic acid and 
cornutine are therefore the principles which cause uterine con- 
traction (Kobert). As these active principles have not yet found 
their way into common use, it will be better for practical pur- 
poses at present to take the results of experiments, not with 
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pure principles isolated from ergot, but only of an extract such 
as Bonjean’s ergotin, although it is evident that the effects of 
different preparations may vary according to the proportions of 
ergotinic acid, sphacelinic acid, and cornutine which they con- 
tain. Thus if there be much ergotinic acid, the blood-pressure 
may be reduced, while if much sphacelinic acid and cornutine be 
present the blood-pressure will be raised. 

Action of Extract of Ergot.—A solution of Bonjean’s ergotin 
injected into animals causes an affection of the nervous system 
indicated by inco-ordination, anesthesia, and paralysis; and 
death is due to paralysis of respiration. 

The muscles are unaffected; the motor nerves are not para- 
lysed, but on the contrary have their power somewhat increased. 

The sensory nerves are paralysed, but it is uncertain whether 
the action is central or peripheral. The spinal cord is paralysed. 

Circulation. Heart.—Its action on the frog’s heart is not 
well marked; sometimes the injection of ergot produces slowing 
of the pulse-rate with stoppage in diastole, and in these cases 
direct mechanical irritation immediately after the poisoning does 
not cause the heart to contract. - 

Slowing and diastolic arrest occur after section of the vagi, but 
not after administration of atropine; hence they are due to the 
action of the ergot on the inhibitory apparatus in the heart itself. 

Vaso-motor System.—The blood-pressure is considerably 
raised. When injected into the jugular vein, the blood-pressure, 
according to Holmes, is first lowered and then raised consider- 
ably, which he explains by supposing that the ergot passing to 
the right side of the heart causes contraction of the vessels of 
the lungs (by acting on their muscular walls), and hence lessens 
the supply to the aortic system and produces a fall of blood- 
pressure ; but when it reaches the medulla it stimulates the vaso- 
motor centre, and causes contraction of the vessels throughout 
the body and consequent rise of blood-pressure. This explana- 
tion is confirmed by the fact that if ergot is injected into the 
femoral artery, instead of a fall occurring at first there is a rise 
due to contraction of vessels in the limb, then a fall as soon as 
the blood reaches the lungs, and lastly a final rise. 

This explanation is not accepted by Wood, who considers 
that the primary fall is due to the sudden introduction of a large 
quantity of ergot into the heart causing temporary paralysis, 
which will pass off as the drug is removed by the circulation. 

The final rise of blood-pressure no doubt is due to the action 
on the medulla, for, if the cord be divided, very little rise follows 
the injection of ergot. 

One other factor, which usually receives very little attention, 
must be taken into account (as well in this drug as in many 
others), viz. the effect on the blood-pressure of contraction of the 
internal viscera, as the intestines or uterus, for by contraction 
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their blood will be driven out, and a rise of blood-pressure pro- 
duced without any action on the vessels. 

Respiration is usually slowed from the beginning, but in 
some animals (dogs) it is first quickened and then slowed. Death 
is due to paralysis of the respiratory centre. 

Secretion.—The urine is increased in quantity, and the 
bladder tends to contract, due to the effect of the drug on its 


. unstriped fibres. 


Alimentary Canal.—Ergot markedly increases the peristaltic 
movements of the intestine. 

Uterus.—Ergot causes contraction of the uterus, especially 
of the pregnant uterus. This contraction is not usually so much 
rhythmical as tetanic in nature, with occasional increases in 
violence. There is no complete relaxation between the spasms, 
as in the ordinary labour-pains. This is probably due to an 
action on the unstriped fibres of the uterus, since ergot causes 
contraction of involuntary fibres throughout the body, but it 
may be due wholly or in part to an action on the uterine centre 
in the spinal cord. 

Usrs.—Ergot is chiefly used in medicine for two purposes : 
(1) to cause contraction of the uterus; (2) to check hemorrhage 
by causing contraction of the vessels. 

It is sometimes used to hasten delivery when the power of 
the uterine contractions is not sufficient to expel the foetus. But 
the tetanic nature of the contraction produced by ergot must be 
borne in mind. It does not increase the power of the labour- 
pains, but only the tonic contraction of the uterus. It should be 
carefully avoided if there be any mechanical obstruction to deli- 
very, such as a rigid and undilated os uteri, a contracted pelvis, or 
an abnormal presentation, for in such cases it may so far interfere 
with the circulation in the uterus and placenta as to asphyxiate 
the foetus, or cause such contraction of the uterus as to produce 
rupture of its walls. After the child is expelled, the tetanic 
nature of the contraction produced by ergot is useful, and hence 
it is used to prevent post-partum hemorrhage. In these cases, 
it is administered either in the form of powdered ergot in warm 
water, or of the liquid extract, or by subcutaneous injection of 
ergotin. The last method gives the most rapid results, but if 
the ergotin is injected just beneath the skin it causes irritation 
and may lead to an abscess, hence it should be injected deep 
into a muscle, such as the gluteus maximus. 

Ergot is also used very largely in the practice of gynscology, 
for example, in chronic metritis, in sub-involution of the uterus, 
after abortions, to promote the expulsion of retained membranes, 
and in all atonic conditions of the uterus. 

It is also used in certain cases of leucorrhoea, also in atony 
of the bladder and enlarged prostate. 

It is used to check hwmorrhage in fibroid tumours of the 
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uterus ; in h»mmoptysis (either internally 388. of liquid extract 
every two, three, or four hours, or subcutaneously injected). In 
hematemesis also it is sometimes useful. 

In some cases of chronic constipation it is useful, and appears 
to give tone to the bowel. 

Subcutaneous injections of ergotin have been used in pur- 
pura, erythema, and in the prurigo of Hebra. Temporary im- 
provement sométimes follows the internal administration of 
ergotin in urticaria. 


U.S.P. Ustilago. Ustiuaco. Corn-smut.—Ustilago Maydis 
(Nat. Ord., Fungi), grown upon Zea Mays (Nat. Ord., Graminacee). 

Ustilago should be preserved in a dry place, and should not 
be kept longer than a year. This fungus is a form of smut 
growing upon maize. 

CHARACTERS.—Irregular, globose masses, sometimes six inches (15 centi- 


metres) thick, consisting of a blackish membrane, enclosing innumerable 
brownish-black, globular and nodular spores; odour and taste unpleasant. 


Dosre.— }~-1 dr. (1-4 gm.). 
Action.—It resembles ergot in its action, and probably also 
contains the same active principles. 


B.P. Cerevisiz Fermentum. Brer Yeast.—The ferment 
obtained in brewing beer, and produced by Saccharomyces (Torula) 
CETEU IBLE. 

CuHaRactTers.—Viscid, semi-fluid, frothy, exhibiting under the microscope 
numerous round or oval confervoid cells (p. 83). 
Dose.— 4-1 oz. 


PREPARATION. 


Cataplasma Fermenti. Yeast Pountricze.—Mix beer yeast, 6 fl. oz., with 
water at 100° F., 6 fl. oz., stir in wheaten flour, 14 02., and place the mass near 
the fire till it rises. 

Use.—It has been given internally along with camphor and 
nitrous ether, in typhoid fever and dysentery, and to persons 
suffering from boils. The poultice is applied to sloughing sores. 
It is apt to cause much pain. 


ALG. 


U.S.P. Chondrus. CuHonprus. Irish Moss.—Chondrus 
crispus and Chondrus mammillosus. 

CuaractTers.—Yellowish or white, horny, translucent; many-forked ; 
when softened in water, cartilaginous; segments flat, wedge-shaped, or 
linear ; at the apex emarginate or two-lobed ; it has a slight seaweed odour, 
and a mucilaginous, somewhat saline taste. One part of it boiled for ten 
minutes with thirty parts of water, yields a solution which gelatinises on 
C00. ° 
Dosz.—2-4 dr. . ; 

Usz.—It is a demulcent, which is useful in bronchia and 
catarrhal affections. 
8z 
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CHAPTER XXXIX. 
Crass MAMMALIA. 
Order RODENTIA. 


Castoreum. Castor. Not officinal.— The dried preputial 
follicles and their secretion, obtained from the beaver, Castor 
Fiber, and separated from the somewhat shorter and smaller oil- 
sacs which are frequently attached to them. Hudson’s Bay 
Territory. 

CHaracTEeRs.—Follicles in pairs, about three inches long, fig-shaped, firm, 
and heavy, brown or greyish-black ; containing a dry resinous reddish-brown 


or brown highly odorous secretion, in great part soluble in rectified spirit, 
and in ether. 


Composition.—Several fats, salicin, a bitter resin, and bitter 
volatile oil. 
Dosz.—5-10 gr. 
PREPARATION. 


DOBR. 
Tinctura Castoreéi..........0.. 22 gr. to 1 fl. 0%........c0008-g-1 Al. dr. 


Action anD Uses.—Castor is used chiefly as an antispasmodic 
and stimulant. It may be given in hysteria and epilepsy. Its 
action is very like that of musk. 


Order RUMINANTIA. 


Moschus, B. and U.S.P. Muvsx.—The inspissated and 
dried secretion from the preputial follicles of Moschus moschiferus. 
Central Asia. 

CHARACTERS.—In irregular reddish-black rather unctuous grains; having 
a strong, peculiar, very diffusible odour, and a bitter aromatic taste; con- 
tained in a@ round or slightly oval membranous sac, about two inches in 
diameter, covered on the outer side with stiff, greyish hairs arranged in 
& concentric manner around its central orifice. 

Composition.—An odoriferous substance not yet isolated, 
fats, resins, and salts. 

Doss.—5-10 gr. and upwards. 


U.8S.P. PREPaRaTIon. 


Tinectura Moschi eeteseestencensece SdeSSOcvesces Ceareereseaesss OBS ECtE LOR 20-60 min. 
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Uszes.—Musk is often employed in hysteria, although its 
physiological action has not been investigated. It is more power- 
ful in its action than castor. It is used as an antispasmodic 
and stimulant. Itis a powerful stimulant, and excellent results 
have been obtained in cases of collapse, when due to paralysis of 
the respiration. It has also been given in asthenic pneumonia, 
bronchitis, fever, and gangrene of the lungs, on account of its 
power of stimulating the respiratory centre and covering the 
disagreeable odour of the sputa. There is a temptation to give 
it in small doses on account of its high price, and probably many 
failures are due to this. In cases where it is prescribed at all it 
should be given freely, and in many instances it seems to be of 
great service. 


Sevum Przparatum, B.P.; Sevum, U.S.P. Preparep 
Suet, B.P.; Suet, U.S.P.—The internal fat of the abdomen of 
the sheep, Ovis Aries, purified by melting and straining. 


CHARACTERS.— White, smooth, almost scentless ; fusible at 108° F. 
Compostrion.—Consists principally of stearin. 


B.P. PReraRaTions, 
Emplastrum Cantharidis. Unguentum Hydrargyri. 


Usr.—Used in the preparation of certain unguenta and 
emplastra. 


Lanolin. Not officinal—The purified fat of sheep’s wool. 
It is also found in other tissues containing keratin. 

CHARACTERS.—Pure lanolin is of a consistence between resin and fat, but 
it rapidly takes up 100 cent. of water. It is yellowish-brown, becoming 
darker on exposure, and has a faint smell. 

Reactions.—It is a very stable compound, remaining unch after 
boiling with alkalis. When dissolved in anhydrous acetic acid and a small 
quantity of strong sulphuric acid added, a rose colour is developed, rapidly 
becoming dark blue and then green.’ 

Iupunities.—It ought not to contain more than 0°1 to 0°5 per cent. of free 
fatty acid, since the presence of a greater amount, especially of the lower 
fatty acids, is likely to produce irritation of the skin. 

Composirion.—Lanolin is a cholesterin-fat, having choles- 
terin, instead of glycerin, combined with the fatty acid. 

Uses.—Lanolin is recommended by O. Liebreich as a basis 
for ointments, and as more valuable than glycerin- or petroleum- 
fais (vaselin), because of its unirritating qualities when pure, 
but chiefly from its great absorbability when rubbed into the 
skin. This property is perhaps connected with the fact that 
lanolin, in the animal kingdom, is closely associated with keratin- 





' Oscar Liebreich, ‘Ueber das Lanolin, eine neve Salbengrundlage,’ Borlin.. 
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forming cells. Ointments confaining carbolic acid and corrosive 
sublimate rapidly produce the physiological effects of the drug, 
when rubbed into the skin. 

Lanolin has been found useful in the pruritus of old people 
and in seborrheea sicca and other skin diseases, but its chief use 
is in the application of drugs to the skin by means of ointments.! 
An ointment with iodide of potassium is useful in relieving the 
swelling and pain of chronic joint-affections. 


B.P. Sapo Animalis. Curp Soar.—A soap made with soda 
and a purified animal fat, consisting principally of stearin. 
CHARACTERS.— White or with a very light greyish tint; dry; nearly 
inodorous; horny and pulverisable when kept in dry, warm air. Easily 
moulded when heated. It does not impart a a. stain to paper. 
e 


So._usinity.—Soluble in rectified spirit; soluble also in hot water, the 
solution being neutral or only slightly alkaline to test-paper 


PREPARATIONS IN wHiIcH CurRpD SoaP 18 USED. 


Emplastrum Resine. 
% Saponis. 
- a" Fuscum. 
Extractum Colocynthidis Compositum. 
Linimentum Potassii Iodidi cum Sapone (vide p. 516). 
Pilula Phosphori (vide p. 522). 
»  Scammonii Composita (vide p. 523), 
Suppositoria Acidi Carbolici cum Sapone. 
re Morphing cum Sapone. 
os Acidi Tannici cum Sapone. 


B.P. Lac. Mrx.—The fresh muk of the cow, Bos Taurus. 
Composition.—F at (butter), casein, milk, sugar, and water. 


PREPARATION IN WHIcH MILK 18 USED. 


Mistura Scammonii. 


Usrs.—Milk is not, strictly speaking, a medicine, but rather 
an article of diet: it, however, plays an important part in 
medicine, as we rely on it to a great extent in cases of fever and 
dyspepsia. 

Great attention ought to be paid to the milk given to infants 
if they are fed from the bottle, for the milk may begin to ferment 
before it reaches the stomach, and, if it does, it 1s likely to cause 
vomiting and diarrhoea, and may even act as @ nervous poison, 
paralysing the nerve-centres. The best way to prevent this is 
not to have any tubes to the bottles, but to have the teat fixed 
directly to the bottle, and to scald the bottle well after ever 
meal. The tents should also be soaked in some antiseptic, suc 
as permanganate of potassium and water, when not in use. 
When milk is drunk in any quantity, the rennet-ferment in the 





| Liebreich, ‘ Ueber den med. Gebrauch des Lanolin,’ Deutsch. med. Wochen- 
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stomach produces large curds, which are sometimes hard like felt, 
and are very indigestible and irritating to the stomach; hence, 
in typhoid fever, the possibility of these curds should be borne 
in mind. The milk will not readily curdle if mixed with its own 
bulk of water or soda-water, or (if diarrhea be present) with 
lime-water. One may often with advantage use koumiss, which 
is made in the steppes of Tartary by fermenting mares’ milk. 
Phthisis is so rare in Tartary, that Russians suffering from it 
go to the steppes, and numbers have been cured. No doubt 
other factors aid the cure, such as climate and change of air ; 
but even in the same conditions of life koumiss often helps to 
keep the disease in check. It can be made artificially from 
grape-sugar and cows’ milk which is allowed to ferment. It is 
a good stimulant. It contains lactic acid, alcohol, casein, and 
fat thrown down in small flakes. Kephir is made by fermenting 
the milk of cows, sheep, or goats; it is very much like koumiss, 
and may be used for the same purposes. It contains alcohol. 

Milk may be used with ferments such as pepsin or pancrea 
tin. The mixture is allowed to stand for a time, and then boiled 
to stop the fermentation. 

Cows’ milk diluted with one or more parts of water and a 
little milk-sugar added, forms a good substitute for human milk 
as food for infants. 


Saccharum Lactis, B. and U.S.P. Svuaar or Mitx.— 
C,,H,,0,, or C,,H,,0,, ; 860.—A peculiar crystalline sugar, ob- 
tained from the whey of cows’ milk by evaporation and purified 
by re-crystallisation. 

CHaracTers.—Usually in cylindrical masses, two inches in diameter, 
with a cord or stick in the axis. or in fragments of cakes; grevish-whuite, 
crystalline on the surface and in its texture, translucent, hard, scentless, 


faintly sweet, gritty when chewed. 

So._vsitiry.—Soluble in 7 parts of water at 15° C. (59° F.), and in 1 part 
of boiling water; insoluble in aleohoi, ether, or chloroform. 

Reactions.—On adding to a solution of sugar of milk in an equal weight 
of boiling water some solution of soda, the liquid turns brownish, and, on 
further addition of test-solution of sulphate of copper, a brick-red precipitate 
separates. 

Impouniry.—Cane-sugar. 

Test.—If 1 part of sugar of milk be sprinkled upon 5 parts of sulphuric 
acid contained in a flat-bottomed capsule, the acid should acquire not more 
than a greenish or reddish, but no brownish or brownish-black colour within 


one hour (absence of cane-sugar). 
PREPARATION. 
3B.P. 
Pulvis Elaterini Compositus. 


Uses.—Snugar of milk is used as a diluent in the abstracts, 
denarcotised opium, &c., of the U.S.P. It is harder, less sweet, 
and less soluble than cane-sugar, and hence is a better excipient 
and diluent for powders that require trituration. 
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B.P. Pepsin. Pxpsm.—A preparation of the mucous lining 
of a fresh and healthy stomach of the pig, sheep, or calf. 


PrEPARATION.—The stomach of one of these animals recently killed having 
been cut open, and laid on a board with the inner surface upwards, any ad- 
hering portions of food, dirt, or other impurity, are to be removed and the 
eee surface slightly washed with cold water; the cleansed mucous mem- 
brane is then to be scraped with a blunt knife or other suitable instrument ; 
and the viscid pulp thus obtained is to be immediately spread over the sur- 
face of glass or glazed earthenware, and quickly dried at a temperature not 
exceeding 100° F. 


Dose.—2-10 gr. given with a meal. 


U.S.P. Pepsinum Saccharatum. — Pepsin, the digestive 
principle of the gastric juice, obtained from the mucous mem- 
brane of the stomach of the hog, and mixed with powdered sugar 
of milk. 


CuaracTers.—Saccharated pepsin is a white powder of a slight but not 
disagreeable odour and taste, and a slightly acid reaction. 

SoLvuBILITY.—It is not completely soluble in water, leaving floccules of 
pepsin floating in the solution, which, however, dissolve on the addition of a 
small quantity of hydrochloric acid. 

Impurities.—Strong turbidity of the acidulated solution indicates the 
presence of mucus, which also imparts to the saccharated pepsin a disagree- 
able odour and taste, and will eventually impart to it an ammoniacal odour. 


U.S.P. PREPARATION. 
DOBE. 
Liquor Pepsini............csessceesssoveees Sehadees 2-4 fi. dr. 


Uses.—Pepsin is given as an aid to digestion, when the 
ordinary stimuli do not excite sufficient secretion, and the 
digestive ferment is insufficient. Such cases occur during a 
long illness or during recovery from an acute disease, in old 
people, and in people with atrophy of the mucous membrane and 
glands of the stomach, due to alcoholic excesses or long-continued 
dyspepsia. It may be given either with or just after meals. It 
has no influence on farinaceous foods or fat, but only acts on 
gelatinous and albuminous matter; hence it is no use giving it 
after farinaceous or fatty food. 

In these cases the secretion of acid is usually defective, and a 
little dilute hydrochloric acid given along with pepsin, and again 
about two hours after meals, is very useful. 

In some cases of asthma, dependent on insufficient digestion, 
pepsin is very useful. Pepsin wines and essences usually contain 
little or no pepsin, and have little digestive power, but they con- 
tain rennet, and are frequently of use in indigestion in children ; 
they also appear serviceable in adults. 


U.S.P. Fel Bovis. Ox-cauu.— The fresh gall of Bos 
Taurus. 


Cuaracters.—A brownish-green, or dark green, somewhat viscid liquid, 
having a peculiar odour, a disagreeable bitter taste, and a neutral or faintly 
alkaline reaction. Specific gravity 1:018 to 1:028. 
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Reacrrons.—A mixture of 2 drops of ox-gall and 10 ¢.c. of water, when 
treated first with a drop of freshly prepared solution of 1 part of sugar in 4 
of water, and afterwards with sulphuric acid until the precipitate first 
ormed is redissolved, gradually acquires a cherry-red colour, changing suo- 
cessively to carmine, purple, and violet. 


PREPARATIONS. 
U.8.P. DOSE. 
Fel Bovis Inspissatum..........c.ccceccsccvecsecsccssceseces 
55 ee 2 EYIMOR CUI ss cis cdseatacs cnr ceoccaieckeexescciases 8-15 gr. 


U.S.P. Fel Bovis Inspissatum. InspissarEp Ox-GaLL. 


PREPARATION.— Heat the ox-gall to a temperature not exceeding 80° C. 
(176° F.), strain it through muslin, and evaporate the strained liquid, on a 
water-bath, in a porcelain capsule, from 100 parts to 15 parts. 


Fel Bovinum Purificatum, B.P.; Fel Bovis Purificatum, 
U.S.P. Punririep Ox-siLe.—The purified gall of the ox, Bos 


Taurus. 

PREPARATION.—Mix fresh ox-bile (1 pint) and rectified spirit (2 pints) by 
agitation in a bottle, and set aside for twelve hours until the sediment sub- 
sides. Decant the clear solution, and evaporate it in a porcelain dish by the 
heat of a water-bath, until it acquires a suitable consistence for forming pills, 
B.P. Evaporate ox-gall 8 parts in a water-bath to 1 part. Add alcohol 1 

. After twenty-four hours decant, filter, distil off the alcohol, and eva- 
porate to a pilular consistence, U.S.P. 

CaaracTERs.—A yellowish-green substance, having a taste partly sweet 
and partly bitter. 

SOLUBILITY.—It is soluble in water and in spirit. 

Reactions.—A solution of one or two grains of it, in about a fluid drachm 
of water, when treated, first with a drop of freshly made syrup consisting of 
one part of sugar and four of water, and then with sulphuric acid cautiously 
added until the precipitate at first formed is redissolved, gradually acquires 
a cherry-red colour, which changes in succession to carmuine, purple, and 
violet. Its watery solution gives no precipitate on the addition of rectified 


spirit. 

Composition.—Taurocholic and glycocholic acids, mucus, 
cholesterin, fats, and salts. 

Dosr.—Of purified bile, 5-10 gr. or more, formed into pills 
or given in small gelatin capsules. When the object is to affect 
the intestines rather than the stomach, the latter mode is prefer- 
able. 

Action anp Uses.—Bile precipitates pepsin and interferes 
with the digestion of albuminous substances in the stomach. It 
seems also to irritate the mucous membrane and gives rise to 
headache and vomiting. It does not aid the digestion of fari- 
naceous food. It quickens the absorption of fats, it prevents to 
some extent putrefactive changes in the intestinal contents, and 
it quickens peristaltic action. Some purgatives, such as aloes 
and jalap, only act when mixed with bile. It is therefore a use- 
ful adjunct to them in cases of jaundice with deficiency of bile in 
the intestine. It is sometimes used in dyspepsia with constipa- 
tion, and is given by some along with opium in order to prevent 
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the constipating effect of the latter. Its action in preventing 
putrefactive changes in the intestine may sometimes be useful 
in cases of indigestion where these occur (pp. 101, 878), and 
where the flatus has consequently a very disagreeable odour. In 
order to prevent its local action on the stomach, it may be given 
as pills coated with keratin. 


Keratin. Not officinal. 


PREPARATION.—Horn-turnings are digested with artificial gastric juice 
until all the matter soluble in them has been removed. They are then 
allowed to lie for some weeks in ammonia or glacial acetic acid, which 
gradually dissolves them. The solvent is then allowed gradually to evaporate 
until a mucilaginous solution is obtained. 

CuaracTEers.—The solution resembles gum in appearance, and when dry 
forms yellow or yellowish-brown scales. When dried, keratin is absolutely 
insoluble in gastric juice, but dissolves readily in the juices of the intestine. 


Uses.—To coat pills containing any substance which we wish 
to act upon the intestine without acting on the stomach. These 
are :— 

1. Such substances as irritate the gastric mucous membrane 
when long used, e.g. arsenic, all anthelmintics, salicylic acid, 
creasote, chrysarobin, copaiba, cubebs, digitalis, preparations 
of iron (and especially the iodide and chloride), preparations of 
mercury (especially the perchloride and periodide), opium, phos- 
phorus. quinine, tartarated antimony. 

2. Such substances as impair digestion in the stomach by 
forming insoluble precipitates with pepsin and peptones, e.g. 
tannic acid, alum, acetate of lead, subnitrate of bismuth, nitrate 
of silver, corrosive sublimate. 

8. Such substances as are partly rendered inert by the 
gastric juice, and partly decomposed in an undesired manner, 
e.g. alkalis, soap, bile, calcium sulphide, ferric sulphide, char- 
coal, nitrate of silver, iodide of iron, green and red iodides of 
mercury, &c. 

4. Medicines which we wish to introduce into the duodenum 
in as concentrated a form as possible, e.g. kousso, extract of male 
fern, santonin, nitrate of silver, acetate of lead or tannin in 
ulceration of the bowels, bile, charcoal, soaps, and alkalis, &e. 

5. Medicines of which we desire the remote without the local 
action, e.g. iron, quinine, arsenic in gastric catarrh, in anemia, 
in cardialgia and gastric ulcer. 

Move or Appiication.—The medicine is thoroughly mixed 
with marsh-mallow powder, liquorice powder, or charcoal, and a 
few drops of almond oil. It is then made into a pill-mass with 
cacao-butier. After the pills have been made of the proper size 
they are covered with a thin coating of cacao-butter, and then 
with one, or better still with two or three coats of keratin. © 

Usually the solution of keratin in ammonia is employed, but 
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the solvent least likely to decompose the medicine may be em- 
ployed, and thus the acetic acid solution may be used for the 
chloride of iron or mercury, or salicylic acid. 


Order PACHYDERMATA. 


Adeps Przparatus, B.P.; Adeps, U.S.P. Preparep 
Larp, B.P.; Larp, U.S.P.—The purified fat of the hog, Sus 
Scrofa, B.P.; the prepared internal fat of the abdomen of Sus 
oe purified by washing with water, melting, and straining, 
U.S.P 


CuaracTers.—A soft white fatty substance, melting at about 100° F. Has 
no rancid odour 

SoLupiiry.—It dissolves entirely in ether. 

Reactions.— Distilled water in which it has been boiled should not ac- 
quire an alkaline reaction vrrpaaat of alkalis). A portion of the water when 
cooled and filtered, and another portion acidulated with nitric acid, should 
give no precipitate with nitrate of silver (absence of salt), and is not rendered 
blue by the addition of solution of iodine (no starch). When heated for several 
hours on the water-bath, under frequent stirring, lard should not dunimish 
sensibly in weight (absence of water). 

Impurities.—Rancidity due to acrid fatty acids, alkalis, common salt, 
starch, water. 


PREPARATIONS. 
R.P. 
Adeps Benzoatus. Unguentum Hydrargyri Nitratis. 
Emplastrum Cantharidis. ‘ Iodi. 
Unguentaum Hydrargyri. f Terebinthingy. 
U.S.P, 
Adeps Benzoinatus. Unguentam Acidi Tannici. 
Ceratum Resinax. i Belladonne. 
Unguentum. 7 ye fe 
Ceratum. a Galle. 
4 Camphora. = Hydrargyri Ammoniate. 
ie Cantharidis. 7 Iodi. 
ss Extracti Cantharidis. s Iodoformi. 
‘s Plaumbi Subacetatis. i Plumbi Carbonatis. 
4 Sabine. = Iodids. 
Unguentum Acidi Carbolici. +f Potassii _,, 
i Hydrargyri. ze Stramonii. 
zy ‘i Oxidi Flavi. ‘i Sulphuris. 
» » Bubri. is i Alkalinum, 
‘“ Mezerei. r Veratrine. 
vs Acidi Gallici. » Zinci Oxidi. 


Adeps Benzoatus, B.P.; Adeps Benzoinatus, U.S.P. 
Bewnzoatep Lap. 


PREPARATION.— By mixing powdered benzoin (2 parts, U.8.P.; 2 drachma, 
B.P.) with melted pa ped parte, U.8.P.; 1 Ib. B.P.) and straining. The 
benzoin prevents the from becoming rancid. 
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PREPARATIONS. 
B.P. 
Unguentum Aconiting. Unguentum Plumbi Acetatis. 
Atropine. 3 Potassii Iodidi. 
- Belladonne. ev, Sabine. 
2 Calamina. Rs Simplex. 
“ Chrysarobini. sy Staphysagrie. 
ae Galle. is Sulphuris. 
* Hydrargyri Subchloridi. ‘5 Zinci. 


s Iodoformi. 


Uses.—Lard is emollient. It is used in the preparation of 
ointments, and spread upon poultices to prevent them from 
getting dry or sticking to the surface of the body. 


Order CETACE-. 


Cetaceum, B. and U.S.P. Spermacetr.—A peculiar con- 
crete, fatty substance obtained from Physeter macrocephalus, 
U.S.P. Nearly pure cetine, obtained, mixed with oil, from the 
head of the sperm whale, Physeter macrocephalus, inhabiting the 
Pacific and Indian Oceans. It is separated from the oil by 
filtration and pressure, and afterwards purified, B.P. 

CHARACTERS. — Crystalline, pearly-white, glistening, translucent, with 


little taste or odour, reducible to powder by the addition of a little rectified 
spirit. Scarcely unctuous to the touch; does not melt under 100° F. 


PREPARATIONS. 
B.FP. 
Unguentum Cetacei. Charta Epispastica. 
U.8.P 
Ceratum Cetacei. Unguentum Aqua Rose. 


Usr.—lIt is used as an emollient external application. 


Crass AVES. 


Order GALLINZ. 


B.P. Ovi Albumen. Eaa Ausumen.—The liquid white of 
the egg of Gallus Banckiva, var. domesticus. 


CHARACTERS.— Transparent, viscid, soluble in water, coagulable on heating 
to 160° F. When coagulated it is opaque and insoluble in water. It is 
coagulated by ether. 

U.8.P. Test-SoLurion or ALpumMEN.—A solution, recently prepared by 
triturating the white of one egg with 100 cubic centimetres of distilled water, 
and filtering through cotton moistened with distilled water. 


Ovi Vitellus, B.P.; Vitellus, U.S.P. Youx or Eae.—The 
yolk of the egg of Gallus Banckiva, var. domesticus. 


1086 ANIMAL KINGDOM. [SEOT. VI. 


PREPARATIONS. 
B.P. vU.8.F. 


Mistura Spiritus Vini Gallici. Glyceritum Vitelli. 


Properties. — Yellow, coagulated on heating, contains 
vitellin, also cholesterin, and fats, together with salts of cal- 
cium, &c. 

B.P. Mistura Spiritus Vini Gallici. 

PREPARATION.—By rubbing up the yolk of the egg with } oz. of fine sugar, 


then adding one wineglassful (2 fi. oz.) of brandy and another of cinnamon- 
water, and beating them all up together. 


Uses.— White of egg forms insoluble albuminates with a 
number of metals, and hence is employed as an antidote in 
cases of poisoning (especially in the cases of corrosive sublimate 
and sulphate of copper) ; in these cases the albuminates generally 
dissolve readily enough in the gastric juice, and therefore you 
must give an emetic at once. 

The white and yolk of egg are useful as nutritious articles of 
diet, and in the form of egg-flip (mistura spiritus vini gallici) is 
much used in exhausted conditions of the system (p. 778). One 
case in which eggs are very useful is cancer of the rectum, since, 
being entirely absorbed in the alimentary canal, disturbance in 
the rectum is avoided. A good mixture is the white of three 
eggs, the yolk of two, and a quarter of a pint of beef-tea, beat 
up separately and then together, put in hot water until set, and 
given in two or three portions. 

Eggs are often mixed with a little pancreatin, and adminis- 
tered as enemata. 


Crass PISCES. 
Order STURIONES. 


Isinglass, B.P.; Ichthyocolla, U.S.P.— The swimming- 
bladder or sound of Acipenser Huso, and other species of Aci- 
penser. 

Prorerties.—In fine shreds, B.P.; in separate sheets, &c., U.S.P. 

Composition.—It consists of gelatine, which is precipitated 
by tannic acid. 

PREPARATIONS. 


3.P. U.S.P. 
Solution of Gelatine. Emplastrum Ichthyocollm (Court Plaster). 


Uses.—Gelatine baths are useful in soothing the irritation 
of the skin in urticaria. Gelatine is, however, chiefly used as a 
food in soups and in jellies for convalescents and those suffering 
from chronic diseases. It will not, however, supply the place of 
ordinary albumen as a food. 
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Order TELEOSTEZ:. Fam. GADIDZ. 


Oleum Morrhuz, B. and U.S.P. Cop-Liver Om.—A fixed 
oil extracted from the fresh livers of the cod, Gadus Morrhua, 
B.P. (or of other species of Gadus, U.8.P.), by the application of 
a heat not exceeding 180° F. 

CHaractTers.—Pale yellow, with a slight fishy odour, and bland fishy 
a ae drop of sulphuric acid added to a few drops of the oil on a 
 aaebane slab develops a violet colour, which soon passes into a yellowish or 

rownish red. 

Composirion.—Contains olein (7 per cent.), palmitin (25 per 
cent.), and some stearin, also minute traces of iodides, and a 
peculiar substance probably allied to biliary acids. 

Dosz.—From 1 to 8 fl. dr. 

Action.—Cod-liver oil is rather a food than a medicine, and 
its therapeutical use depends on two properties, viz. its ready 
absorption and its ready assimilation. 

Its ready absorption is probably partly due to the presence 
of biliary matters in the oil, since oil passes more readily through 
a membrane when it is moistened with bile. If you take two 
loops of intestine and fill one with ordinary oil and the other 
with cod-liver oil, and replace them, the one with cod-liver oil 
will lose more in the same time than that containing ordinary 
oll. 

It is readily assimilated, and hence it is used in all diseases 
where nutrition is slow, as in enlarged glands, catarrhal pneu- 
monia, bronchitis, &c. By means of its property of stimulating 
nutrition, cod-liver oil improves all the functions of the body, 
but has no specific action on any of the organs themselves. 
When large quantities of the oil are taken into the stomach they 
cause vomiting, but if the oil be finely divided previously, it can 
be taken without discomfort. Hence it is advisable, when giving 
it In any quantity, to make it into an emulsion. Potash is 
sometimes used, but in the stomach the potash is probably neu- 
tralised, the emulsion decomposed, and the oil liberated. A 
better method is to mix it with an equal volume of mucilage of 
acacia and a few drops of oil of’lemon ; this emulsion is not de- 
composed by the acid of the stomach. The oil can also be mixed 
with isinglass and taken as jelly. Some people take it best by 
putting a little salt on the tongue before, and eating a piece of 
bread after the oil. It is often digested if taken with a little 
ether, for the ether stimulates the pancreatic secretion. 

The oi] must not be pressed if 1t causes nausea or diarrhewa 
—for it is a food and not a medicine, and must not be given if 
detrimental to the appetite. 

It can sometimes be taken in a single dose at bed-time, when 
it cannot be retained during the day. It is rarely well borne 
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when taken on an empty stomach, but is best retained when 
given not immediately after, but from half an hour to two hours 
after a meal. Probably the partially digested food then forms it 
into an emulsion. 

Uses.—Externally, cod-liver oil is a good application for 
the removal of scales in seborrhma, eczema, and psoriasis. In 
wasting diseases of children, when it cannot be borne by the 
mouth, it may be rubbed into the skin twice daily. 

Internally, cod-liver oil is used in all diseases arising from 
defective nutrition and in all scrofulous conditions (of the skin, 
bones, &c.), and as a food during chronic illnesses and in con- 
valescence from acute diseases. 

In children emaciated with diarrhea, a useful mixture is 
vinum ferri and cod-liver oil; it must not be given in such 
quantities as to increase the diarrhea. Often it will also re- 
lieve constipation in children. 

Its nutritive properties are especially directed to glandular 
tissues; hence it is used in all cases of enlarged glands, as in 
tabes mesenterica. 

In malnutrition of the heart, and defective circulation, it 
improves the condition of the heart, increases the red corpuscles, 
and to some extent also the white corpuscles; hence it is useful 
in old people with giddiness and a tendency to syncope. 

It is also used in chronic rheumatism and tertiary syphilis. 

It is also a tonic to the nervous system, and is of great ser- 
vice in cases of nervous debility consequent on hard work, worry, 
or acute disease. It is used in neuralgia with iron and port wine. 
In hysteria in middle-aged persons it is often serviceable. 

In rickets it may be given alone or in combination with 
phosphate of calcium. 

In inflammations, as bronchitis, newly developed cells are 
present in great abundance, but nutrition is so defective that 
they cannot take on the character and functions of mucous cells, 
and hence, in order to allow them to form a new mucous mem- 
brane, they must be supplied with a readily assimilable nutritive 
material ; this is probably the explanation of the benefit obtained 
by the use of cod-liver oil in bronchitis and other diseases de- 
pendent on malnutrition. 

In chronic bronchitis, with violent cough and abundant 
sweetish expectoration, it gives great relief. 

In phthisis it is of great service, and is used in all stages of 
the disease except when the temperature is very high ; especially 
is it useful in the first stage, where there is little consolidation. 
Under its use the patient gains flesh, keeps the disease in check, 
and even sometimes becomes cured. 

In catarrhal conditions of other mucous membranes besides 
those of respiration it is very useful, as in ozmna in children 
recovering from measles, and in otitis after scarlet fever. 
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CLass INSECTA. 


Order HYMENOPTERA. 


Mel, B. and U.S.P. Honey.—A saccharine secretion de- 
posited in the honeycomb by Apis mellifica, the hive-bee. 


CHARACTERS.—When recently separated from the honeycomb, it is a 
viscid translucent liquid, of a brownish-yellow colour, which gradually be- 
comes partially crystalline and opaque. It has a peculiar heavy odour, and 
& very sweet taste. 


Composrtion.—Chiefly glucose and levulose. 


IMPURITIES.—Starch, common salt, sulphates, grape sugar, and other 
foreign substances. 

Trest.— Water boiled with it for five minutes and allowed to cool does not 

_ become blue or green with the solution of iodine (absence of starch). 

If 1 part of honey be dissolved in 4 parts of water, a clear solution should 
result, which should not be rendered more than faintly opalescent by a few 
drops of test-solution of nitrate of silver (chloride), or of nitrate of barium 
(sulphate). Ifa small portion of honey be diluted with 1 volume of water 
and then gradually mixed with 5 volumes of absolute alcohol, it should not 
become more than faintly opalescent and should neither become opaque, nor 
deposit a slimy substance at the bottom and along the sides of the test-tube. 
When incinerated in small portions at a time, in a platinum crucible, it 
should not leave more than 0°2 per cent. of ash (any larger percentage of 
ash and failure to respond to the preceding tests indicating the presence of 
glucose or other foreign admixtures). 


OFFiciInaL PREPARATIONS. 
B.P. DOBE. 
Mel Depuratum (melted and strained) ...... Ad lib. 
Of Mel Depuratum— 
Mei BOrACl@sicsccseiswsiteccanesieenaieow te oeceuaaenen 
Oxymel (honey 40, acetic acid 5, water 5).....1 fi. dr.-1 fl. oz. 
a SPOON ces civossu tae ctccaspehcies bia becenioebe 
Confectio Piperia ............cccc0e ceeenvecuseuseeuses 
°F SCAMMOMNIL ..........cce eee e eee eeeeeeees 
‘s Terebinthine 


U.B.P. 


Mel Despumatum (warmed and strained) ...... 
Confectio Ros 
Mel Rose 


CORO SHHSSHSHS AR EOEHS EAE eSB H Ee seseseneoesateD 


CUS R eH HOEHEHLEECHRHEHAEESHRSAARHSLE VST HS SHEHM BeOS HeHEHSHesEere 


Use.—-It is slightly laxative—chiefly used as a vehicle. 
Oxymel is the old-fashioned household remedy of honey and 
vinegar, and is used for colds and sore-throuts. 


Cera Flava, B. and U.S.P, YeELtow Wax.—The prepared 
honeycomb of the hive-bee, Apis mellifica, B.P.; a peculiar con- 
crete substance prepared by Apis mellifica, U.S.P. 

CHARACTERS.— Yellowish or yellowish-brown, solid, firm, breaking with a 
granular fracture, having an agreeable honey-like odour. 

Composition.—Cerin and myricin. 


Iupunities.—Fats, fatty acids, Japan wax, resin, soap, and paraffin. 
Txsrs.—B.P. Not unctuous to the touch; does not melt under 140° F. 
{absence of fats) ; yields nothing to cold rectified spirit (absence of resin), but 


da 
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is entirely soluble in oil of turpentine. Boiling water in which it has been 
agitated, when cooled, is not rendered blue by iodine (absence of starch). 

U.8.P. If1 gm. of wax be boiled, for half an hour, with 40 gm..of solu- 
tion of soda (specific gravity 1:180), the volume being preserved by the 
occasional addition of water, the wax should separate, on cooling, without 
rendering the liquid opaque, and no precipitate should be produced in the 
filtered liquid by hydrochloric acid (absence of fats or fatty acids, Japan wax, 
resin); nor should the same reagent produce a precipitate in water which 
has been boiled with a portion of the wax (absence of soap). If 5 gm. of wax 
be heated in a flask, for fifteen minutes, with 25 gm. of sulphuric acid to 
160° C. (820° F.), and the mixture diluted with water, no solid, wax-like body 
should separate (absence of paraffin). 


OrricinaL PREPARATIONS. 


B.F. U.8.P. 

Cera Alba. Ceratum Resinz. 
Emplastrum Calefaciens. »  Cantharidis. 

= Cantharidis. »  Extracti Cantharidis. 

‘: Galbani. » Sabine. 

af Picis. Unguentum 

sé Saponis Fuscum. i Acidi Carbolici. 
Pilula Phosphori (p. 522). i Mezerei. 


Unguentum Cantharidis. 
Fe Hydrargyri Compositum. 
»  Picis Liquide. 


+ Resine. 
- Sabine. 
Be Terebinthinag. 


Use.—To give proper consistence to ointments. 


Cera Alba, B. and U.S.P. Warre Wax. — Yellow wax 
bleached by exposure to moisture, air, and light. 


CHARACTERS.—Hard, nearly white, translucent. Not unctuous to the 
touch ; does not melt under 150° F. 


OrricrnaL PREPARATIONS. 


B.P. U.8.P. 
Charta Epispastica, Ceratum. 
Unguentum Cetacel. Compound Cerates — 
" Sim lex. Ceratum Camphor®. 
»  Cetacei. 


»  Plumbi Subacetatis. 
Unguentum Aqua Rosa. 
Use.—In the preparation of the above ointments and sup- 
positories. 
Order HEMIPTERA. 


Coccus, Cochineal, B. and U.S.P. The dried female of 
Coccus cactt, reared on Opuntia cochinillifera, and on other species 
of Opuntia. Mexico and Teneriffe. 

CHARACTERS.—Ovate, plano-convex, about one-fifth of an inch (5 milli- 
metres) long; wrinkled, of & purplish-grey or purplish-black colour; easily 
pulverisable, yielding a dark-red powder. Odour faint; taste slightly bitter. 
_  Compostrion.—It contains a red colouring matter soluble 
In water, alcohol, or water of ammonia, slightly soluble in ether, 
insoluble in fixed and volatile oils. 
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REAcTIons.—On macerating cochineal in water, the insect swells up, but 
no insoluble achat should be separated. The greyish-white insect quickly 
becomes black when warmed before the fire. 


PREPARATIONS. 
B.P. DOBE. 
Tinctura Cocci (2} 0z. in 1 pint). Ad lib. 
- Cardamomi Composita. 
us Cinchons{ e 


Usrs.—It has little medicinal value; it is used to give an 
attractive colour to various liquid preparations. 


Order COLEOPTERA. 


Cantharis, B. and U.S.P. CanrHaripes. Spanish Fires.— 
The beetle, Cantharis vesicatoria, dried. Hungary. 

CHARACTERS.—From eight to ten lines long, furnished with two wing- 
covers of a shining metallic-green colour, under which are two membranous 
transparent wings; odour strong and disagreeable ; powder greyish-brown, 
containing shining green particles. Free from mites. 

Composition.—Cantharidin, a-tasteless, inodorous substance, 
which may be crystallised from an alcoholic extract. It is in- 
soluble in water and cold alcohol, although it may be extracted 
from the cantharides by both when in conjunction with the 
yellow colouring-matter. The other ingredients are unimportant. 


PREPARATIONS, 
B.P. STRENGTH. DOSE. 

Acetum Cantharidis ..................0006- 2 02.10.) pInlsraaecesercnieesciass 
Carte Bpis Paste .......rccccccccccccvccccecccsvccess cesscvecssesssecesaesssese 
Mm plastrum Calefaciens................ 1 part in 24, nearly .............06 

" Cantharidis................1 part in 3B....... ccc esce ese ee sees 
Ziquor Bpispasticus..................... D022 00 29:8. O%sic.c5cccessineve ces 
Tinctura Cantharidis..................... BY BE. tO EAs OZ secs eeirencscce van 5-20 min. 
Unguentum 0 sais taeanaseae asad 1 part to 7, nearly ..........ceeeee 

U.A.P. 


Ceratum Cantharidis. 

»  Extracti Cantharidis. 
Charta Cantharidis. 
Collodion cum Cantharide. 
Linimentum Cantharidis (p. 517). 
Tinctura Cantharidis. 


Action.— Externally the preparations of cantharides pro. 
duce, when applied to the skin, tingling, redness, and vesication ; 
if the action is prolonged, the vesicles coalesce into a large bleb 
filled with serum, and if left on too long the true skin becomes 
irritated, and suppuration, ulceration, and even sloughing occur. 

Internally the drug causes irritation of the alimentary canal, 
with a feeling of warmth in the mouth, esophagus, and stomach, 
loss of appetite, and (if its use be prolonged, or if a single large 
dose be given) burning and pain in the stomach (increased by 

442 
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pressure), nausea, vomiting, and diarrhea (the vomited and 
ejected matters often being mixed with blood). 

It affects the trachea and larger bronchi, causing congestion 
and irritation. 

It affects the kidneys and urinary passages, causing pain in 
the loins, burning in the bladder and along the urethra, irritation 
of the glans penis, and sometimes increased sexual appetite. If 
continued for a long time, it causes great pain in the kidneys, 
painful erections of the penis, difficulty of micturition or sup- 
pression of urine, the latter often containing albumen or blood. 

The nervous system is usually not affected by small doses, 
but large doses cause headache and quickened pulse and respira- 
tion. 

Very large doses produce insensibility, paralysis of respira- 
tion, and death with asphyxial convulsions. 

The salivary glands and the back of the throat become so 
much swollen that swallowing is difficult, and the attempt to 
swallow may give rise to convulsions, like hydrophobia. 

Urinary Organs.—The inflammation caused by cantharides 
begins in the glomeruli, and not in the straight tubes as is often 
stated. 

The first condition of the kidneys noticed after the adminis- 
tration of cantharides is extravasation of leucocytes into the 
glomeruliand an exudation of a fibrinous matrix ; next, following 
in order, we notice :— 

(1) The glomeruli and the proximate tubules are filled with a 
granular fluid. 

(2) The cells of the capsule become swollen. 

(8) The cells of the collecting tubes are affected, and become 
swollen. 

(4) The cells of the whole urinary tubule become swollen. 

(5) In the straight collecting tubes the cells become multi- 
plied, and are thrown off so that the lumen becomes full of 
exuded cells. 

Treatment in Poisoning. — Evacuate the stomach, give 
mucilaginous drinks to lessen the gastro-intestinal irritation, but 
avoid oils or fats, which increase the solubility of cantharidin 
and the dangers arising from its absorption. Use opium and 
sitz-baths to relieve the strangury. 

Uses.—It is used externally as an irritant and counter- 
irritant, and internally for its effect on the genito-urinary 
tract. 


Externally as irritant— 


(1) To increase the supply of blood to a part, and hence im- 
prove its nutrition, as in chronic ulcers in the leg. 

(2) To cause disappearance of inflammatory products in 
chronic inflamed joints and swellings; also in acutely inflamed 
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joints, as in acute rheumatism, in the form of a blister above 
and below the joint. In chronic rheumatism a large and strong 
blister should be used. 

As counter-irritant it is used in pleurisy and pneumonia, 
and often relieves the pain almost immediately. 

It is also used in acute inflammation of the heart and peri- 
cardium. It is better not to apply the blister directly over the 
affected part, but a little to one side, since there is a risk of 
getting the vessels just underneath it congested instead of anemic. 

In affections of other serous membranes, as in meningitis, 
and often in inflammation of the brain itself, the application of a 
blister is very useful. 


{ Laryngitis, hysterical 
aphonia. 





Phthisis 
Pericarditis, or pleuris) .. 


Flying blister, or sins- | 
pism, in pleurisy or‘ .. 
pneumonia ........ } 


Vomiting ......csesecen 


Pericarditis. 


Chronic thickening after 
Ovarian irritation. 


Acute rheumatism .... { 


Gout. 


Fig, 226.— Diagram of the body showing some of the pointe where blisters or sinapisms are usually 
applied. Front view. 


When applied to the nape of the neck, it often relieves giddi- 
ness and disturbed cerebral functions dependent on tertiary 
syphilis, diseases of the ear, or of the semicircular canals. 

It is occasionally useful to keep up the irritation by means of 
savine ointment applied to the blistered surface. ; 

It is also locally applied to the perineum in inflammation of 
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the prostate, and over the tender region in inflammation of the 
ovary. 
"blister sometimes relieves the pain of sciatica and the ten- 
derness of nerves in peripheral paralysis ; and a blister the size of 
a shilling may be applied over each tender spot in these diseases. 
In sciatica a row of such small blisters, or a long narrow blister 
along the course of the nerve, is sometimes better than single 
small blisters. A blister is a useful application applied under 
the ear in paralysis of the facial nerve due to cold. 

Internally, in small doses of 1 or 2 min. of tincture, it checks 
hematuria ; in larger doses it increases the disease. 

In Bright’s disease, after the acute stage has passed, but a 
little albumen and blood still remain in the urine, it is very 
useful in doses of 1-8 min. every three hours. 





Epistaxis, cerebral con- 
gestion, delirium, and 
tendency to coma, or 
constant wakefulness 
in fever, headache. 
giddiness, tinnitus 
BUFINM.,. 2.0... 0ce008 


Headache, giddiness, 
tinnitus aurium, oph- 
thalmia, 


Heemoptysls ....ccceses 
Plying blister, or sina- 
Intercostal neural gia pism in pleurisy or 
pneumonia, 
ge eather ay spinal 
irritation, leacorrhoa. 
Rhenmatioc gout 
atica, 
Sciatica 


Fra, 237.—Diagram, like Fig. 23¢. Back view, 


In cystitis, especially where there is inability to retain the 
urine, and also in ordinary incontinence of urine, it is useful ; 
though in both cases atropine generally acts better. 
ee drop of tincture three times a day will often relieve 
chordee. 
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Precautions. — (1) Do not use the blisters on debilitated 
persons, and children; or do not keep them on long, but just 
sufficient to start the blister, and then, after two or three hours, 
put on a poultice to make the blister rise. 

(2) Be careful of its use both externally and internally in 
Bright’s disease. 


Crass ANNELIDA. 


B.P. Hirudo. Tse Leecs.—(1) Sanguisuga medicinalis, the 
speckled leech; (2) S. officinalis, the green leech. Collected in 
Spain, France, Italy, and Hungary. 

CHARACTERS.—Body elongated, two or three inches long, tapering at each 
end, plano-convex, wrinkled transversely ; back olive-green with six rusty-red 
longitudinal stripes. (1) Belly greenish-yellow, spotted with black ; (2) belly 
olive-green, not spotted. 


Action.—At the anterior extremity the leech has a sucking 
disc, in the middle of which is a triradiate mouth furnished with 
sharp teeth. Fixing itself to the surface by its disc, it saws 
through the skin and sucks the blood. This process is facilitated 
by the power of destroying the coagulability of the blood which 
the secretion from the pharynx of the leech possesses (Haycraft). 
This secretion is probably the cause of the ecchymoses which 
frequently occur at the bites as well as of the persistent hemor- 
rhage they sometimes occasion. 

Uses.—Leeches may be employed as a substitute for general 
blood-letting in women and children. They are more generally 
employed for the purpose of local depletion in inflammation. 
The irritation occasioned by the bites has probably a certain 
counter-irritant action (p. 841), but the relief they afford is 
chiefly due to the depletion. They are useful in bruises, frac- 
tures, inflamed joints, meningitis, otitis, ophthalmia, persistent 
headache, laryngitis, pleurisy, pneumonia, pericarditis, hepatitis, 
orchitis, and hemorrhoids. 

AppiicaTion.—Each leech draws on an average about one 
and a half fluid drachm of blood. By applying fomentations 
afterwards, as much again, or even more, may be withdrawn. 
Care should be taken that leeches which have been applied to 
anyone suffering from an infective disease should not be used 
again, lest they convey the virus. When they are to be applied 
to a mucous membrane, such as the tonsil, they should be put 
in a leech-glass. This is a small syringe large enough to hold 
a leech. The head of the animal is introduced first, and the 
body gently pushed down with a piston. The nozzle of the 
leech-glass is large enough to allow the head of the animal to 
protrude, but not to allow the body to follow. 

Leeches may be applied to the skin by simply confining them 
to the spot with a pill-box; or a piece of blotting-paper, with 
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holes in it at the points where we wish the leeches to fix, may be 
laid on the skin, and the leeches kept over this by a wine-glass 
or tumbler. It is sometimes difficult to make leeches bite. The 
skin should be carefully washed, and thoroughly dried and 
warmed, and, if necessary, shaved. The room should be well 
ventilated and free from tobacco-smoke, and from the fumes of 
vinegar or disinfectants. Leeches should be dried in a soft 
warm cloth and then applied. Ifa single one is to be used, the 
body may simply be held in the cloth, and the head allowed to 
reach the skin. A slight movement of withdrawal being now 
made, the leech will probably fix. Care should be taken not to 
withdraw it so strongly as to tear it from its hold. When difii- 
culty is still experienced in making the leeches bite, a little 
warm milk, sweetened with sugar, may be rubbed over the skin, 
or a drop of blood extracted from the finger by a needle may be 
used for the same purpose. Usually leeches fall off when they 
are full, but if they do not they can be detached by sprinkling 
salt over them. If it is desirable to encourage the bleeding, 
warm fomentations, poultices, or cupping-glasses may be em- 
ployed. The bleeding may be stopped by applying a small 
piece of absorbent cotton-wool, or of lint rolled into a hard cone 
and fixed over the bite with a compress and bandage. Cobwebs 
used in the same manner are very efficacious. If these are in- 
sufficient, a piece of absorbent cotton-wool dipped in strong solu- 
tion of perchloride of iron and dried, or the styptic collodion of 
the U.8.P., may be applied. When other means fail a pointed 
stick of nitrate of silver may be pushed into the bite, or the bite 
may be transfixed with a needle and a silk thread passed in a 
figure-of-8 around it. If possible, leeches should not be applied 
at night, especially to feeble individuals or children, unless the 
patients are carefully watched, as, if hemorrhage from the bite 
should occur, it might not be noticed until much blood had been 
lost. Leeches should not be applied over loose cellular tissues 
where pressure cannot be applied. In inflammation of the eyes 
they should be applied to the temples, and not to the eyelids ; 
and in inflammation of the testicles to the perineum, and not to 
the scrotum. As the marks of the bites are permanent, care 
should be taken to apply leeches, if possible, where the marks 
will not appear. Thus, in applying them tothe temples the hair 
may be shaved off a spot and the leeches applied. When the 
hair grows the marks will be hidden. In applying them to the 
chest in girls they should, if possible, be placed so low down that 
the marks will not be seen when evening dress is worn. 

if leeches should get into any mucous cavity—nose, stomach, 
= rectum—they may be dislodged by the injection of strong 

rine. 
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Methylal. Mersy.enepimetay, Eraer. CH,(OCH,),. Not 
officinal. 

CuaracTters.—A mobile, colourless, volatile liquid, boiling at 
42° C.; sp. gr. 0°8551. Odour like chloroform and acetic ether, 
with a burning aromatic taste. 


PREPARATION.—By distilling methyl alcohol with an oxidising mixture of 
dioxide of manganese and sulphuric acid, and adding potash to the distillate 
to separate methyl! formate. 


Dose.—1 gramme (15 gr.). 

ACTION anD Usz.—It is a local anzsthetic. It produces in dogs 
anssthesia, followed by deep sleep. Itisrapidly eliminated, and 
is said not to produce any bad after-effects. It is recommended 
as a local anesthetic to the skin, and as an analgesic to the 
stomach ; but as yet it has not been much employed. 


Urethane. Ernyn Carpamare. Not officinal. 

Urethane 1s a general term for the ethereal salts of carbamic 
acid; but ethyl carbamate is the most important of them, so it 
is usually called par excellence urethane, just as ethylic ether is 
usually called simply ether. 


| | 
Carbamic acid, CO.NH,.OH, or —C—O—H, is not known in 


| 
NH, 
the free state. Its ammonium salt forms an important con- 
stituent of the officinal ammonium carbonate. The general 


| 
formula for the salts of carbamic acid is ~¢-0-(®) and of 


NH, 
Oo— 


ethyl carbamate, (urethane) bo Gi». Ammonium 
NH, 
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, O— 
| 
carbamate is | go NH, ), and its relationship, as well as 


NH 
that of urethanes, to urea is seen by referring to its rational 


| 
formula, —C—NH, (see p. 636). 
NH, 


PREPARATION.—From commercial ethyl chlorocarbonate, by adding solu- 
tion of ammonia, which converts it into ethyl carbamate (urethane). This 
is removed by ether, which, with the water, 1s then distilled off. The ure- 
neue which remains is purified by distilling, and then dried over sulphuric 
&Cl 

Dosr.—4-8 gr., repeated ; or 15-80 gr., or more, in one dose. 

Acrion.—The value of this drug and, though to a less extent, 
of other urethanes as a hypnotic was discovered by Schmiedeberg, 
from the consideration that the alcohol radical in it ought to 
exert a sedative or paralysing action on the cerebrum (p. 764); 
while the amidogen in it ought to have a somewhat stimulating 
action on the medulla and cord (p. 602). It ought, therefore, to 
have a soporific action, like chloral, and yet be free from the 
danger of paralysing the respiratory centre or heart. 

In frogs, doses of 20 to 30 milligrammes cause a condition 
in which the animals are very readily hypnotised without affect- 
ing the respiration or co-ordination of movement. Larger doses 
diminish voluntary motion without affecting reflex excitability, 
which is, however, paralysed by still larger doses. 

In warm-blooded animals, the same symptoms are produced ; 
and may be ascribed to a blunting of the functions of the cere- 
bral hemispheres, diminution of voluntary motion, and of the 
perception of sensory stimuli, ending in deep narcosis. In dogs, 
urethane causes a staggering gait, and, in large doses, vomiting. 
Urethane stimulates the respiration and, unlike chloral, does not 
diminish the blood-pressure or affect the heart.’ 

Uses.—Urethane is a pure hypnotic, and may be used 
instead of bromide of potassium and chloral in those cases in 
which, from overwork, worry or other cause, there is an inability 
to sleep (p. 199). Urethane produces the necessary tranquillity 
conducive to normal sleep. It is best given in small doses 
frequently repeated (4 gr.), as vomiting may occur from large 
doses. It has the advantage over chloral of not affecting the 
circulation and stimulating, instead of depressing, the respira- 
tion. It may be given in cases of heart-disease and of Bright's 





’ Schmiedeberg, Pract., vol. xxxv., p. 275. 
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disease. When the tension is high, however, it may be less 
active than chloral, as it does not lessen the tension like chloral, 
and thus does not reduce the flow of blood through the brain. 
It is an antidote to strychnine. 


Iodol. Terrraropprrrot. C,I.NH. Not officinal. 


Pyrrol. Todol. 
H I 
| | 
| 
H I 


Cuaracters.—Light brown tasteless crystalline powder, with 
a faint smell somewhat like thymol. 

So_usiiitry.—Insoluble in water, soluble in 3 parts of alcohol, readily 
soluble in ether and chloroform, sparingly soluble in oils by means of warmth. 
Glycerine may be added to the alcoholic solution without causing a pre- 
cipitate. 

Action.—Like iodoform (p. 805). It may be given internally, 
in doses of 8 grains daily, without causing any irritation of the 
intestinal canal. 

Usr.—It is useful as a dressing in venereal sores, adenitis 
and periadenitis. It may be applied as a powder, sprinkled over 
the surface of the sore, or suspended in glycerine, dissolved in 
spirit, or as an ointment. 


Strophanthus hispidus. [Kombé, Inée.] Not officinal. 
A plant belonging to the natural order Apocynacez, and the 
seeds of which are used in Africa as an arrow-poison. 

DescripTion.—The nipe follicles are 9 to 12 inches long and enclose 100 
to 200 seeds, which contain the greatest ee of the active principle. 
The seeds are oval, and are readily recognised by their comose appendages. 

Composition.—The active principle is strophanthin, of which 
the seeds contain from 8 to 10 per cent. It is a crystalline 
glucoside, with a strongly bitter taste and a slightly acid reaction ; 
readily soluble in water and rectified spirit, practically insoluble 
in ether, chloroform, benzene, and petroleum spirit. It yields, 
on heating with sulphuric acid, glucose and an insoluble body, 
strophanthidin. 


PREPARATIONB. 
DOSE. 
Tinctura Strophanthi (1 in 20')......... 5-10 min. or } to 2 min. frequently repeated. 
Strophanthin.........cccscocssssssecseneses ris-as Bt. hypodermically. 


1 A stronger tincture, 1 in 8, corresponding to the tincture of digitalis, has been 
chiefly used hitherto; but a tincture 1 in 20 is recommended by Fraser, and a 
formula for preparing it is given by him in the British Medical Journal, Jan. 22, 
1887, p. 151. 
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Action anp Uses.—Strophanthin, according to Fraser, is a 
muscle-poison, increasing primarily the contractile power of all 
striated muscles; the contraction becoming more complete and 
prolonged. It is a cardiac tonic (p. 881), increasing the length 
of the systole, and slowing the rhythm, acting like digitalis and 
producing a similar standstill in systole. Its action on the heart 
is much more powerful ‘than that of digitalis. Strophanthus 
causes a rise of blood-pressure, due chiefly to the heart, since it 
does not produce so marked a contraction of arterioles as digi- 
talis. In the normal animal it is sometimes diuretic (p. 482) 
and antipyretic. Strophanthus has been used as a tincture in 
cases of cardiac disease similar to those in which digitalis is 
serviceable. It is most beneficial in cases of mitral disease with 
great anasarca, in which it reduces the frequency of the pulse and 
makes it regular, while producing great diuresis. Strophanthin, 
hypodermically, acts in a similar manner. Strophanthus is said 
not to cause great sickness or gastro-intestinal irritation, and 
to have no cumulative effect. The exact utility of the drug 
has, however, not yet been determined, as it has not been suffi- 
ciently tried in cases of heart-disease. 


Dead Space.—This name has been given by O. Liebreich to 
the part of a fluid in which no reaction occurs between sub- 
stances dissolved in it. Chloral hydrate and sodium carbonate 
in solution decompose each other, chloroform and sodium formate 
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Fia, 228.—Diagram showing the dead space and space of reaction in a mixture of solutions of 
chloral hydrate and sodium carbonate. 


being produced, but this reaction does not occur equally through- 
out the whole solution. If the solution be mixed in a test-tube 
the fluid will be seen to become milky, from the formation of 
minute globules of chloroform; but just below the surface of 
the fluid this reaction does not occur, and a clear space is ob- 
served, a section of which has a bi-concave formation, as it is 
bounded above by the concave level of the fluid and below by the 
convex surface of that part of the liquid in which no action 
occurs. 

If the mixture is placed in horizontal capillary tubes, the 
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dead space in which no reaction occurs is at each end of the 
liquid ; if the entire length of the column of liquid in the tube is 
shorter than the combined length of the two dead spaces no 
reaction occurs at all. This absence of reaction renders it 
probable that the chemical processes which occur in the confined 
space of a living cell may be very different from those in an 
ordinary test-tube, on account of the difference in physical con- 
ditions as well as from the complex phenomena which we are 
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Fic. /29.—Diagram showing the two dead spaces in a capiary tube. 


accustomed to class as vital. The same absence of reaction in 
certain parts of a liquid can be observed with other mixtures, 
and a convenient one for demonstration is a mixture of 1odic 
acid, sulphurous acid, and starch. When these substances are 
mixed, iodine is set free, and an intense blue colour produced. 
If they are mixed in a large beaker the reaction occurs more 
quickly than if they are contained in a narrow glass tube. Ina 
tube also it can be seen that the reaction begins in the centre, so 
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Fia. 230.—Diagram showing the absence of reaction in a capillary tube where the column of liquid 
is shorter than the length of the two dead spaces in a tube of that size, 


that occasionally one may notice a blue thread occupying the 
centre of the liquid, while that part of it which lies adjacent 
to the walls of the tube is still colourless. When a series of 
vesicles made of membranes such as calves’ peritoneum are filled 
with the mixture just mentioned, it can be seen that the reaction 
occurs quicker in the larger spheres, and that it generally 
begins in the centre of the fluid. When one vesicle is contracted 
in the centre by a ligature, so as to form two smaller vesicles 
connected with each other, two centres of reaction may be 
frequently observed instead of one. Although this discovery has 
not yet been fully worked out, if promises to have a most 
important bearing on our ideas regarding the action of drugs in 
living tissues. 


ADDITIONS MADE IN 1890 


TO THE 


BRITISH PHARMACOPGIA OF 1885. 


A comPLEeTE alphabetical list of them is given at p. li. Although 
the medicinal substances contained in the British Pharmacopeeia 
of 1885 are considered in the body of this Pharmacology under 
the natural divisions of the mineral, vegetable, and animal 
kingdoms to which they belong, it is, I think, easier to remember 
the additions by grouping them together according to their uses. 


Laxatives, Cholagogues, and Rectal Sedatives. 


By far the most numerous additions are simple laxatives, 
and with these we may associate cholagogues and remedies for 
the treatment of piles and painful conditions of the rectum. 


Laxatives. 


Trochisci Sulphuris. 

Pulvis Sode Tartaratw Effervescens. 
Sodii Phosphas Effervescens. 

Sodii Sulphas Effervescens. 

Magnesii Sulphas Effervescens. 
Mistura Olei Ricini. 

Suppositoria Glycerini (gelatine basis). 


Cholagogues. 


Euonymi Cortex. 
Extractum Euonymi Siccum. 
Hydrastis Rhizoma. 
Extractum Hydrastis Liquidum. 
Tinctura Hydrastis. 
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Remedies for Piles. 


Hamamelidis Cortex. 

Tinctura Hamamelidis. 
Hamamelidis Folia. 

Extractum Hamamelidis Liquidum. 
Unguentum Hamamelidis. 


Rectal Sedative. 
Unguentum Conii. 


Laxatives. 


Trochisci Sulphuris. SvuLpHur Lozences. Each lozenge contains 
Precipitated Sulphur, 5 grs.; Acid Tartrate of Potassium, 1 gr.; Refined 
Sugar, in powder, 8 grs.; Gum Acacia, in powder, 1 gr.; Tincture of Orange 
Peel, 1 11; Mucilage of Acacia, 1 m. 

Dose.—1 to 6 lozenges (generally given at night). 


Usrs.—See pp. 546 and 547. These lozenges, introduced by 
Sir Alfred Garrod, are not only useful as a laxative in cases of 
habitual tendency to constipation, but are alterative in rheumatic 
and gouty patients. 


The advantages of effervescing preparations are that they are 
less nauseous, pleasanter to take, and less heavy on the stomach 
than simple solutions of the purgative salts. 

The effervescent quality is given by the liberation of carbonic 
acid from bicarbonate of sodium by tartaric or citric acid. In 
Seidlitz powder tartaric acid only is used for this purpose, but in 
the other three effervescent preparations a mixture of tartaric 
and citric acids is employed. Reaction between the bicarbonate 
and acid is prevented in Seidlitz powders by keeping them apart 
until required. 


Sodce Tartaratze Effervescens. EFFERVESCENT TARTARATED 
Sopa Powper (Serpuitz PowpeRr). Tartarated Soda, in dry powder, 120 grs.; 
Bicarbonate of Sodium, in dry powder, 40 grs. Mix, and wrap in blue paper. 


Tartaric Acid, in dry powder, 88 grs. Wrap in white paper. 
Dose.—The former powder, dissolved in nearly a pint of cold or 
warm water, and the latter powder then added. 


Action aND Usges.—See pp. 624 and 894. 


In the next three preparations reaction between the bicar- 
bonate and acid is prevented by mixing them dry and keeping 
them in well-closed bottles so as to prevent the access of moisture, 
for no reaction will occur unless a certain amount of water is 
present. 


The water of crystallisation is first driven off from the crystals 
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of the purgative salt, and it is then mixed with the powdered 
bicarbonate and acid in a pan at 200° to 220° F. until the 
powder becomes granular, and then the granules of proper size 
are separated by sieves and bottled. 


Magnesii Sulphas Effervescens. EFFERVESCENT SULPHATE OF MAGNE- 
slum. Synonyms.—Magnesie Sulphas Effervescens ; Effervescent Sulphate 
of Magnesia; Effervescent Epsom Salt. Sulphate of Magnesium, 100; 
Bicarbonate of Sodium, 72; Tartaric Acid, 88; Citric Acid, 25; Refined 
Sugar, 21. The final product should weigh about 200. 

Dose.—} to 1 ounce. 


Usres.—See pp. 659, 891, 685, and 689. 


Sodii Phosphas Effervescens. EFFERVESCENT PHOSPHATE OF SopDIUM. 
Synonyms.—Sodg# Phosphas Effervescens; Effervescent Phosphate of Soda. 
Phosphate of Sodium, 100; Bicarbonate of Sodium, 100; Tartaric Acid, 54; 
Citric Acid, 86. The final product should weigh about 200. 

Dose.—} to $ ounce. 


Usses.—See pp. 626, 408, and 405. 


Sodit Sulphas Effervescens. EFFERVESCENT SULPHATE OF Soprum. 
Synonyms.—Sode Sulphas Effervescens; Effervescent Sulphate of Soda. 
Sulphate of Sodium, 100; Bicarbonate of Sodium, 100; Tartaric Acid, 54; 
Citric Acid, 86. The final product should weigh about 200. 

Dose.—} to $ ounce. 


Uses. —See pp. 625 and 405. 


The next preparation is designed to render that valuable 
medicine, castor oil, less nauseous and repulsive to patients. 


Mistara Olei Ricini. Castor Ort Mixture. Castor Ou], 180; Oil of 
Lemon, 5; Oil of Cloves, 1; Syrup, 45; Solution of Potash, 30; Orange 
Flower Waiter, q.s. to produce 480. 

First, mix in a mortar the oils, then 4 of the potash, next the syrup, 
then another $ of the potash, then 4 the water, the rest of the potash, and, 
lastly, the water up to the required volume. Each ounce contains 3 fi. 
drachins of castor oil. 

Dose.—} to 2 fluid ounces. 


Usses.—See p. 1025. It may be used in doses of 80 to 60 
mimims in chronic diarrhoea and dysentery, or even as a laxa- 
tive on rising (p. 1025). 


The next laxative preparation is one of an entirely different 
kind from the preceding. The others cause an evacuation by 
acting on the whole intestine (p. 388), but glycerine suppositories 
act only on the rectum. Their introduction depends on the fact 
that while fecal matters or food in the descending colon or 
sigmoid flexure do not excite a desire to evacuate the bowels, this 
desire occurs when the rectum is distended or irritated. 

The normal stimulus to the rectum is supplied by the descent 
of fecal matter into it; but in the absence of this it can be 
stimulated either by distension by enemata or irritation by drugs. 


[4 a] 
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This has been long known to nurses, and soap suppositories are 
commonly used for infants (p. 967). 

In 1887 Vamossy discovered that injections of 1 or 2 fluid 
drachms of glycerine into the rectum have a similar action, and 
in a few minutes bring on in adults a desire to evacuate the 
bowels. Glycerine is now very extensively used as a laxative, 
small syringes made specially for the purpose, and holding 1 or 
2 fluid drachms, being employed. It has the advantage over 
ordinary purgatives that it acts in a few minutes, so that if a 
patient on trying to obtain a movement finds that he is consti- 
pated, he simply uses an injection of glycerine instead of having 
to wait hours before an ordinary purgative taken by the mouth 
will act. 

In place of injecting pure glycerine, a suppository containing 
it may be used, and as some persons require more and some less, 
the suppositories of the Pharmacopeia are made in different 
sizes. In order to make them gelatine has been introduced. 


Gelatinum. GexLaTINeE. The air-dried product of the action of boili 
ed on gelatigenous animal tissues, such as skin, tendons, ligaments, an 

nes. 

Characters.—In translucent sheets or shreds. The solution in hot water 
is colourless and inodorous, and solidifies to a jelly on cooling. Gelatine is 
insoluble in aleohol and ether. It dissolves in acetic acid. Its aqueous solu- 
tion is not precipitated by diluted acids, alum, acetate of: lead, or perchloride 
of iron ; it 1s precipitated by tannin. 


Uses.—See p. 1086. It is introduced into the ‘ Additions’ in 
order to make glycerine suppositories. 


Suppositoria Glycerini. GLYCERINE Svuppositories. Gelatine cut 
small, $ ounce; Glycerine, by weight, 24 ounces; Distilled Water, q.s. 

Soften the gelatine with water, then add the glycerine. Dissolve over a 
water-bath, and evaporate until the mixture weighs 1560 grains. Pour the 
product into suppository moulds holding thirty, sixty, or one hundred and 
twenty grain-measures, or having other capacities, as required. Each sup- 
pository contains seventy per cent. by weight of glycerine. 


Cholagogues. 


We have two cholagogues in the ‘ Additions,’ euonymus 
(p. 894) and hydrastis (p. 838), both of which are officinal in the 
United States Pharmacopeia, and have therefore been noticed 
in this book. 


Buonymi Cortex. Evonymus Bark. The dried root bark of Euonymus 
atropurpureus. 

Characters.—See p. 894. 

Preparation.—Extractum Euonymi Siccum. 


Zxtractum Buaonym! Siccum. Dry Extract or Evonymus (com- 
monly known as‘ Evonymin’). This is a new form of extract. It is pre- 
pared by exhausting the powdered bark with diluted spirit, mixing with milk 
sugar, and evaporating to dryness. 

Dose.—1 to 4 grains. 
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Action anD Usrs.—See p. 894. In large doses euonymin is 
aid to be a cardiac poison. 


Hydrastis Rhizoma. Hyprastis Reizome. Synonym.—Golden Seal. 
The dried rhizome and rootlets of Hydrastis canadensis. 
Characters.—See p. 889. In the ‘ Additions’ they are somewhat diffe- 
rently given. 
Preparations. 


Extractum Hydrastis Liquidum, 1 part in 1 fluid part. Dose.—5-80 m. 
Tinctura Hydrastis, 1 part in 10 fluid parts. Dose.—20 m-1 fi. drachm. 


Action.—Berberine (p. 888) is by no means a powerful 
poison in man, as much as twenty grains having been taken 
with nothing more than a laxative action. In animals it in- 
creases intestinal peristalsis, first stimulates and then paralyses 
the spinal cord and bulb, producing trembling, quickened respi- 
ration, raised blood-pressure, and slower pulse, followed by 
paralysis of the hind legs, slow respiration, low blood-pressure, 
‘quick pulse, dyspnoea, convulsions and death. During its excre- 
tion it irritates the kidneys and produces albuminuria (compare 
‘Colocynth, p. 928). 


Hydrastine has some action as @ local anasthetic. In frogs 
it produces stiffness, hyperesthesia, paralysis, loss of sensation 
(by acting on the cord and sensory nerves), convulsions and 
diastolic arrest of the heart. 

In mammals it stimulates the spinal cord and bulb, and 
afterwards depresses them. 

Hydrastis and its active principles have a powerful ecbolic 
action. 

Usrs.—See p. 889. It is said to be especially useful in 
catarrh of the mucous membranes of the nose, stomach, intes- 
tines, bile ducts, urethra, uterus, and vagina. Bartholow recom- 
mends it as one of the best remedies for gastric catarrh due to 
chronic alcoholism, and in sufficient doses as a substitute for the 
alcoholic stimulant. Five to fifteen minims of either extract or 
tincture before meals are said by him to remove chronic gastric 
catarrh and the headache which often accompanies it. It is also 
very useful in duodenal catarrh, jaundice, and chronic intestinal 
catarrh. In dysmenorrhea, menorrhagia, and hemorrhage from 
uterine fibroids it seems to be very useful. 

The fluid extract is beneficial as a local application to folli- 
cular pharyngitis, chronic nasal or pharyngeal catarrh, gonor- 
rhea, uterine or vaginal leucorrheea, ulceration of the cervix 
uteri, rectal ulceration or hemorrhage, and fissure of the anus. 


Rectal Astringents and Sedatives. 


Proprietary preparations of hamamelis, under the name of 
Pond’s extract and hazeline, have been much used for several 
years in the treatment of piles, and liquid extract of hamamelis 
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is contained in the U. 8S. P. (see p. 1029). This is made from 
the leaves, and the ‘ Additions’ contain not only the leaves and 
liquid extract, but also the bark, a tincture from it, and an. 
ointment. 


Hamamelidis Cortex. HAMAMELIS Bark. Synonym.—Witch Hazel 
Bark. The dried bark of Hamamelis virginica. 

Characters.—In quills or slightly curved pieces from two to six or eight 
inches long and about one-tenth of an inch in thickness, covered with a 
silvery-grey or whitish easily detached scaly outer bark marked with lenticels. 
Internally, cinnamon-brown or brownish-red and finely striated longitu- 
dinally ; transverse fracture coarsely fibrous; tough; taste slightly astrin- 
gent; no strongly marked odour. 


Preparation. 
Tinctura Hamamelidis, 1 part in 10 fluid parts. Dose.—5-60 nm. 


Hamamelidis Folia. Hamameis Leaves. Synonym.—Witch Hazel 
Leaves. The dried leaves of Hamamelis virginica. 
Characters.—See p. 1029. They are said to have a slight tea-like odour. 


Preparation. 
Extractum Hamamelidis Liquidum, 1 part in 1 fluid part. 


Unguentum Hamamelidis. OINTMENT OF HamameEuis. Liquid Extract 
of Hamamelis, 1; Simple Ointment, 9. 


Uses.—See p. 1029. In place of introducing a pledget of 
cotton wool soaked in a preparation of hamamelis, the liquid 
extract, tincture, or one of the proprietary preparations already 
mentioned may be injected with a small glycerine-syringe in 
cases of internal piles. The proprietary preparations appear to 
me to cause less local irritation than those of the ‘ Additions.’ 
In cases of external piles the hamamelis is best applied by means 
of absorbent wool, which is superior to cotton wool, inasmuch as 
it forms a kind of felt, and will remain in place between the 
folds of the nates for several hours, while cotton wool soon falls 
away from its position. The preparations may be diluted with 
water if too irritating, but are, I think, best used undiluted. 
They not only lessen hemorrhage, but relieve dragging pain and 
discomfort when the piles do not bleed. They may be injected 
in larger quantities in cases where there is congestion of the 
upper part of the rectum at its junction with the sigmoid flexure. 

The ointment may be used for either external or internal 
piles, or for rectal congestion. 


Unguentum Conti. OINTMENT oF Hemiock. Juice of Hemlock, 2 fi. 
oz.; Hydrous Wool Fat, } 0z.; Boric Acid, in fine powder, 10 grs. 

Evaporate the juice to two fluid drachms at a temperature not exceeding 
140° F. (60° C.); add the boric acid and the hydrous wool fat, and mix 
thoroughly. 


Usrs.—See p. 982. It lessens the itching in pruritus ani, 


and when introduced into the rectum it eases the pain in cancer 
and other painful conditions of the bowel. 
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Remedies of the Aromatic Series. 


Sodii Benzoas 
Phenazonum (antipyrine). 
Synthetically | Acetanilide (antifebrin). 
prepared. Phenacetin. 
Glusidum (saccharin). 


Next in number to the laxatives come bodies belonging to the 
aromatic series (p. 807). With the exception of benzoate of 
sodium, these are prepared synthetically, and three of them, 
phenazone (antipyrine), acetanilide (antifebrin), and phenacetin, 
are not only the most valuable antipyretics we possess, but they 
have an extraordinary power to relieve pain. They have thus 
to a considerable extent replaced quinine as antipyretics, and 
morphine as analgesics. Their introduction into the ‘ Additions’ 
goes far to justify the prediction which I ventured to make at 
p- 757, that organic compounds artificially prepared will ‘in the 
future probably replace to a great extent, and perhaps entirely, 
the Vegetable Materia Medica.’ 

Sodii Benzoas. BeNnzoatE oF Sopium. NaC.H,O,. Synonyms.—Sode 
Benzoas; Benzoate of Soda. This salt may be obtained by neutralising 
benzoic acid with solution of carbonate of sodium and evaporating to dryness. 

Characters and Tests.—A white obscurely crystalline or amorphous 
powder, inodorous or having a faint benzoic odour, of a sweetish alkaline 
taste, and a faint alkaline reaction. Very soluble in water; soluble in 
twenty-four fluid parts of rectified spirit, and in twelve of boiling rectified 
spirit. An aqueous solution gives a yellowish or flesh-coloured precipitate 
when mixed with solution of persulphate of iron. 

Dose.—10 to 80 grains. 

Uses.—Sodium benzoate is an hepatic stimulant (p. 408), and 
being antiseptic (pp. 78 and 964) and at the same time very 
slightly poisonous may be used in a 5 or 10 per cent. solution asa 
spray for the purpose of destroying the disease germs and relieving 
the symptoms in tonsillitis, sore throat of scarlet fever, diphtheria, 
whooping-cough, and phthisis. It may be also given internally 
in these diseases. In rheumatic fever it lowers the temperature 
and lessens pain in much the same way as salicylate of sodium, and 
may also cause symptoms of intoxication, drowsiness, delirium, 
profuse sweating, and even collapse in large doses (24-4 drachms 
per diem). Its administration in ulcerative endocarditis is 
sometimes, though unfortunately not always, followed by marked 
improvement in the patient’s condition. It has been given in 
uremia with good effect. 


The power of reducing temperature and relieving pain, which 
‘bodies belonging to the aromatic series of carbon compounds 
very generally possess, is well marked in salicylic acid and sali- 
cylate of sodium, which not only reduce temperature but relieve 
headache (p. 629) and the pains of rheumatism. Both properties 
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appear to become considerably greater in compounds, where the: 
benzene nucleus (p. 807) is linked with nitrogen, as in acetanilide,. 
phenacetin, and phenazone. 


Acetanilidum. AOCETANILIDE. C,H,NO. Synonym.—Phenyl-acetamide, 
C,H,;;NH°C,H,O. Commonly known as ‘Antifebrin.’ A crystalline sub- 
stance obtainable by the action of glacial acetic acid on aniline, and subse- 
quent purification. 

Its graphic formula is 


i | 

= H 
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Characters and Tests.— Much the same as those on p. 825, but it is also 
said to be freely soluble in benzol and chloroform. Heated with solution of 
tash and a few drops of chloroform, the unpleasant odour of pheny!- 
isonitrile is developed. 
Dose.—8 to 10 grains. 


Action anp Uses.—See p. 825. In addition to its antipyretic 
power it was found by Lepine to relieve the pains of locomotor 
ataxy, and it is now frequently used to relieve neuralgic pains in 
general. | 


Phenacetinum. PHENACETIN. C,,11,,NO,. A crystalline substance 
produced by the action of glacial acetic acid on para-phenctidin, a body ob- 
tained from phenol. 
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Acet. para-phenetidin or Phenacetin. 


By comparing the graphic formula given above with that of 
acetanilide, it will be seen that thedifference between the 
two bodies consists in phenacetin containing the group C,H,0) 
in place of the atom of H in the para position (p. 809) 
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Characters and Tests.—Colourless, tasteless, inodorous, glistening scaly 
crystals. feline Ponts 275° F. (185° C.). Sparingly soluble in cold water, 
more freely in boiling water, and in about sixteen fluid parts of rectified spirit. 

One grain boiled with twenty minims of hydrochloric acid for about half 
& minute yields a liquid which, diluted with ten times its volume of water, 
cooled and filtered, assumes a deep-red coloration on the addition of solution 
of chromic acid. 

Dose.—6 to 10 grains. 


Action anp Uses.—Like acetanilide and phenazone it lowers 
temperature and lessens pain. Its action appears to be less 
rapid and more prolonged than that of the others, and it has 
less tendency to cause collapse. It appears also to have a slight 
soporific effect, so that it sometimes tends to cause sleep when 
given at night. 


Phenazonum. PHENAZONE. Commonly known as‘ antipyrine,’ which 
is a registered trade-mark in the United Kingdom. Synonym.—-Phenyl- 
dimethyl-pyrazolone, C,H,(CH,),C,HN,O. A crystalline substance obtain- 
able from phenyl-hydrazine. 

Characters.—See p. 824. Colourless and inodorous scaly crystals with a 
bitter taste; freely soluble in water, rectified spirit, and chloroform; less 
soluble in ether. 


The constitution of phenazone has now been shown by the 
discoverer Knorr himself not to be what he supposed and what 
is given at p. 824, but rather what is shown in the graphic 
formula given here. 
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Phenylhydrazine. Phenazone. 


For the sake of comparison the graphic formula of phenyl- 
hydrazine from which it is derived is also given here. 


Dose.—8 to 20 grains. 


AcTION anpD Uses.—It has a certain local anwsthetic action, 
and it is a powerful analgesic, removing headache and relieving 
the pain in locomotor ataxy, dysmenorrhea, angina pectoris, and 
sciatica, tic, or other forms of neuralgia. In phthisis, where the 
daily rise of temperature seems only to distress and weaken the 
patient without destroying the tubercle bacilli (cf. p. 102), ten 
grains of antipyrine, given just as the temperature begins to rise, 
is sometimes very useful. 

INCOMPATIBLES.—Spirit of nitrous ether or other nitrites, and 
cinchona alkaloids. 
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This incompatibility is important, as antipyrine is not unlikely 
to be given along with nitrous ether, quinine, or bark in febrile 
conditions or neuralgia, or with nitrite of amyl in angina pectoris. 

Glusidum. GLUSIDE. Commonly known as‘ Saccharin.’ Synonyms. 
—Glucusimide; Benzoyl-sulphonic-imide, C,H,CO'SO,,NH. A sweet imide 
derivable from the toluene of coal-tar. 

Characters and Tests.—A light, white, minutely crystalline powder, hav- 
ing an intensely sweet taste in dilute solutions. It is but slightly soluble in 
cold water or chloroform, more so in boiling water, rectified spirit, or glycerine. 
It is verv soluble in diluted solution of ammonia; also in solution of bicar- 
bonate of sodium with evolution of carbonic acid gas. The latter solution, 
when warmed and made neutral and evaporated to dryness, yields ‘soluble 
eluside ’ or ‘soluble saccharin,’ which is very soluble in water, one hundred 
parts of gluside vielding nearly one hundred and thirteen of neutral ‘ soluble 
gluside.’ On fusing with caustic soda, dissolving in water, faintly acidulating 
with hydrochloric acid, and adding a few drops of solution of perchloride of 
iron, a reddish-brown or purplish colour is produced. 


Non-OFFICIAL PREPARATIONS.—Elixir Saccharini. 


Saccharin, 24 grs.; Bicarbonate of Sodium, 12 grs.; Rectified Spirit, 
1 dr.; Distilled Water, 7 dr. 20 min. contain 1 gr. of saccharin. 


Tabelle Saccharini. 


Each contains 4 gr. saccharin with bicarbonate of sodium. 


Action and Uses.—To sweeten food instead of sugar in cases 
of diabetes and to render medicines more palatable. The tabelle 
(non-official) are convenient for sweetening tea, coffee, or lemonade 
in diabetes. About 4+ of a grain of saccharin or 20 minims of the 
elixir per ounce is sufhcient to flavour mixtures containing bro- 
mide or iodide of potassium or ammonium, chloride of ammonium, 
salicin, salicylate of sodium, cascara sagrada, nux vomica or 
strychnine. Even this quantity is too large for many patients, 
who complain of the persistent sweetness remaining in the mouth. 

Although there was at one time a great outcry about the 
dangerous properties of saccharin, there 1s no satisfactory evidence 
of its being more injurious than sugar, even when taken in large 
quantities and for long periods. Its excessive use has produced 
dyspepsia, but sugar is hable to the same objection. Like other 
bodies of the aromatic series it has an antiseptic tendency and 
has been used to prevent decomposition of the urine in chronic 
cystitis (p. 446). 

Narcotics and Hypnotics. 


We have three narcotic additions. Two of them, paralde- 
hyde and sulphonal, are new and useful hypnotics, made 
artificially, and frequently employed instead of opium or its 
preparations to produce sleep. 

But we have no drug yet of synthetic origin which has such 
& universal and powerful action as morphine in relieving pain 
and causing sleep, although phenazone and its congeners to a 
certain extent replace it as an analgesic, and paraldehyde and 
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sulphonal as a hypnotic. In consequence of this another prepa- 
ration of morphine, the Liquor Morphine Sulphatis, is contained 
in the ‘ Additions,’ notwithstanding the large number of its pre- 
parations already present in the British Pharmacopceia. 


Liquor Morphine Sulphatis. SoLvUTIon oF SuLpHATE OF MORPHINE. 
Is a 1 per cent. solution. Sulphate of Morphine, 1; Rectified Spirit, 25 ; 
Distilled Water, up to 100. 

Dose.—10 to 60 minims. 


Action anp Usrs.—See p. 848. 


Paraldehydum. PaRALDEHYDE. C,H,,0,. A product of the polymeri- 
sation of aldehyde by various acids or salts. 

Characters and Tests.—A clear colourless liquid having a characteristic 
ethereal odour and a burning and afterwards a cooling taste. Soluble in 10 
of water at 60° F., less soluble in hot water. Mixes in all proportions with 
rectified spirit and ether. 

Dose.—+4 to 14 fluid drachms. 


Action anD Uses.—See p. 779. 


Sulphonal. SuLPHoNAL. C,H,,5,0,. Synonym.—Diethylsulphon- 
dimethyl-methane (CH,),C(SO,C,H,),. 

Characters and Tests.—Colourless, inodorous, nearly tasteless crystals ; 
nentral to test paper; melting at 258° F. (125°5° C.). Soluble in fifteen parts 
of boiling water and in about four hundred and fifty parts of cold water. 
Soluble in about fifty fluid parts of cold rectitied spirit, and very soluble in 
boiling alcohol; soluble in ether. Igmited with free access of air, it burns 
without residue. If a mixture of a few grains with an equal weight of 
cyanide of potassium be heated, the odour of mercaptan is evolved, and when 
to the solution of the product in water excess of hydrochloric acid and a 
few drops of solution of perchloride of iron are added, a reddish colour is 
developed. 

Dose.—15 to 40 grains. 


Action anpD Usrs.—This is a useful hypnotic, producing 
sleep, and in most cases having no disagreeable after effects, 
even when used continuously for a length of time. It occasion- 
ally produces a kind of ataxia, the hands trembling and the gait 
becoming stumbling, but these symptoms quickly pass off. 

As it is very sparingly soluble, it is best to give it a consider- 
able time before sleep is desired. Onc good way is to give ten 
grains about 5-7 p.m., and ten more at 10 orll p.m. It may 
be given in hot milk, beef-tea, soup, or brandy and water. 


Mydriatics, Local Anzsthetics, and Stimulants. 


Cocaine may be said to belong to all three of these classes, 
and we have a new preparation of it, liquor cocainsg hydro- 
chloratis, which may either be used as a local application to the 
eye, throat, or other mucous surfaces, or as a hypodermic injec- 
tion, or it may be given internally. 

Ziquor Cocainee Hydrochloratis. SOLUTION oF HYDROCHLORATE OF 


‘CocaIngE. This is a 10 per cent. solution of hydrochlorate of cocaine in water, 
with enough salicylic acid to prevent decomposition. It contains Hydro- 
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chlorate of Cocaine, 83 grains or 100 parts; Salicylic Acid, $ grain or 13 parts ; 
Distilled Water, up to 6 fl. drachms or 1000 fluid paris. 
Dose.—2 to 10 minims. 


Action anD Usss.—See p. 872. 


Homatropinse Mydrobromas. HyYDROBROMATE OF HOoOMATROPINE. 
C,.H,,NO,,HBr. The hydrobromate of an alkaloid, prepared from tropine. 


Constitution.—Ladenburg has found that atropine can be 
split up into tropine and tropic acid, and is formed again by re- 
combining these bodies. When other acids are used instead of 
tropic acid to combine with tropine, bodies are formed, termed 
tropeines, which resemble atropine in many respects, although 
differing from it in others. Homatropine is one of these bodies, 
and it is formed by the combination of oxytoluylic acid with 
tropine. 

Characters and Tests.—A white crystalline powder or aggregation of 
minute prismatic crystals, soluble in six parts of cold water, and in one 
hundred and thirty-three of ethylic alcohol. The dilute aqueous solution 
powerfully dilates the pupil of the eye. A two per cent. aqueous solution is 
not precipitated by the cautious addition of solution of ammonia previously 


diluted with twice its volume of water. About a tenth of a grain moistened 
with two minims of nitric acid and evaporated to dryness on the water-bath 


ields a residue which is coloured yellow by an alcoholic solution of potash. 
Tt also gives Gerrard's test for the mydriatic alkaloids, p. 986. 


1 2 
Dose.—i; tO 35 


Action and Usres.—lIt dilates the pupil like atropine, but 
is preferable to atropine, as its action passes off much more 
quickly. It may also be used internally like atropine. 





Remedies acting on the Respiratory System. 


We have three remedies in this class. 


Acetum Ipecacnanhss. VINEGAR OF IPECACUANHA. Ipecacuanha, 1; 
Diluted Acetic Acid, 20. Prepared by maceration and percolation. 
Dose.—5 to 40 minims as an expectorant. 


Action anp Usrs.—See p. 950. 


Picrotozinum. PicroToxin. Obtainable from the seeds of Anamirta 
paniculata by exhaustion with alcohol, evaporation, and purification. 

Characters and Tests.—Colourless and inodorous prismatic crystals, 
possessing a bitter taste. It melts at 878° F. (192°2°C.). It is soluble in 
three hundred and thirty parts of cold water, leaving only a trace of residue, 
in thirty-five parts of boiling water, also in three of boiling and thirteen of 
cold rectified spirit. It is soluble in ten parts of solution of potash, and the 
resulting liquid, on boiling, immediately reduces Fehling’s solution. (This 
reduction is due to the glucose formed by the decomposition of the glucoside.) 
Its aqueous solution is not precipitated by solutions of perchloride of mercury,. 
perchloride of platinum, or tannic acid (difference from alkaloids). It dis- 
solves in sulphuric acid with a saffron-yellow colour. 

Dose.—yi,, to 2, grain. 


_ Action anp Uses.—BSee p. 842. Its chief use is to prevent 
night sweats in phthisis. 
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Stramonii Folia. STeRamMoNIoM Leaves. The dried leaves of Datura 
Stramonium. 

Charactere.—Ovate, petiolate, about six inches long, smooth, pointed, un- 
equal at the base, one side decurrent down the petiole, coarsely and sinuately 
angular-toothed, minutely wrinkled, dark green. The upper surface usually 
brownish-green and of a darker shade than the under surface; odour faintly 
narcotic; taste unpleasant, saline and bitter. 


Action anp Usrs.—The fumes of the leaves, when burned as 
cigarettes or in powder mixed with potassic nitrate, are useful 
in lessening the spasm of spasmodic asthma. 


Cardiac and Vascular Remedies. 


We have one new cardiac tonic, strophanthus, one new 
vascular remedy, nitrite of sodium, which, like all the nitrites 
(vide pp. 881 and 788), dilates the arterioles, and liquor trini- 
trin1, which is a solution of nitroglycerine. 


Ziquor Trinitrini. SoLuTion oF TrinitRin. Synonyms.—Liquor 
Nitroglycerini; Solution of Nitroglycerine; Liquor Glonoini; Solution of 
Glonoin. Is a 1 per cent. solution, containing Pure Nitroglycerine, 1 part 
by weight; Rectified Spirit, up to 100 fluid parts. 

Dose.—4 to 2 minims. 


Action anp Uses.—See p. 788. 


Sodii Witris. Nitrite or Soprum. NaNO,. Synonyms.—Sodm Ni- 
tris; Nitrate of Soda. 

Characters.—A white or yellowish-white deliquescent crystalline salt, 
very soluble in water. The solution is neutral or slightly alkaline, and when 
mixed with diluted sulphuric acid yields a gas which forme ruddy fumes in 
contact with the air. 

Dose.—2 to 5 grains. 


Action anp Usses.—The same as those of nitroglycerine. 


Strophanthus. STROPHANTHUS. The mature ripe seeds of Strophanthus 
hispidus, freed from the awns. 

Characters.—Oval acuminate, about three-fifths of an inch long and one- 
sixth of an inch broad, base blunt, apex tapering, flattened ; greenish-fawn 
in colour; covered with appressed silky hairs; one side with a longitudinal 
ridge running from the centre to the pointed apex. 


Preparation. 


Tinctura Strophanthi, 1 part in 20 fluid parts. Dose.—2 to 10 minims. 
(The fat is first extracted by ether, and then vhe seeds are extracted with 
gpirit.) 


Action anD Usrs.—See p. 1100. 


Hzematinics. 


Pilula Ferri. IRoN Prut. Commonly known as ‘Slaud’s Pill.' Sulphate 
of Iron, 120; Carbonate of Potassium, 72; Refined Sugar, in powder, 24; 
se npr in powder, 8; Glycerine, 4}; Distilled Water, a sufficiency. 
ach 6-grain pill contains about 1 grain of carbonate of iron. 
Dose.—1 to 4 pills. 
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Action ann Usrs.—This is one of the best hematinics we 
have (see p. 742). It is supposed that the presence of the 
potash which, as well as iron, is an ingredient of the red blood 
corpuscles, gives this pill an advantage over the Pil. Fer. Carb. 


Byrupus Ferri Subchloridi. Syrup or SvuBCHLORIDE oF Iron. 
Synonym.—Syrup of Ferrous Chloride. Iron Wire, 800 grs. dissolved in 
water 8 dr.; Hydrochloric Acid, 2 fl. oz. Then add Citric Acid, 10 grs., 
filter, and pour through filter Distilled Water 2 drs. into Syrup q.s. to make 
1 pint. 

Dose.—4 to 1 fluid drachm. 


Action anD Uses.—See p. 740. 


Remedies for the Skin and Mucous Membranes. 
Emollients. 


~ 


Adeps Lanee. Woot Fat (Anhydrous Lanoline). The purified cho- 
lesterin-fat of sheep’s wool. 

Characters and Tests.—A yellowish tenacious unctuous substance ; 
almost inodorous; with a melting-point varying from 100° F. (87:8° C.) to 
112° F. (44°4° C.); readily soluble in ether and m chloroform, sparingly 
soluble in rectified spirit. The solution in chloroform poured gently over the 
surface of sulphuric acid acquires a purple-red colour. 


Adeps Lanw Hydrosus. Hyprovs Woon Fat. Commonly known as 
‘Lanoline,’ which is a registered trade-mark in the United Kingdom. Melt 
Wool Fat 70 in a warm mortar, and stir in Water 30, gradually and 
thoroughly. 

Characters and Tests.—-Yellowish-white; free from rancid odour. When 
heated it separates into an upper oily and lower aqueous layer. 


Preparation in which Hydrous Wool Fat is used, 
Unguentum Conii. 


Action anp Uses.—See p. 1078. 


Analgesic. 


Bmplastrum Menthol Mentuon Puaster. Melt Yellow Wax 1 and 
Resin 7 together, and, as it cools, stir in Menthol 2. 


Action anp Usre.—See p. 1004. ‘To relieve pain in lumbago, 
intercostal neuralgia, sciatica, &c. 


Astringent. 


{Bucalypti Gummi. Evcatyrrus Gum. A ruby-coloured exudation, or 
so-called red gum, from the bark of Eucalyptus rostrata and some other 
species. Imported from Australia. 

_ Characters and Tests.—From eighty to ninety per cent. of it is soluble 
in cold water, forming a neutral solution. It is alisiogs entirely soluble in 
rectified spirit. 

Dose.—2 to 10 grains. 


Action anp Uses.—It is a powerful astringent (see p. 849). 
It 18 useful in relaxed sore throat, nasal catarrh, nasal hemor- 
rhage, leucorrhcea, and diarrhea. 
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Administration.—The powdered gum } grain, mixed with 
+ grain starch, may be applied by an insufflator to the nose or 
throat to stop hemorrhage or relieve congestion. A solution of 
8 or 4 grains to the ounce of water may be used as a gargle, or 
as an injection in leucorrhea and diarrhea, and one of 10 grains 
to the ounce may be injected into the nose or applied to wounds 
to stop hemorrhage. It is made up also in lozenges, which are 
useful in relaxed throats. In cases of diarrhea it may be given 
in solution (see Rhatany, p. 869), or in the form of pill with 
mucilage and glycerine. 


Stimulant. 


Oleum Cadinum. Om oF CapF. Synonyms.—‘ Huile de Cade’; 
Juniper Tar Oil. An empyreumatic oily liquid obtained by the destructive 
distillation of the woody portions of Juniperus Oxycedrus and some other 

ecies. 

Gh araslend: —A dark reddish-brown or nearly black more or less viscid 
oily liquid with a not unpleasant empyreumatic odour and an aromatic bitter 
and acrid taste. Specific gravity about 0°990. It is soluble in ether and 
chloroform; partially soluble in cold, almost wholly in hot rectified spirit. 
In water it is very slightly soluble. The filtered aqueous solution is almost 
colourless and possesses an acid reaction. 


Action anp Uses.—See p. 1063, use of Distilled Juniper 
Tar. 


ADDITION TO APPENDIX IL. 


Solution of Potassio-Cupric Tartrate.' 


No. 1. 
Take of 
Sulphate of Copper ; . ¢ ° ‘ . 846°4 grains 
Distilled Water . ‘ ; . & sufficiency 


Dissolve the sulphate of copper in a cr of the water, and dilute the 
solution with more of the water to the volume of 5000 grain-measures. 


No. 2. 
Take of 
Caustic Soda. i « : , ‘ ‘ . 12 ounce 
Tartarated Soda . ‘ , ; ; : . 4 ounces 
Distilled Water . , ; . & sufficiency 


Dissolve the caustic soda and iavtaeated moda in a portion of the water, 
and dilute the solution with more of the water to 5000 grain-measures. 
+ When required for use, mix equal volumes of the solutions No. 1 and 
0. 2. 


Uses.—When boiled with glucose a yellow precipitate is 
thrown down. It is therefore used as a test for this substance. 


' Solution of Potassio-Cupric Tartrate is commonly known ag | 
Solution.’ 
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A. Acetone, action of, on bacteria, 93, 
ABDOMEN, mustard stupes or poultices 95 
applied to the lower part of the, act as Acetum, 503, 578 


indirect emmenagogues, 453 Cantharidis, 503, 577, 1091 
Abernethy, Mr., reference to, 689 Lobeliz, 603, 961 
Abney and Festing, reference to, 28 Opii, 503, 846 
Abortion, emetics to be avoided where a Sanguinarie, 503, 863 
tendency to, exists, 376; the twigs of Scille, 603, 577, 1041 
thuja may produce, 1063 Acid Bath, the, 469 
Abscesses, especially of the liver, caustics | Dilute nitro-hydrochloric, as a hepa- 
employed to open, 346 tic stimulant, 403 
Absinthe, as a spina) stimulant, 181; Ergotinic, 1070 
action of, on the brain of dogs, 188 Hiematin, 72 
Absorption and excretion of drugs, dia- Radicals in metallic salts, general 
grams illustrative of, 39 and 40; effects tests for, 593; list of tests for the 
of rapid or delayed, 39 different acids, 594, 595 
Abstracts, 503 Solution of nitrate of mercury, 695 
Abstractum Aconiti, 503, 832 Sphacelinic, 1070 
Belladonnme, 503 Tartrate of potassium, 610 
Conii, 603, 931 Acidity, corrected by antacids, 369 
Digitalis, 508, 994 Acids, action of, on the secretion of the 
Hyoscyami, 503, 990 respiratory mucous membrane, 253 ; as 
Ignatie, 503, 971 stimulating expectorants, 255; action 
Jalapw, 503, 982 of dilute, on the frog’s heart, 307; on 
Nucis Vomicsx, 508, 971 the capillaries, 280, 318, 337; as 
Podophylli, 503, 838 caustics, 344; as astringents, 349; 
Senegm, 503, 868 as styptics, 350; as sialagogues, 357; 
Valerian, 503, 952 as artificial digestive substances, 364; 
Acetate of aluminium, action of, on en- action of, as irritant poisons, 395; 
zymes, 78; on bacteria, 91 strong, may produce death weeks after 
Ammonium, as a vascular stimulant, they have been swallowed, 398; as anti- 
330 hidrotics, 441; as poisons, with their 
Copper, 674 antidotes, 487; general characters and 
Ethyl, 783 properties of, 565; general action of, 
Lead, 708 on the tissues, 567; on the skin, 568; 
Morphine, 847 in the mouth, 568; in the stomach, 
Potassium, 609 569; on the bile and liver, 570 ; morbid 
Sodium, 624 anatomy of poisoning by, 570 
Zinc, 672 | Acids, mineral, action of, on albumen, 58; 
Acetates, test for, 594 ! on protoplasm, 60; on infusoria, 65; 
i 


Acetic acid, action of, on bacteria, 94; as sialagogues, 356 
of the vapour of, on the general circu- Acids, physiological action of— 


lation, 194; action of, on the respira- Arsenic, 27 

tory mucous membrane, 258; as a Bromic, 27 
vesicant, 844; as a caustic, 344; as a Hydriodic, 27 
poison with its antidotes, 487 ; proper- Hydrochloric, 27 
ties and uses of, &c., 576 ; preparations Todic, 27 


containing, 577; glacial ditto, 577 Phosphoric, 27 
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Acids, physiological action of — 
Selenic, 27 
Sulphuric, 27 
Acids, preparation, properties, action, and 
uses of — 
Acetic, 566, 576 
Glacial, 566, 577 
Arsenious, 567 
Benzoic, 567 
Boracic or boric, 566, 581 
Carbolic, 567 
Carbonic, 566, 583 
Chromic, 582 
Citric, 566, 580 
Dilute hydrobromic, 567 
Hydrocyanic, 566, 586 
Phosphoric, 567, 579 
Gallic, 567, 1033 
Hydrochloric, or muriatic, 566, 572 
Lactic, 589 
Nitric, 566, 574 
Nitro-hydrochloric, 575 
Dilute, 575 
Oleic, 567, 590 
Oxalic, 567, 581 
Phosphoric, 516, 579 
Salicylic, 567, 819 
Sulphuric, 567, 570 
Aromatic, 571 
Dilute, 571 
Sulphurous, 567, 571 
Tannic, 567, 1031 
Tartaric, 566, 580 
Vinegar, 578 
Acidum Aceticum, 576 
Dilutum, 577 
Glaciale, 577 
Arseniosum, 719 
Benzoicam, 964 
Carbolicum, 813 
Crudum, 812 
Liquefactum, 813 
Chrysophanicum, 895, 909 
Gallicum, 1031 
Hydriodicum (syrupus), 574 
Hydrobromicum Dilutum, 573 
Hydrochloricum, 572 
Dilutum, 573 
Hydrocyanicum Dilutum, 586 
Meconicum, 846 
Nitricum Dilutum, 575 
Nitro-hydrochloricum, 575 
Dilutum, 573, 575 
Phosphoricum, 579 
Pyrogallicum, 819 
Salicylicum, 819 
Sulphuricum aromaticum, 571, 1017 
Dilatum, 571 
Tannicum, 1031 
Tartaricum, 680, 610 
Aconite leaves, 831; root, 831 
Aconitine or Aconitia, action of, on oxida- 
tion, 70; effects of, on muscle, 158 ; as 
a sedative, 157; as an anodyne, 201,203; 
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action of, on the respiratory centre, 
233, 241; on the vagus-roots, 296; on 
the vagus-centre, 817; on the heart, 
339; Ringer’s mode of using, 839; as 
@ poison, with its antidote, 488; an- 
tagonism of, to other drugs, 495 ; pre- 
paration, characters, and tests of, 832 ; 
general action of, in frogs, 832; in 
man, 833; on the heart, 833; action 
of, on individual organs, 833; on the 
muscles, motor and sensory nerves, 
833, 834; on the spinal cord, brain, 
and vaso-motor centre, 833, 834; on 
the heart and respiration, 834; on the 
temperature, the stomach, and the se- 
cretion of the salivary gland, 834; on 
the pupil of the eye and the tissues, 
834, 835; therapeutic use of, locally, 
835; for the stomach, in febrile con- 
ditions, in cardiac disease, and on the 
nervous system, 835; mode of applica- 
tion, 835 

Aconitum, properties, composition, and 
preparation of, 831 

Actual cautery, as a styptic, 350 

Adami, reference to, 424 

Adeps benzoatus, 964, 1084 

Benzoinatus, 964, 1084 

Adonidin, as a cardiac tonic, 331 

Adonis vernalis, as a cardiac tonic, 331; 
as a refrigerant diuretic, 432, compo- 
sition, action, and use of, 837 

Aeby, reference to, 131 

ther purus, 780 

Agaricus albus, as an antihidrotic, 441, 
action and uses, 1068 

Ague, utility of quinine in, 1; producect 
by the bacillus malaria, 99; impor- 
tance of emetics and purgatives in 
aiding the action of antiperiodics in 
the cure of, 108; value of emetics in, 
before the administration of quinine, 
375 ; sometimes cured by emetics alone, 
without quinine, 375; action of opium 
in, 862; brought on by strychnine, 974 

Air-baths, 471 

Air-passages, value of emetics in remov- 
ing obstructions from the, 375 

Albertoni, reference to, 187 

Albumen, nature of, and action of drugs 
on, 57; effects of acids and organic 
alkaloids on, 58; action of quinine on, 
944; test solution of, 1085; uwibumen 
of eggs, 1085 

Albuminous solutions, action of alcohul 
on, 767 

Albuminuria, action of droga on, 434; 
how far caused in apparently hoalthy 
persons by mercurials, 665 

Alchemilla, action of, on the bladder, 
445 

Alcohol, effects of, on the blood, 72; 
change undergone by, when boiled 
with sulphuric acid, 78 ; actioa of, on. 
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enzymes 79; on bacteria, 91, 93, 95; 
appears to arrest the action of zymotic 
, 1038; and preserves animal 
matter, 103; action of, on medusz, 
111; on annulosa, 115; on muscles, 
128; general nervous system, 146; as 
a spinal depressant, 165; on the brain 
of the lower animals, 187; on psychi- 
cal processes, 192; a typical stimulant 
on the action of the brain, 195; differ- 
ent action of, in different doses, on the 
brain, 195; has both stimulant and 
narcotic action on the brain, 200; 
as an antispasmodic, 213; action of, 
on frogs, 215; on the respiratory cen- 
tre, 241; on the vaso-motor centre, 
287; on the motor ganglia, 316; asa 
cardiac stimulant, 328; as a vascular 
stimulant, 330; as a rubefacient, 344; 
as an astringent, 349; as a local seda- 
tive, 376; as an antipyretic, 421; asa 
stimulant diuretic, 433; as an aphro- 
disiac, 450; as a poison with its anti- 
dote, 488; antagonism of, to strych- 
nine, 495 
Alcohol, 775 
Absolute, 775 
Amylic, 777 
Diluted, 776 
Ethylicum, 766, 775 
Proof spirit, 776 
Rectified spirit, 776 
Red wine, 777 
Sherry, 776 
Spirit of French wine, 776 
White wine, 777 ; stronger, 777 
Alcohol, ethyl, general source and prepara- 
tion of, 766; impurities and tests of, 766, 
767; general action of, 767; on albumin- 
ous solutions, 767 ; on the skin, mouth, 
stomach, intestine, and blood, 767 ; 
and tissues, 767; dispute as to whether 
it can be regarded as a food, 767 ; its 
action on the circulation and tempera- 
ture, 768 ; on the nervous system, 769; 
and cranial circulation, 769; on the 
nervous tissues, on the judgment and 
emotions, 769, 770; on the motor cen- 
tres, the speech, and the cerebellum, 
770; on the spinal cord, the respiratory 
centre, the vaso-motor centre, and the 
heart, 770; the importance of a proper 
diagnosis of drunkenness from effects 
of opium and apoplexy, 770; effect of 
impurities on the action of, 770; effects 
of chronic poisoning by, 770; on the 
bowels, skin, liver, kidneys, and ner- 
yous system, 771; nature and effects 
of delirium tremens, 771; and treat- 
ment of, 772; causes of chronic alco- 
holism, 772; uses of, 773; its weakness 
as a stimalant compared with beef- 
tea, 774; action of, asa stimulant, 774 ; 
and on the urine, 775 
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Alcohol, methyl, preparation, characters, 
and uses of, 766 

Alcoholism, causes of chronic, 772 

Alcohols, list of the principal, with their 
respective toxic powers, 764, 765; 
action of, on the general system, 764 
et 8eq. 

Aldehydes, properties, action, uses of— 
acetic aldehyde, 778 : and paraldehyde, 
778 

Alder, black, 894 

Ale, intoxicating effects of a single glass 
of, when sucked through a straw 
194 

Alge, 1073 

Alimentary canal, action of quinine on 
the, 945; of sulphate of strychnine on 
the, 973; of tobacco, 992; of extract 
of ergot, 1071 

Alkalies, action of, on protoplasm, 60; 
on infusoria, 65; on muscle, 135 et seq.; 
on the secretions of mucus from the 
trachea, 252; on the amount and nature 
of moist vdéles in the lungs, 252; asa 
depressant expectorant, 255; dilute, on 
the frog’s heart, 306 ; on the capillaries, 
318; as caustics, 344; as sialagogues, 
307; arrest secretion of saliva, 361; 
dilute, increase the action of the gas- 
tric juice, 363; strong, may produce 
death weeks afterit has been swallowed, 
398; as poisons with their antidotes, 
487 

Alkalis, metals of the, 596; (1) alkaline 
salts, general characters and reactions 
of the, 697 ; their physiological action, 
597; and general action, 597; on the 
skin, as caustics, rubefacients, and 
vesicants, 597, 598; in the mouth, 598; 
in the stomach, 598; on the gastric 
juice, 698; as antidotes in poisoning 
by acids, metals, and alkaloids, 599 ; 
their action on the blood, 599; as 
alteratives, diuretics, and antacids, 
599; (2) general action of the group 
of chlorides, 699; on the stomach and 
other parts of the body, 600, 601; (3) 
general action of the sub-group of 
sulphates, 602; comparative action of 
the alkaline metals, 602 

Alkaline bath, 470 

Bromides, as antispasmodics, 214 

Hematin, 72 

Sulphur ointment, constituents of, 
544 

Alkaloids, action of, on the general sys- 
tem, 32; on albumen, 58; on proto- 
plasm, 61; on bacteria, 89; formed by 
putrefaction, 99; Albertoni’s investi- 
gations as to the action of the coto, 
386; antidotes to, 488; objection to 
the extremely small doses of, required 
to produce marked physiological action, 
492; antagonistic action of certain, to 
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morphine, 494, 495; nature of, 503; 
properties and reactions, 504; of 
opium, 858 
Alkaloids, cinchona, and their salts, 944 
of opium, action of the, 858 
Allspice and oil, as carminatives, 379 
O11 of, 923 
Ally! alcohol, action of, on bacteria, 95 ; 
extraordinary effect of, 102; rede also 
1040 
Almond, bitter, 915 
Oil of, 916 
Oil, as a demulcent, 347; nature 
of, 916 
Oil of, expressed, 916 
Aloes, as a purgative, 389; as a chola- 
gogue, 390; as a hepatic stimulant, 
403; characters, preparations con- 
taining, and composition of, 1041- 
1044 
Barbadoes, 1043; action of, in the 
mouth, the intestines, and the 
rectum, 1044; on the bile and the 
uterus, 1044; as an aphrodisiac 
and a purgative, 1044 
Purified (Purificata), 1043 
Socotrine, 1041 
Aloin, 505; nature and action of, 1043, 
1044 
Alteratives, nature of, 413; list of the 
principal, 413; action of, 413-415; 
uses of, 415; alkalies as, 699; lappa 
as, 960; solanine as, 984; rumex as, 
1011; phytolacca root as, 1009; stil- 
lingia as, 1023; sarsaparilla as, 1052 
Althea (marsh-mallow), characters, com- 
position, and uses of, 875; a useful 
demulcent, 347, 876 
Alum, action of, on bacteria, 94; on the 
mucous membranes, 288 ; as a caustic, 
344; as an astringent, 349; as a styp- 
tic, 350; as a local emetic, 373; asa 
local sedative, 376; as a vermicide, 
408 ; action of, on the skin, 655; as 
an astringent, 655 ; as a styptic, 655; a 
caustic, and an emetic, 655; properties, 
action, and uses of, 654-656; of dried 
ditto, 655 
Aluminium, symbol and atomic weight 
of, 9; physiological action of, 27; 
action of, on the mouth and stomach, 
568, 569; general sonrces, reactions, 
&c., of the salts of, 654; hydrate of, 
656 ; sulphate of. 656 
Amanita muscaria, as an antihidrotic, 
441 
Amber, oil of, action and uses of, 1060 
American cannabis, 1026 
Wormseed. See Chenopodium 
Ammonia, nature of, and changes it 
undergoes, 15; physiological action of, 
27; action of, on bacteria, 93; on the 
muscles, 126 et sey.; asa spinal stimu- 
lant, 181; stimulating effects of the 
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vapour of strong, and of carbonate of, 
on the general circulation, 194; action 
of, on the ear, 229; on the respiratory 
centre, 240; and movements, 244; of 
strong liquor of, on the secretion of 
the mucous membranes, 253; as a 
stimulating expectorant, 255; carbo- 
nate of, as an emetic in chronic bron- 
chitis, 255; action of, on the vagus- 
centre, 317 ; on the accelerating centre, 
318; action of salts of, on the vaso- 
motor centre, 319; as a cardiac stimu- 
lant, 328; asa rubefacient, 344; aro- 
matic spirit of, as a direct antacid, 
370; action of, on the uterus, 454; 
vapour of, as a poison, with its antidote, 
486 
sat acta. character, action, and uses 
OI _— 
Aromatic spirit of, 641 
Spirit of, 639 
Water of, 640; stronger, 638 
Ammonium, Acetate of, 641 
Benzoate of, 643 
Bromide of, 556 
Carbonate of, 640 
Chloride of, 637 
Citrate of, 712 
Iodide of, 664 
Solution of acetate of, 641 
Solution of citrate of, 642 
Sulphate of, 642 
Sulphide of, 643 
Valerianate of, 643 
Ammoniac, 933 
Ammoniacum, as an antispasmodic, 214; 
characters and uses of, 9:'4 
Ammonias, compound, action on general 
nervous system, 144; action on muscle, 
636 
Ammoniated mercury, 694 
Ammonii benzoas, 563, 964 
Iodidum, 557 
Phosphas, 642 
Ammonio-ferric sulphate, or ammonio- 
ferric alum, 749 
Ammonium, sulphate of iron and, 749 
Benzoate,as a hepatic stimulant, 403 
Bromide, action of, on the spinal 
cord, 178 
Carbonate, as a cardiac stimulant, 
328; asa direct antacid, 870; as a 
local emetic, 873 
Chloride, action of, on bacteria, 98 ; 
on muscle, 127 et sey.; on the ear, 
229 ; as a stimulating expectorant, 
255 ; antagonism of, to chloral, 495; 
character, action, and uses of, 637 ; 
on the liver, 638 
Nitrate of, 642 
Phosphate of, 642 
Salts, characteristics of, 683 ; sources, 
reactions, and preparations of, 634; 
impurities, tests of, 634 ; action of, 
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636 ; figure showing the paralysing 
action of ammonium sulphate on 
muscle, 636 
Sulphide, action of, on bacteria, 94 
Ameebes, nature of, action of drugs on, 
and method of experimenting on, 59 et 
8eq.; an amceba, figured at two different 
periods during movement, 74 ; struggle 
for life between the, and bacilli, 84; the 
protoplasm of, contracts in any direc- 
tion, 117; angsthetics act as poisons 
to, 206 
Amphioxus, mechanism of respiration in 
the, 232; diagram of an, 233 
Amygdala, 915 
Amylamine, action on muscle, 636 
Amy) nitris, 784 
Amy], nitrite of, use of, in diminish- 
ing tension and removing pain in an- 
gina pectoris, 4; difference of action 
of, in different animals, 54; action 
of, on blood, 71; action of, on me- 
dusw#, 111; on psychical processes, 
191; on the dog and rabbit, 288; as a 
poison, with its antidote, 490; antago- 
nism of, to strychnine, 492; prepara- 
tion, characters, and tests of, 784, 785 ; 
physiological action of, 785; on the 
blood, blood-pressure, respiration, and 
pulse, 785; on the muscles and motor 
nerves, 786; on the nervous system and 
urine, 786; uses of, 786; as a remedy 
in spasmodic conditions, 786; in angina 
pectoris, headache, &c., 786; pulse- 
tracings illustrative of the action of, 
in angina pectoris, 787; in epilepsy and 
ague, considerations regarding the ad- 
ministration of, 788 
Amylum iodatum, 1053 
Ampyridacez, 893 
Anacardiz, 897 
Anemia, causes functional inactivity of 
the cerebro-spinal system, 197; loss of 
albumen through the kidneys, and de- 
ficiency of fatty food cause of, 412; a 
deficiency of iron in the blood in, 
412 
Anesthesia, various modes of inducing, 
204, 205 ; may be caused by the direct 
action of drugs on the nerve-cells, 205 ; 
dangers arising from the efforts to 
induce, 207; action of, and mode of 
using in animals, 210; history of the 
discovery of, 211 
Anesthetics, nature and uses of, 157, 203, 
action of, on the motor centres of the 
brain, 187; difference between ano- 
dynes and, 203 ; divided into local and 
general, 204; chief local and general, 
204-205 ; usual action of general anss- 
thetics, 205 ; the action of, divided into 
four stages—the stimulant, 206; the 
narcotic, 206 ; the anesthetic, 207; and 
the paralytic stage, 207 ; uses of, 207 ; 
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dangers of, 207,208; mode of adminis- 
tering, 209; action of on, and mode of 
using in, animals, 210; history of the 
discovery of the uses of, 211; action of, 
on the eye, 219; may obstruct respira- 
tion, 238; fallacies from, in ascertain- 
ing the action of drugs on the circu- 
lation, 269; action of, on the motor 
ganglia, 316; as poisons, with their 
antidotes, 488; iodide of ethyl as an 
anesthetic, 790; iodoform as, 805; 
erythroxylon and hydrochlorate of 
cocaine as, 878 

Analgesics. See Anodynes 

Anaphrodisiacs, nature and action of, 447— 
452; diagrams illustrating the action 
of, 448, 449; general considerations 
regarding, 451-452; camphor as an, 
1019 

Anemonin, 836 

Aneurism, emetics to be avoided in per- 
sons suffering from, 375 

Angina pectoris, 4; nitrite of amy) di- 
minishes tension and removes pain in, 4 

Aniline red, 822 

Sulphate, action of, on the cardiac 
muscle, 316 

Animal charcoal, 542 ; purified, 542 

Animal kingdom, 1077-1096; class mam- 
mahia, order rodentia, 1077; order ru- 
minantia, 1077; order pachydermata, 
1084; order cetacea, 1085; class aves, 
order gallinz, 1085 ; class pisces, order 
sturiones, 1086 ; order teleost ex, family 
gadide, 1087; class insecta, order 
hymenoptera, 1089; order hemiptera, 
1090; order coleoptera, 1091; class 
annelida, 1095 

Animals, utility of, for experiments in 
medicine, 51-56 

Anise, character of, 936 ; oil of, 840, 935; 
as a Carminative, 379, 935 

Anise fruit, character of, and prepara- 
tions, 935 

Annelida, 1095 

Annulosa, action of drugs on, 114 

Anodynes, two classes of, local and 
general, 201; nature, action, and uses 
of, 201-202 ; adjuncts to, 203 

Antacids, nature and action of, 369; 
divided into direet and indirect, or 
remote, 369; action of alkalies as, 
598; slaked lime as an antacid, 649 

Antagonistic action of drugs, 492-496 

Anthelmintics, nature of, 408; divided 
into two kinds, 408; list of the chief, 
408; adjuncts to, 408; uses of, 409; 
benzin as an, 762; azedarach as, 894; 
kousso as a, 921; pomegranate root 
bark as, 926; pumpkin seed as, 980; 
wormwod as, 953 ; tansy as, 954 ; san- 
tonin as, 955 ; spigelia as an, 978; oleam 
chenopodii as, 1009; kamala as, 1025; 
oi] of turpentine as, 1039; thuja as, 
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1068 ; areca nut as, 1052; male fern 
as, 1066 

Anthrax, produced by the bacillus an- 
thracis, 99 

Anthrax bacilli. Sve Bacilli 

Antiarine, action of, on mollusca, 114; 
on the frog’s heart, 307; on the cardiac 
muscle, 316 ; as a cardiac tonic, 331 

Antidotes, alkalies serviceable as, in 
poisoning by acids, metals, and alka- 
loids, 599 . 

Antidotes, nature and action of, 486; 
list of the more common poisons with 
their antidotes, 486-491; to poisonous 
gases, 486; to acids and alkalies, 487 ; 
to alkaloids, &c., 488 

Antidysenteric, ipecacuanha as an, 950 

Antifebrin, action and uses, 825 

Antihidrotics, or anhidrotics, nature, 
action, and uses of, 441-443; on the 
sweat-glands, 441; on the secreting 
cells and nerves, 441; 0n the sweat- 
centres and on the circulation, 441; 
diagram illustrating the action of, 
442 

Antimonial preparations are depressant 
expectorants, 265 

Antimonii et potassii tartras, 726, 730 

Oxidum, 726, 729 
Sulphidum, 726, 727 
Purificatam, 726, 727 
Antimonium nigram, 726 
Sulphuratam, 726, 727 
Tartaratum, 610, 726 

Antimony, symbol and atomic weight of, 
9; its relations to other members 
of a group, 16; action of, on muscle, 
127 et seqg.; of large doses of, on the 
lungs, 238 ; on the motor ganglia, 316 ; 
on the vaso-motor nerves, 318; tar- 
tarated, as a pustulant, 344; as a 
caustic, 344; destroys the glycogenic 
fanction of the liver, 402; has a 
special action on tissue-change, 415; 
in poisoning by, action of, on the 
urine, 415 ; employed in diseases of the 
respiratory organs, 416; as a poison 
with its antidote, 488 ; general sources 
and reactions of, 721; action of, on the 
skin and stomach, 722; effects of poi- 

" soning from, 722» and mode of treat- 
ment, 722; account of the dispute that 
has arisen regarding the mode in 
which tartar emetic causes vomiting, 
723; action of, on the heart of a frog, 
724 ; on the circulation, blood-pressare, 
and temperature, 724; on the respira- 
tion, spinal cord, motor and sensory 
nerves and muscles, 724; produces 
fatty degeneration of various organs, 
724 ; rapidity of its action on the skin 
of frogs, 724; d of vertical 
section of the sin ermis of a frog 
poisoned by, 725 ; how eliminated, 725 ; 
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uses of, 725; as an emetic, 725; how 

tolerance of the drug is produced, 44, 

725; as a nauseant, 726; as an ex- 

pectorant, 726; as sedative, 726; as a 

diaphoretic, 726; preparations contain- 
, 126 

Antimony, properties, action, and uses 
oi— 

Oxide of, 729 

Puritied sulphide of, 727 
Solution of chloride of, 729 
Sulphurated, 727 

Tartarated, 730 

Tartrate of, and potassium, 730 

Antineuralgic, peppermint camphor as 
an, 1005 

Antiperiodics, list of the chief, 107 ; their 
action, uses, and adjuncts, 107; eme- 
tics and purgatives aid the action of, 
108 ; they rarely succeed without them 
if the functions of the liver are dis- 
turbed, 108 ; lemon-juice as a powerful, 
891; quinine as, 947; sulphate of 
beberine as, 1021 : 

Antipyretics, or febrifuges, divided into 
two great classes, 418; their nature, 
416; action, 419; and uses, 420; 
aromatic series as antipyretics, 811; 
resorcin as, 818; chinoline as, 825; 
kairin as, 824; antipyrin as, 824; 
thallin as, 825; antifebrin as, 825; 
quinine as, 948; oil of gaultheria as, 
963 ; salicin as, 1035 

Antipyrin, characters, 824; action of, 
in reducing temperature, causing pro- 
fuse perspiration, and slightly increas- 
ing the blood-pressure, 824; uses of, 
in febrile diseases generally, 825 

Antiscorbutic, lemon-juice as an, 891 

Antiseptic, what is required in an, 89 

Antiseptica, nature and action of, 103; 
list of, 91; uses of, 104,106; externally, 
104; internally, 105; calomel as an 
antiseptic, 106 ; corrosive sublimate ax, 
693 ; chloral hydrate as, 791; iodoform 
as, 805; iodo) as, 109%; the aromatic 
series of the carbon compoundsas, 81} ; 
naphthalin as, 446, 822; chinoline as, 
823; cubebs as, 446; terpenes as, 446; 
cheken as, 923; oil of myrtle as, 924 ; 
oil of encalyptus as, 925; quinine as, 
945; arbutin as, 962; benzoic acid as, 
964; peppermint-camphor as, 1005; 
thymol as, 1006; garlic as, 1040 

Antisialics, nature and action of, 360, 861 

Antispasmodics, nature, action, and uses 
of, 212, 214; action of, and list of, 
generally, 214; adjuvants to, 214; 
acetic ether as an antispasmodic, 784 ; 
jodide of ethyl as, 790; caulophyllum 
as, 843; ofl of rue as, 881; oil of caje- 
put as, 924; asafotida as, 933 ; valerian. 
as, 952; stramonium leaves as, 992; 
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Antizymotics, nature and action of, 103 
Aortic regurgitation. See Regurgitation, 
aortic 
Aortic stenosis. See Stenosis, aortic 
Aphrodisiacs, nature and action of, 447, 
450; diagrams illustrating the action 
of, 448, 449 
Apnoea, nature and cause of, 237, 240 
Apocynacex, 968 
Apocynum, characters and action of, 968 ; 
as a laxative, a cardiac tonic, and a 
diuretic, 969 
Apomorphina, 504 
Apomorphine, action of, on muscle, 127 ; 
on the cerebellum, 215; may lead to 
obstruction of the bronchi, 238; action 
of, on the respiratory centre, 240; on 
the mucous membranes, 253; caution 
required in the administration of, in 
catarrhal conditions, 254 ; as a depres- 
sant expectorant, 265 ; effect of, on the 
frog’s heart, 307 ; on the cardiac muscle, 
316; as a general emetic, 373° 
Apomorphine, hydrochlorate of, charac- 
ters of, 848 ; action of, as an emetic, on 
the motor centres in the brain and the 
respiratory and vomiting centres in the 
medulla, 849; on muscular fibre, the 
pulse, 849; and the secretion of bron- 
chial mucus, 849; opium versus, 859 
Apoplexy, diagnosis between opium- 
poisoning, intoxication, and, 853 
Apples, stewed, as a laxative, 389 
Aqua Ammonie, 506, 640 
fortior, 506, 638 
Amygdale amar, 506, 916 
Anethi, 506, 936 
Anisi, 506, 936 
Aurantii floris, 506, 888 
Aurantii florum, 506, 888 
Cawphore, 506, 1018 
Curui, 506, 936 
Chlori, 506, 550 
Chloroformi, 506, 796 
Cinnamon, 506, 1017 
Creasoti, 506, 817 
Distillata, 506 
Feeniculi, 506, 934 
Laurocerasi, 506, 918 
Menthe piperite, 506, 1004 
Menthw viridis, 506, 1005 
Pimentsx, 506, 923 
Rose, 606, 920 
Sambuci, 506, 939 
Aqueous solution of ferric nitrate, 747 
Aquifoliacesz, 894 
Araroba powder, 909 
Arbutin, as an astringent, 349; action of, 
on the kidneys, 436; as an antiseptic, 962 
Areca nut, as a vermicide, 408; nature 
of, 1052 
Argenti et potassii nitras, 677 
Oxidum, 648, 679 
Jodidum, 557 


1109 


Argentum. See Silver 
Aristolochiaces, 1012 
Arnica, as a rubefacient, 344 
Camphor, action of, on the cardiac 
muscle, 316 
Flowers, characters, action, and uses 
of, 958 
Rhizome (root), 957 
Arnstein, reference to, 313 
Aroidese, 1052 
Arseniate of iron, 751 
Arseniate of soditim—properties, action, 
and uses of, 720 
Arsenic, symbol and atomic weight of, 
9; effect of habit in eating, 44; use of 
a small] dose of, for gastric neuralgia, 
43; action of, on bacteria, 93; as an 
antiperiodic is sometimes more power- 
ful than guinine, 107; action of, on 
muscle, 127 et seg.; on the ends of the 
vaso-motor nerves, 284; on the motor 
ganglia, 316 ; on the vaso-motor nerves, 
318; almost tasteless as a poison, 398 ; 
secondary effects of, as a poison, 398; 
destroys the glycogenic function of the 
liver, 402; as an alterative, 413; has 
a special action on tissuv-changes, 415, 
in poisoning by, action of, onthe urine, 
415; used in nervous debility, 416; in 
diseases of the skin, 416; in some 
chronic conditions of the respiratory 
organs, 416; as a poison, with its anti- 
dote, 488; character and general 
sources, 712; action of, on the skin, 
mouth, stomach, and nervous system, 
713; treatment in cases of poisoning 
by, 714; how chronic poisoning by, 
may occur, 714; how the system may 
become habituated to it, as seen in the 
arsenic-eaters of Styria, 714; action of, 
on the blood, pulse, and heart, 715; 
on the blood-pressure in animals, 715; 
causes paralysis, 715; peculiarity of 
its action on the skin, 716; diagrams 
illustrating the epidermis of a frog 
before and after poisoning by, 715; 
uses of, in various diseases, 716, 717; 
diagram of section of lung of a guinea- 
pig poisoned by arsenious acid, 716; 
probable mode of action of, in phthisis, 
717, 718; mode of administration of, 
718 
Arsenic acid, physiological action of, 27 
Arsenic, iodide of, nature and use of, 720; 
solution of, and mercury, 721 
Arsenici iodidum, 557 
Arsenii iodidum, 557 
Arsenious acid, effects of, on the blood, 
73; as a local sedative (in minute 
doses), 376; properties, preparations, 
and uses of, 719, 720 
Arsenium, 712 
Arteries, nature and functions of, 263; 
blood only available for the nutrition 
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of cells while in the, 262; action of 
the pressure of the, on the circulation 
of the blood, 263; action of the heart 
on the, 263; effect of an upright and 
of a horizontal position on the circula- 
tion of the blood in the, 263; arrest of 
circulation in the, the cause of fainting 
and shock, 264-265; schema of the 
circulation from the heart to the veins 
and the, 265-267; action of blood- 
pressure on the, 267; method of as- 
tertaining the blood-pressure in the, 
268-270 ; causes of alterations in 
blood-pressure of the, 270 ; how it may 
be raised and lowered, 271; relation of 
blood-pressure to puilse-rate and the, 
271-275 ; effect of the, on pulse-curves, 
275-277 ; investigation of the action of 
drugs on the, 277-279 ; another method 
of ascertaining this, 281-283 
Arterioles, action of the, on the blood- 
_ pressure, 263; effects of rapid dilata- 
tion of the, 264; schema of the circu- 
lation in the, 265-267; circulation in 
the, in the living body, 267; blood- 
pressure in the, and method of ascer- 
taining it, 268-270; diagram of the 
apparatus employed in this, 269 ; alter- 
ations in blood-pressure in the, 270; 
relation of pulse-rate and the, to 
blood - pressure, 271-275 ; diagrams 
illustrative of this, 272-273; effect of 
the, on pulse-curves, 275-277 ; inves- 
tigation of the action of drugs on the, 
277-283 ; two modes of estimating the 
contraction of the, 278; the method 
of direct observation, 278 ; the method 
of measurement by rate of flow, 281; 
mode of ascertaining whether a rise 
or fall in blood-pressure is due to the 
heart or to the, 292; action of digitalin 
on the, 996 
Artocarpez, 1,028 
Asafcetida, as an antispasmodic, 213, 214 ; 
as @ carminative, 379; characters and 
uses of, 932, 933; as an antispasmodic, 
carminative, and expectorant, 933 
Asaram Europxum or asarabacca, action 
of, internally, 1,012 
Ascidians, action of drugs on, 114; dia- 
gram of an ascidian, 233 
Asclepiadacezx, 970 
Asclepias, characters and use of, 970; as 
a diaphoretic, or expectorant, 970 
Asclepias incarnata, as cardiac tonic 
and diuretic, 970 
Asparagus, as a stimulant diuretic, 433 
Asphxyial blood, stimulating effects of, 
a medulla, 298 ; on sweat centres, 
Astringents, action of, on the mucous 
membranes, 253; sulphate of copper 
as an astringent, 344, 675; nature, 
action, and uses of, 349, 377; slaked 
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lime as an astringent, 648; alum as, 
655; salts of zinc as, 668; geranium 
as, 881; rhatany root as, 869; prinos 
as, 894; rhus glabra (sumach) as, 
898; myrrh as, 898 ; kino as, 902; log- 
wood as, 908; catechu as, 914; rubus 
or blackberry as, 919; pale catechu as, 
9651; bearberry as, 962; chimaphila 
as, 962; salvia as, 1,008; rhubarb as, 
1,011; rumex as, 1,011; oil of cinna- 
mon as, 1,017; the bark of quercus 
alba as, 1,031; galls or nutgalls as, 
1,031; elm bark as, 1,026 

Atheroma, emetics to be avoided in 
persons suffering from, 375 

Atomic weight of the elements, 9, 10; 
arrangement according to, 16 

— -—and physiological action, relation 
between, 281 

— — and smell, relation of, 29 

— — and taste, 30 

Atonic dyspepsia, slight stimulants pro- 
duce appetite in, 363 

Atroper, 984 

Atropine Sulphas, 986 

Sulphatis, Liquor, 986 
Unguentum, 986 

Atropina, 504, 985, 986 

Atropine, physiological action of, on the 
motor or efferent nerves, 26; effect of 
large and small quantities of, on the 
pulse, 36 ; action of, on oxidation, 69 ; 
on meduse, 111; on annulosa, 116; on 
muscles, 139, 141, 155, 157; as a seda- 
tive, 157 ; action of, on the spinal cord, 
163, 172; on the brain of the lower 
animals, 188 ; as a local and general 
anodyne, 201; as a mydriatic, 216, 219 
et seg.; action of, on the respiratory 
centre, 240; on the vagus, 244; when 
injected into the jugular vein, 245 ; has 
a slight and uncertain action on the 
respiratory centre, 250 ; but a powerful 
effect in completely arresting the se- 
cretion from the bronchial tubes, 250; 
cases in which it is useful as a pul- 
monary sedative when combined with 
apomorphine, 250; diagram of pulse 
and blood-pressure curve caused by the 
actions of, on the heart, 272; action 
on the vessels, 282; destroys the in- 
hibitory action of the vagus on the 
heart in dogs and rabbits, 287; acts 
on the heart through the vagus-roota, 
297; might be useful in lessening pain 
or palpitation of the heart in persons 
with high blood-pressure, 299; with 
muscarine, restores the pulsations in: 
the heart-apex of the frog, 306; rapid 
action of, on the heart of the frog, 
809; on the inhibitory power of the 
vagi, 310, 311; neutralises the action 
of muscarine on the heart, 814; action 
of, on the vagus centre, 317; on the: 
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vaso-motor centre, 319; as a cardiac 
stimulant, 328; effect of, on the 
secreting cells of a gland, 355; the 
most powerful of all antisialics, 361 ; 
paralysing action of, counteracted by 
physostigmine, 361; as a local seda- 
tive, 376; action of, on the intestines, 
383; as an antihidrotic, 441; strong 
solutions of, applied to the conjunctiva, 
477; as a poison, with its antidote, 
488; antagonistic action of, to other 
drugs, 492-495; general action of 
belladonna or, in large and small doses, 
986; special action of, locally applied, 
986; on the brain, the spinal cord, and 
the motor nerves, 986, 987; on the 
muscles, the eye, and the circulation, 
987; on the urine, 988; on the intes- 
tines in large and small doses, 988; 
and on the temperature, 988; certain 
animals insusceptible to the action of, 
988; uses of, 989; as an antidote tu 
opium, 990 

Aurantiz, 887 

Auricular septum, view of the, in the 
frog, 300 

Aves, 1085 

Azedarach, nature and use of, 894 ; chiefly 
as an anthelmintic, 894 


B. 


BACILLI, action of drugs on particular 
species of, 92; mode of experimenting 
on the action of drugs on reproduction 
of, 92; power of the spores of Bacellus 
anthracis to resist certain substances 
usually fatal to Ife, 94,95; action of 
drugs on the development and growth 
of, 95. See also Bacteria 

Bacillus, the lactic ferment a, 79; treat- 
ment for destroying the tubercle bacil- 
lus, 533, 717 

Bacillus Anthracis, nature and action of, 
717 

tuberculosis, difference between 
the action of, and that of Bacillus 
anthracis, 717 

Bacteria, killed by creasote, 79; origin 
and nature of, 80; diagram of the dif- 
ferent kinds of, 83; diseases caused by, 
82; importance of a knowledge of, 
in relation to disease, 82; divided by 
Pasteur into two classes, 82; life- 
history of, 82, 84; struggle for exist- 
ence between the different species 
of, 84, 85; between the organism 
and, 85; diagrams illustrating this 
struggle, 86, 87; action of phagocytes 
on, 86; action of drugs on the move- 
ments of, 88; and on the reproduc- 
tion of, in general, 89; the most de- 
structive substances to, 89; mode of 
experimenting to test the effects of 
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drugs in destroying the germs of, 89, 
90; comparative action of different 
drugs on, 91; action of drugs on par- 
ticular species of, 92; mode of experi- 
menting on the action of drugs on the 
reproduction of, 92; results of Koch’s 
experiments on, with three groups of 
disinfectants, 93, 94; action of drugs 
on the development and growth of, 95; 
table showing the strength of various 
disinfectants required to prevent the 
development of, 95; influence of tem- 
perature on the action of antiseptics 
on, 96; alterations in by heat and soil, 
96; possible identity of different forms 
of, 97; may be modified by cultivation, 
98; action of, and their products on 
the animal body, 98; list of diseases 
caused by, 99; alkaloids formed by, 
99; absorption of elimination of these 
alkaloids, 101; effect of drugs on the 
action of, in the animal body, 102; de- 
composition of food in the mouth due 
to, 352; action of salicylic acid on, 820. 
See also Antiseptics 
Bael fruit, beneficial action of, in dysen- 
tery, 387 ; characters, composition, and 
uses of, 891, 892 
Baker, Morrant, reference to, 856 
Balm. See Melissa 
Balsam, Canada, 1057 
Of Copaiba, 912 
Fir, 1057 
Peru, as a stimulant expectorant, 
255; nature, action, and uses 
of, 902, 903 
Tolu, as an expectorant, 255, 903 
Balsamifiorz, 1030 
Baptisin, as a hepatic stimulant, 403, 405 
Barbaloin, nature and reaction of, 1042 
Barium, symbol and atomic weight of, 
9; its relation to other members of a 
group, 16; physiological action of, 27 ; 
salts of, action of, on muscles, 129, 135, 
136, 142; causes contraction of the 
vessels, 281 ; action of, on the heart of 
the frog, 307; salts of, action of, on 
the cardiac muscle, 316; and on the 
capillaries, 318; antagonism of, to 
other drugs, 492-495 
Barium chloride, action of, on bacteria, 93 
Bark, Anjostura, 881 
Bebeeru, 1021 
Calisaya, 940 
Canella alba, 867 
Casca, 915 
Cascarilla, 1022 
Cinchona, 939 
Cinchona, Red, 910 
Yellow, 910 
Cinnamon, 1016 
Coto, 1017 
Cotton root, 872 
Larch, 1061 
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Bark— 
Mezereon, 1022 
Oak, 1030 
Paracoto, 1017 
Pomegranate root, 926 
Quebracho, White, 969 
Sacred, 895 
Sassy, 915 
Soap, 918 
Barley, pearl, 1054 
Raryta salts, as poisons, with antidote, 488 
Basham's mixture, 745 
Baths, cold, as anaphrodisiacs, 451; hot 
foot, hip, and mustard, as indirect 
emmenagogues, 453; may be either 
local or general, 459 ; three chief kinds, 
459, 460; the cold bath, 460-462; the 
cold pack, 463; cold sponging, 463 ; 
cold douche, 463; the spinal douche, 
464; the ascending douche, 464 ; sitz 
hath, 464, 465; cold foot-bath, 465; 
cold compresses, 465 ; tepid baths, 466 ; 
warm baths, 466; hot baths, 467; hot 
foot-bath, 467; hot sitz baths, 467; 
poultices, 468 ; medicated baths, 469 ; 
sea-bathing, 469; carbonic acid bath, 
469,583; acid bath, 469 ; alkaline bath, 
470; sulphurated bath, 470; mustard 
bath, 470; pine bath, 470; vapour 
baths, 470; calomel fumigation, 471; 
air baths, 471; the Turkish bath, 471; 
friction and inunction, 472-474 
Bat’s wing, Luchsinger’s experiment with 
a, 138 
Baxt, reference to, 854 
Baxter, B., reference to, 61 
Beads, jumble, 903 
Prayer, 903 
Bean of St. Ignatius, 971 
Bearberry, and bearberry leaves, 961 
Beaumont, Dr., references to his observa- 
tions on the case of Alexis St. Martin, 
369, 407 
Bebeerine, action of, on bacteria, 89; as 
an antiperiodic, 107 
Bebeeru bark, a8 an antiperiodic, 107; 
characters and composition of, 1021 
Beberinz sulphas, 1021 
Beberine, sulphate of, properties, action, 
nnd ases of, 1021 
Beef-tea rersusalcohol,as a stimulant, 774 
Beer yeast, 1073 
Belladonna, difference of action of, in 
men, rabbits, and dogs, 54; as a seda- 
tive, 157; action of, on frogs, 171; as 
a spinal stimulant, 182; as a narcotic, 
200; as a local and general anodyne, 
201, 202; as a mydriatic, 219; action 
of, on the respiratory centre, 250; on 
palpitation of the heart, 338; asa local 
sedative, 376; as a purgative, 386; as 
an antihidrotic, 441; its action in in- 
continence of urine, 445; as a poison, 
with its antidote, 488; antagonism of, 
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to opium, 494; preparations, 985; ac- 
tion, 986; uses, 989 
Belladonna leaves, 984 
Root, 985. For general action of 
belladonna, see Atropine 
Belladonnine, as a mydriatic, 219 
Bennett, Hughes, reference to, 160 
Benzin, properties and uses of, 762 
Benzoates, test for, 594 
Benzoate of ammonium, 648, 964 
of lithium, 632 
of sodium, action of, on enzymes, 78 ; 
on bacteria, 94, 95; uses of, 628 
Benzoated lard, 1084 
Benzoic acid, action of, on enzymes, 78 ; 
on bacteria, 91,94,95; asa stimulating 
expectorant, 255; action of, on the 
kidneys, 486; preparation and proper- 
ties of, 964 ; action of, as an antiseptic, 
964; as diaphoretic, 965 ; uses of, 965 
Benzoin, as a stimulating expectorant, 
2565 ; characters of, 968; and prepara- 
tions of, 964; compound tincture of, Y64 
Benzol, action of, on bacteria, 93 
enzovlitropine, as a mydriatic, 219, 223 
Herberidaces, 842 
Berberine, character and action of, 837, 
838, 841, 883 
Bergamot, oil of, characters and uses of, 
890 
Vergmann, reference to, 100 
Bernard, Claude, references to, 38, and x., 
56, 147, 150, 848, 850 
sernstein, references to, 174, 235, 237 
iert, Paul, reference to, 94 
seryllium, symbol and atomic weight of, 
9; physiological action of, 27 
Bezold, Von, references to, 285, 288, 296 
Bicarbonates, test for, 594 
Bicarbonate of potassium, 608 
of sodium, action of, on the gastric 
juice, 364; nature of, 622 
Bichloride of ethidene, as a general anss- 
thetic, 205 ; of methylene, as a general 
anesthetic, 205; nature of, 795 
Bichromate of potassium, as a poison, 
with its antidotes, 489; nature and 
uses of, 616 
Biedermann, reference to, 133 
Bigelow, Dr., reference to his use of ether, 
212 
Bile, utility of emetics to expel, from the 
pe 874; and to remove it 
rom the body in cases of bilfousness, 
fevers, and agues, 375; nature and 
functions of the, 399-406; use of chola- 
gogues in removing the, from the body, 
407 ; action of acids on the, 570; of 
pilocarpine, 885; of leptandra, 1002; 
of aloes, 1044; purified ox-bile, 1082 ; 
ita composition, action, and uses, 1082 
Bin-oxalate of potassium (salts of lemon 
or porre]), as a poison, with its anti- 
dote, 487 
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Binz, Prof., references to, 62, 72, 166, 549, 
874 
Birds, action of opium on, 851 
Bismuth, properties, preparation, action, 
and uses of — 
Carbonate of, 731, 733 
Citrate of, 738 
and ammonium, 734 
Common, 730-732 
Oxide of, 731 
Purified, 782 
Solution of citrate of, and ammonium, 
733 
Subcarbonate of, 733 
Sub-nitrate of, 731, 732 
Bismuth, symbol and atomic weight of, 
9; a mild irritant to the stomach, 363; 
salts of, as a local sedative, 376 
Bismuth subnitrate, as an astringent, 349 
Bismuthi et ammonii citras, 734 
Citratis liquor, 733 
Carbonas, 732 
Citras, 732 
Subnitras, 732 
Bisulphide of carbon, action of, on bac- 
teria, 93; action and uses, 760 
Bisulphite, test for, 595 
Bisulphite of sodium, 630 
Bitartrate, test for, 596 
Bites of venomous serpents or of rabid 
dogs, utility of caustics in, 347; ne- 
cessity for care in cauterising for dog- 
bites, 347 
Bitters, action of, 864 
Bittersweet. See Dulcamara 
Blackberry, 919 
Black Haw, 939 
Pepper, 1012 
Wash, 691 
Bladder, diagram to show the effects on 
the cerebral circulation of rapidly 
emptying the, 264; action of drugs on 
the, 443-445 ; situation of the nerve- 
centre of the, 444; and of the cerebral, 
444; action of vesical sedatives on, 
444; and vesical tonics, 445; urinary 
sedatives and astringents, 445; treat- 
ment of inflammation cf the, 446; re- 
sult of distension of the, and of stone 
in the, 451; utility of pareira root in 
chronic catarrh of the, 842; action of 
buchu leaves on the mucous membrane 
of the, 882; of pilocarpine, 884, 885; 
of physostigmine, 907 
Hlagdon, Sir Charles, reference to, 440 
Blake, reference to, 26 
Blastomycetes, 83 
Blatta orientalis, as a stimulant diuretic, 
483; asan aphrodisiac, 450 
Bleeding, local, or by leeches or by wet 
cupping, usefulness of, in inflammation 
and fever, 420; as an anaphrodisiac, 
451 
®listers, probable action of, in inflam- 
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mation, 342, 343; various diseases in 
which they are useful, 345; as anti- 
pyretics, 418 

Blood, red corpuscles of the, effect of 
heat and cold on, 63; action of drugs 
on the, 70; effects of oxygen and other 
gases on the, 69-71; various const1- 
tuents of the,—hemoglobin, 70-72; 
oxy-hemoglobin, 70-72; hematin, 70- 
71; methawmoglobin, 71-72; effects of 
carbonic acid on the, 70; of hydro- 
cyanic acid, 70; of nitrites, 71 ; altera- 
tions effected in the interchange be- 
tween the air and the, 72; poisoning 
of the, produced by the bacillus septic- 
eemiz, 99-100 ; action of, on the brain, 
192-200; state of the, in respiratory 
complications, 237-240; effect of ex- 
cessive venosity of the, on the respira- 
tory centres, 237-238 ; condition of the, 
in suffocation, and in nitrite and car- 
bonic oxide poisoning, 239, 240; differ- 
ence in the quality of, in thearteries and 
in the veins, 262; importance of the pres- 
sure of the arteries and veins on the 
circulation of the, 263; action of the 
heart in reference to the, 263 ; fainting 
and shock caused by the sudden arrest 
of the supply of, to the brain, 264, 265 ; 
schema of the circulation of the, 265-— 
267; diagram illustrating this, 266 ; 
circulation of the, in the living body, 
267; nature of arterial tension, or 
blood-pressure, 267 ; method of ascer- 
taining the blood-pressure, 268 ; altera- 
tions in blood-pressure and their causes, 
270; how this pressure may be raised 
and lowered, 271 ; relation of pulse-rate 
and arterioles to blood-pressure, 271— 
275; diagrams illustrative of blood- 
pressure, 272 et seg.; effect of the 
arterioles on blood-pressure and pulse- 
rate, 275-277; investigation of the 
action of drugs on the blood-vessels, 
277-280 ; another method of ascertain- 
ing this, 281-283 ; venous, causes con- 
traction, and oxygenated, dilatation of 
the vessels, 282; action of other parts 
on biood-pressure, 285; reflex contrac- 
tion of blood-vessels, 285; action of 
drugs on this retlex contraction, 286 ; 
comparative effect of heart and vessels 
on blood-pressure in different animals, 
287-288 ; influence of nerves on blood- 
pressure, 289-292 ; causes of alteration 
in blood-pressure and pulse-rate, 293 ; 
action of the heart on blood-pressure, 
292; action of styptics on the, 850; 
coagulation of the, caused by alum, 
lead acetate, and ferric chloride, 850; 
action of hematinics in improving the 
quality of the, 412; nature and action 
of the red corpuscles of the, 412; the 
various constituents of, 412; pressure 
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of the, in the glomeruli, and the com- 
position of the, two factors in the 
rapidity of the secretion of urine, 427, 
430; experiment with digitalis on 
blood-pressure, 430, 431 ; action of hy- 
drocyanic acid on the, 587; of caustic 
alkalies injected into the, 599; action 
of the metals on the, 665 ; of mercury, 
685; of salts of iron, 740; of alcohol, 
767; of spirit of ether, 782; of nitrite 
of amyl, 785; of nitro-glycerine, 789 ; 
of choral hydrate, 792; of purified 
chloroform, 797, 799; of carbolic acid, 
814; of creasote, 817; of antipyrin, 
824; of erythroxylon, 879; of catfeine, 
871; of Jamaica dogwood, 913; of oil 
of eucalyptus, 925; of quinine, 945; 
of oil of valerian, 952; of sulphate of 
strychnine, 974; of curare, 976; of 
gelsemium, 978; of tobacco, 993; of 
digitalin, 996; of thymol, 1006; of 
tannic acid, 1032 

Blood-letting, as a local anodyne, 201 

Bloodroot. See Sanguinaria 

Blue cohosh, 842 

Bocci, reference to, 401 

Bopy, REMEDIES ACTING ON THE 
SURFACE OF THE, 340-351. See 
REMEDIES, &c. 

Boehm, references to, 124, 245, 284, 315, 
836, 996 

Boerhaave, reference to, 444 

Boisbaudran, L. de, on molecules, 27 

Bon, M. Gustav le, reference to, 103 

Bones, action of phosphorus on the, 710 

Boracic acid, action on bacteria, 94, 96; 
nature and properties of, 581 

Borates, test for, 594 

Borax, action of, on enzymes, 78; on 
bacteria, 91,94, 95; as an antiseptic 
for cleansing the teeth, 352 ; as an anti- 
sialic, 261; as a direct emmenagogue, 
453; nature and uses of, 624; its de- 
rivatives, glycerinum boracis and mel 
boracis, 624 

Boric or boracic acid, properties of, &c., 
581 

Borneol, action of, on the brain and 
spinal cord, 213 ; on the cardiac muscle, 
316 

Boron, symboland atomic weight of, 9 

Borosalicylate of sodium, 91 

Botkin, Jnr., reference to, 29 

Bouchard, reference to, 101, 401 

Bouley, reference to, 369 

Bowditch, reference to, 804 

Bowels. See Intestines. 

Bowman, reference to, 422-423 

BRAIN, ACTION OF DRUGS ON THE, 183- 
216; in the frog, 188; in mammals, 
184; of frogs, rabbits, guinea-pigs, 
monkeys, dogs, and cata, 183-186; 
diagram of the brain of a frog, 184; 
diagram of the brain of a monkey, 185; 
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arrangement of the motor and sensory 
centres of the,in the lower animals, 
186 ; depressant action of drugs on the 
motor centres of the, 187; method of 
investigating the action of drugs on the 
excitability of the, 187; irritant action 
of drugs on the motor centres of the, 
188-190 ; action of drugs on the sensory 
and psychical centres of the, 191-212 ; 
effect of drugs upon the time required 
for mental processes, 191 ; drugs which 
increase the functional activity of the, 
192; nerve stimulants, 192; cerebra: 
stumulants, 192; effects of posture and 
mastication on the action of the, 192; 
stimulating effects of smoking, sips of 
alcohol, and tea and coffee on the, 193— 
194; suction causes an increased sup- 
ply of blood to the, 194; diagrams illus- 
trating action on circulation of, by noe- 
ture, mastication, and sucking, 193; 
exercise causes increased activity in 
the, 194; sipping a powerful stimulant 
to the, 194; alcohol one of the typical 
stimulants of the, 195; direct uction 
of strychnine and caffeine on the, 195 ; 
drugs which lessen the functional ac- 
tivity of the, 195-211; hypnotics or 
soporifics induce sleep, 196; effects of 
different degrees of sleep on the, 196- 
197 ; action of hypnotics on the, 196~ 
200 ; of narcotics, 200; peculiar action 
of alcohol on the, 200; peculiar physio- 
logical conditions of the, 200; action 
of anodynes or analgesics, 201-203; 
causes and transmission of pain, 202; 
adjuncts to anodynes, 203; action of 
anesthetics on the, 203-210; of anti- 
spasmodics, 212; of drugs on the cere- 
bellum, 215; different kinds of spirits 
appear to affect different parts of the, 
215; fainting and shock caused by 
arrest of the supply of blood to the, 
264, 264; action of the, on vomiting, 
371; action of bromide of potassium 
on the, 654; of strong solution of 
ammonia, 639; of alcohol, 769; of 
spirit of ether, 782 ; of chloral hydrate, 
742; of hydrochlorate of apomorphine, 
849; of codeine, 850; of opium, 854; 
of sanguinaria, 863; of citrate of caf- 
feine, 871; of oil of eucalyptus, 925; 
of coniine, 952 ; of oil of valerian, 952 ; 
of strychnine, 975; of belladonna or 
atropine, 986 

Brandy as a cardiac stimulant, 828; 
nature, &c., of, 773, 776 

= as a demulcent, 847; crumb of, 

5 

Brefeld, his classification of organised, 
ferments, 81 

Brieger, references to, 99, 101 

Bromal-hydrate, antagonism of, to atro- 
pine, 495 ; nature, action, and use of, 795 
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Bromic acid, physiological action of, 27 
Bromides, test for, 594 
Bromide of Ammonium as a hypnotic, 
199; as an anaphrodisiac, 451; 
nature of, 556 
Calcium, as a hypnotic, 199, 656 
Ethyl, 205, 789 
Lithium, 556 
Potassium, 553 
Sodium, 555 
Zinc, as a hypnotic, 199, 672 
Bromide of potassium, action of, on the 
motor centres of the brain, 187 ; lessens 
the functional activity of the brain, 196; 
as a hypnotic, 199; as an anodyne, 202; 
as an antispasmodic, 213; action of, as 
an antispasmodic, 214; on the vessels 
of circulation, 286; as an anaphro- 
disiac, 451; action of, 553 ; action of, on 
the spinal cord and the brain, 653 ; uses 
in nervous diseases and as a hypnotic, 
554; allays excitability and irritability, 
554; in epilepsy and sickness, espe- 
cially in pregnancy and sea-sickness, 
655 ; as an anaphrodisiac, 555 
Bromide of sodium, as a hypnotic, 199 
Bromides, mixed, 556 
Bromine, symbol and atomic weight of, 9; 
action of, on infusoria, 65; on enzymes, 
78 ; on bacteria, 89, 91, 93, 95 ; asa caus- 
tic, $44 ; as a poison, with its antidote, 
486; characters, test, and uses of, 552 
Bromo-camphor, antispasmodic powers 
of, 213 
Bromoform, as a general anxsthetic, 205 
Bronchial asthma, pathology of, 259; 
treatment, 260 
Bronchial tubes, atropine completely 
arrests the secretion from the, 250; 
action of drugs on, 259 
Bronchitis, chronic, cod-liver oil affords 
more relief in, than any of the ordinary 
expectorants, 264; importance of an 
emetic in, 255; ipecacuanha, either 
alone or combined with squills, as ex- 
pectorant in, 255; with great depression 
and feeble circulation, carbonate of 
ammonium to be preferred, 255; import- 
ance of warmth and moisture in, 255; 
of respirators, warm clothing, &c., in, 
256; value of certain plasters in, 256 ; 
tartar emetic ointment and croton-oil 
liniment sometimes of use in, 346 
Bronchitis kettle, nature and use of, 481 
Broom, as a refrigerant diuretic, 432; 
broom and broom-tops, characters and 
compvsition of, 900; physiological 
action and therapeutical uses of, 900 
Brown-Séquard, reference to, 244 
Brucine, effects of, on the blood, 72; 
as a spinal stimulant, 181; action of, 
on the respiratory centre, 240; an- 
tagonism of, to chloral, 495; acts like 
strychnine, 975 
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Briicke, Professor, reference to, 995 

Brunton, Dr. L., references to, 29, 37, 42, 
47, 55, 124, 129, 150, 176, 186, 228, 
278, 276, 288, 294, 296, 312, 381, 401, 
430, 431, 493, 497, 606, 900 

Bryonia, or bryony, characters and use: 
of, as a hydragogue cathartic, 930 

Bubnoff, reference to, 837 

Buchheim, references to, 37, 150 

Buchner, reference to, 98 

Buchu, as a stimulant diuretic, 433; 
action of, on the bladder, 445; buchu 
leaves, nature, action, and use of, 882 

prea nature, action, and use of, 

D 

Burdock, 960 

Burgundy pitch, 1062 

Burnett, Sir W., reference to, 671; his 
disinfecting fluid, as a poison, with its 
antidote, 488 

Burseracere, 893 

Butternut. See Juglans 

Butyl-chloral, as a general anodyne, 201,. 
202; characters, action, and uses of,. 
794 

Butyric acid, action of, on bacteria, 93 

Buxine, as a spinal stimulant, 181 

Byttneriacer, 875 


C. 


CABBAGE-ROBE petals, 920 

Cacao-butter, 875 

Cadaverine, 100 

Cadmium, symbol and atomic weight of, 
9; its relation to other members of a 
group, 16; physiological action of, 27 ; 
effect of, on muscle, 127 e¢ seg. ; causes 
slight contraction of the vessels, 281; 
cadmium sulphate, as an astringent, 
349 


Cesalpiniz, 909 

Cesium, symbol and atomic weight of, 
9; its relation to other members of a 
group, 16; physiological action of, 27 

Caffeina, 504 

Caffeine citras, 504, 870 

Caffeine, action of, on oxidation, 70; on 
medusz, 111; on annulosa, 116; on 
muscles, 130, 136 ef seg.; on the spinalt 
cord, 160; as spinal stimulant, 181; 
on the brain, 195; on the accelerating 
centre, 318; on the vaso-motor centre,. 
819; on the cardiac muscle, 316; as a 
cardiac tonic, 331; as a hydragogue 
diuretic, 432; antagonism of, to mor- 
phine, 494, 496; (theine, guaranine). 
characters of, 870; action of, on the 
nerve-centres, and on muscular fibre, 
871; on frogs and warm-blooded 
animals, 871; on the brain, medulla, 
respiration, blood-pressure, and pulse, 
871; on the salivary secretion and the 
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intestines, 871; on the temperature, 
872; as a diuretic, 872 
Cahours, reference to, 150 
Cajuput oil, as a rubefacient, 344; and 
carminative, 379 ; oil of, characters and 
uses of, 924; as a powerful stimulant, 
antispasmodic, and rubefacient, 924 
Calabar bean as a myotic, 219; as a 
poison, with its antidote, 488 ; charac- 
ter, composition, and preparations of, 
904. See also Physostigma 
‘Calabarine, as a spinal stimulant, 181; 
antagonism of, to chloral, 495 
Calamine, prepared, 670 
Calamus, 1052 
Calcii hydras, 647, 648 
‘Calcium, symbol and atomic weight of, 
9; its relation to other members of a 
group, 16; and specially to lithium, 
17; physiological action of, 27 ; action 
of, on the muscles, 134, 142; causes 
great contraction of the vessels, 281 ; 
salts of, and distilled water prolong 
the beating of the frog’s heart, 306 
Calcium salts, sources and reactions of, 
646; general preparation of, 647; im- 
purities and tests of, 647; characters 
and uses of, 646 et seq. 
Bromide of, 556 
Chloride of, action on bacteria, 93,651 
Hypophosphite of, 653 
Precipitated Carbonate of, 651 
Phosphate of, 652 
See also under Lime 
Calendula (marigold), 959 
Calomel, antiseptic power of, 106; action 
of, on the stomach, 369; on the pan- 
creatic juice, 408; as a diuretic, 432, 
686; its action and uses, 691 
Calomel fumigation, 471 
Calumba and Calumba root, characters, 
composition, and preparations of, 840 ; 
actions and uses of, 841 
Calyciflore (sub-clase IIT.), 899 
‘Camphor, action of, on bacteria, 95; on 
ascidians, 114; and on annulosa, 116; 
curious exciting action of, on the brain 
and the medulla, 190; action of, as an 
antispasmodic, 213; on the ear, 229; 
on the vaso-motor centre, 319; on the 
cardiac muscle, 316; as a cardiac 
stimulant, 326, 329; as a popular 
remedy to cut short coryza or catarrh, 
331; compound liniment of, and cam- 
phor, as a rubefacient, 344; as an 
anaphrodisiac, 451; use of, in lini- 
ments, 515; characters, composition, 
and preparations of, 1018; action of, 
as a stimulant and rubefacient, 1018; 
as a diaphoretic and anaphrodisiac, 
1019; action of, on the heart, nerve- 
centres, and the temperature, 1019; 
ot of, externally and internally, 
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Camphor, monobromated, characters of, 
1019; action and uses of, 1019; as a 
sedative, 1019 

Campylospermm, 930 

Canada Balsam, 1057 

Pitch, 1062 
Turpentine, 1057 

Canadian hemp. See Apocynum 

Canellaceszs, 867 

Canella bark, an aromatic bitter and 
tonic, 867 

Cannabin, action of, on brain of dogs, 188 

Cannabines, 1026 

Cannabis, American, 1026 

Cannabis indica, asa hypnotic, 199 ; as an 
anodyne, 202 ; action of, in producing 
visions, 228; doubtful value of, as an 
aphrodisiac, 450; as a poison, with its 
antidote, 488; character, action, and 
uses of, 1026 

Cantharides, as a vesicant, 344; asa 
stimulant diuretic, 433; action of, on 
the kidneys, 435; produces both albu- 
minuria and hematuria, 435; its action 
on the urine, 445; as an aphrodisiac, 
450; as a direct emmenagogue, 453; 
as a poison, with their antidotes, 488; 
character and composition of, 1091 ; 
action of, externally and internally, 
1091; on the salivary glands and on 
the urinary organs, 1092; uses of, ex- 
ternally as an irritant and a counter- 
irritant, 1092; with diagrams, 1093, 
1094; and internally, 1094 ; precautions, 
1094 

Capillaries, list of drugs by which they 
are stimulated, depressed, or paralysed, 
318; a certain abnormal condition of 
the, one of the chief causes of dropsy, 
337 

Caprifoliacese, 939 

Capsicum, as a rubefacient, 344 

Fruit, characters and composition of, 
984; action and uses of, 984 
Caraway, as a carminative, 937 
Fruit, 936 
Oil of, 937 

Caraway and oil, as a carminative, 379 

Carbolic acid, action of, on enzymes, 78; 
on bacteria, 91-92; as a deodorizer, 
104; its superiority for removing smell 
from the hands, 106; as a sedative and 
an anesthetic, 157; one of the chief 
local anesthetics, 204; action of, on 
the vaso-motor centre, 319; as a caus- 
tic, 344; as an astringent for the teeth, 
352; liquefied as a remedy for tooth- 
ache, 353; as a local gastric sedative, 
376; as a poison, with its antidote, 
489; antagonism of, to chloral, 495 ; 
characters, teste, and preparations of, 
813; action of, as a deodorizer and 
disinfectant, 818; on the skin and 
mucous membranes, 814; on the blood, 
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muscle, nerve, and medulla oblongata, 
814; on the spinal cord, respiratory 
and vaso-motor centres, 814; on the 
cerebral, sweat and salivary centres, 
* 814; on the temperature, 814; how 
excreted, 815; poisoning of, treatment, 
815; uses of, 815-816 
Carbon, symbol and atomic weight of, 9; 
found in three forms, and in various 
compounds, 14; its relation to other 
members of a group, 16; its forms, 
§41-543 
Carbon, bisulphide of, character, action, 
and uses of, 760 
Carbon compounds, fatty series, 759 et 
8eqg.; properties and general action of, 
759, 760; aromatic series, 807-826; 
general characters of, 807 et seq. ; 
action of, 811; their antiseptic and 
antipyretic power, 811. See Hydro- 
carbons 
Carbon monoxide. See Carbonic oxide 
Carbonates, test for, 594 
Carbonate of Ammonium, 640 
Bismuth, 733 
Lead, 703 
Lithium, 631 
Magnesium, 658, 660 
Potassium, 604, 607 
Sodium, 618, 621 
Zine, 667, 670 
Carbonate of sodium, action of, on the ear, 
229; on the mucus from the trachea, 
252; as a poison, with its antidote, 
487 
Carbonic acid, action of, on protoplasm, 
61; as a local anodyne, 201; action of, 
on the blood, 283; as a refrigerant 
diuretic, 432; as a poison, with its 
antidote, 487 ; as choke-damp, with its 
antidotes, 487 ; properties of carbonic 
acid, 683; action and uses of, 583; 
effects of, in the mouth, the stomach, 
and the intestinal canal, 583; poison- 
ing by, 584; has three stages—dyspncea, 
convulsions, and paralysis, 584; its 
treatment, 585 
Carbonic oxide, compound with hemo- 
globin, 72; action of, on muscles, 127 
et seq.; on the vagus-oentre, 317 ; effects 
of poisoning by, on the colour of the 
blood, 240; as a poison, with its anti- 
dote, 486 
Cardamoms, as carminatives, 379; as 
stimulants and carminatives, 1038 
Cardiac muscle, drugs which stimulate or 
depress, 316 
Cardiac poisons, action of different kinds 
of, 308, 316 
Cardiac sedatives, nature and action of, 
$38, 339 
Cardiac stimulants, nature and action of 
and list of the principal, 328 
Cardiac tonics, 249; nature of, and list 


1117 


of the principal, 831; conditions and 
diseases of the heart in which they are 
most useful, 332-334; the question as 
to the use of digitalis in aortic re- 
gurgitation considered, 333-334; risks. 
attending the administration of digi- 
talis and other cardiac tonics, 335; 
cimicifuga (black snakeroot) as a 
cardiac tonic, 837; apocynin and 
apocynein as, 969 
Carlsbad water, probable cause of its 
efficacy in hepatic diseases, 407; nature 
and uses of, 625 
Carminatives, nature of the action they 
exert on the stomach, 378, 379; list of 
the chief, 379; their principal uses, 
379; cloves as, 922, asafcetida as, 933 ; 
fennel fruit as a, 934; oil of anise as, 
935 ; oil of dill as, 936; oil of caraway 
as, 937; oil of coriander as, 938; oil 
of chamomile as, 956; oil of rosemary 
as, 1003; oil of lavender flowers as, 
1004; oil of peppermint as, 1004; oil 
of spearmint as, 1005; hedeoma or 
pennyroyal, 1607; expressed oil of 
nutmeg as, 1016; oil of cinnamon as, 
1017; garlic as, 1040; cardamons as, 
1038; saffron as, 1039 
Carolina pink. See Spigelia 
Carron oil, origin, composition, and uses 
of, 649 
Carrot as a stimulant diuretic, 433 
Casca bark (sassy bark), composition, 
action, and uses of, 915 
Cascara Sagrada as a purgative, 389, 895 
Cascarilla, 1022; cascarilla bark as a 
stimulant, tonic, and expectorant, 1022 
Cash, Dr, references to, 45, 124, 129, 
135, 137, 142, 150, 280, 281, 493, 606, 
974 
Cassia, as a laxative, 389; cassia pulp, 
churacters and use, 911; purging cassia, 
911 
Cassia fistula, 911 
Castanea, characters and uses of, 1034 
Castor, antispasmodic action of, 214; its. 
characters and therapeutics, 1077 
Castor oil, nauseous taste of, owing 
almost entirely to its odour, 230; as a 
purgative, 389, 1024; as a vermifuge, 
408; characters and preparations of, 
1024; composition, action, and uses of, 
1024; mode of administration, 1025 
Cat, easiest mode of anssthetising, 210; 
diagram of curve of the pulse and 
blood-pressure in a, after division of 
the spinal cord and injection of ery- 
throphlceum, 273 
Catalysis, effects of, on different sub- 
stances, 73 
Cataplasma carbonis, 506, 541, 1058 
Conii, 506, 931 
Fermenti, 506, 1053, 1073 
Lini, 606, 877 
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‘Cataplasma— 
Sinapis, 506, 864 
Sodz chlorinate, 506, 551 
Cataplasms, or poultices, 506 
atarrh, with copious secretion of mucus, 
a combination of morphine and atro- 
pine useful in, 250; camphor a popular 
remedy in common, 831 
Catechu, as an astringent, 349; for the 
teeth and game, 352, characters, com- 
position and uses of, 914, 951 
Cathartics. See Purgatives 
Catheter, importance of cleansing and 
disinfecting, 105 
Caulophyllum (blue cohosh), character, 
composition, and uses of, 842 
Caustic Ammonia, as a poison, with its 
antidote, 487; caustic lime, as ditto, 
487; caustic potash, or soda, as ditto, 
487 
Lunar, 676 
Mitigated, 677 
Potash, 608 
Soda, 621 
Caustics, nature and uses of, 346 ; general 
action of the alkaline group of metals 
as, 597; alum as a caustic, 654 
Celandine. See Chelidonium 
Celastrinesze, 894 
Cells how kept alive, and cause of death 
of, 262 
Cera alba, 1090 
Cerates, or ointments, 506 
Ceratum, 506, 1081, 1090 
Camphoree, 506, 1018, 1090 
Cantharidis, 506, 1084, 1090, 1091 
Cetacei, 506, 1085, 1090 
Extracti cantharidis, 5606, 1084, 1090, 
1091 
Plumbi subacetatis, 506, 704, 1084, 
1090 
Resinz, 506, 1061, 1018, 1090 
Sabinz, 506, 1084, 1090 
Cerebellum, action of drugs on the, 215; 
different kinds of spirits appear to affect 
different parts of the, 215; action of 
alcohol on the, 770 
Cerebral affections, blisters useful in, 
346; circulation, diagram to show the 
effects on, of rapidly emptying the 
bladder, 264; stimulants, nature and 
action of, 192-195; action of carbolic 
acid on the cerebral centres, 814; tea 
as a powerful stimulant, 870 
Cerium oxalate, as a local sedative, 376; 
characters, uses, &c. of, 657 
Symbol and atomic weight of, 9; 
physiological action of, 27 
Cetace, 1085 
Cevadilla, 1046 
Chalk, as an astringent, 349, as a denti- 
frice, 352; as a direct antacid, 870 
Chalk, prepared, 647-650; officinal pre- 
parations of, 650; mixture of, 650; 
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aromatic ates of, 650; compound 
powor of, 650; lozenges of, 6650; 
ydrargyrum cum creté contains, 650 
Chamomile, characters and uses of, 955 
German, 956; a bitter, carminative, 
and anthelmintic, 956; infusion 
of, 956 
Oil of, 955; a tonic, stomachic, and 
carminative, 956 
Chaperon’s experiments on inhibitory 
peralvgis, 166 
Charcoal, reputed power of, for attracting 
oxygen, 73; as a deodorizer, or anti- 
septic, 106 ; as a dentifrice, 352 ; action 
of, on the stomach, 378; chief action 
of, 541 
Charcoal, animal, preparation and con- 
stituents of, 642 
Purified animal, preparation, cha- 
racters, and uses of, 542 
Wood, its preparation, characters, 
action, and uses, 541; poultice of, 
how to make, 541 
Charcoal fumes, as a poison, with its anti- 
dote, 487 
Charta Cantharidis, 506, 1091 
Epispastica, 506, 966, 1057, 1061, 
1085, 1090, 1091 
Potassii nitratis, 507 
Sinapis, 507, 864 
Cheken, composition, action, and uses of, 
923 
Chelidonium (celandine), characters, 
composition, and uses of, 863 
Chemical constitution and physiological 
action, connection between, 30; the 
most important subject in pharmaco- 
logy, 32 
Chemica] reactions, number and nature 
of, 24; of the metallic elements divided 
into two groups, 24; which only occur 
between two bodies when a third is 
present, 73 
Chenopodiaceze, 1009 
Chenopodii, oleum, as a vermifuge, 1009 
Chenopodium, characters of, 1009 
Cherry-laurel water, as a poison, with 
its antidote, 489; cherry-laurel leaves, 
nature, action, and use of, 917 
Cherry, wild, as a nervous sedative and 
tonic, 917 
Chestnat. See Castanea 
Chilies, as carminatives, 879 
Chill, or cold, utility of vascular stimu- 
lants in, 330; action of, on bronchi, 252 
Chimaphila (pipsissewa), as a stimulant 
diuretic, 433; as an astringent and 
diuretic, 962 
Chinicine, constitution of, 824 
Chinoidin (quinoidin), 944 
Chinoidinum, 605, 944 
Chinoidinse sulphas, 944 
Chinoline, 823 
Chiretta, as a bitter tonic, 980 
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Chloral, action of, on muscle, 128 et seq. ; 
as a sedative, 157; di to show 
the action of, on the spinal cord, 160; a 
useful hypnotic, 199 ; as a general ano- 
dyne, 201, 202; action of, on the respi- 
ratory centre, 241; on the brain, 244; 
on the vessels and circulation, 282 ; on 
the vaso-motor centre, 287,319; on the 
motor ganglia, 316; on the intestines, 
387 ; a8 2 poison, with its antidotes, 489 ; 
antagonistic action of, and strychnine 
and picrotoxine, 494-495 ; antagonism 
of, to other drugs, 492-496 

Chloral hydrate, action of, on the nervous 
system, 204 ; on the vagus centre, 317 ; 
antagonism of, to atropine, 495 ; pre- 
paration and characters of, 790; action 
of, 791, 792; as an antiseptic, in the 
mouth, and when injected under the 
skin, 791; first introduced into medi- 
cine by Oscar Liebreich, 791; his spe- 
culations regarding its action, 791; its 
action in the body, 791; in frogs and 
mammals, 792; on the temperature, 
respiration, and blood, 792; on the cir- 
culation, 792; on muscles and motor 
nerves, 792; on the spinal cord, 792; 
on the brain, 792; treatment of poison- 
ing by, 793; chronic chloralism, 793 ; 
uses of, 793 

Chlorate of potassium, action of, on bac- 
teria, 91,95; as a remedy for tooth- 
ache, 353 ; as an antisialic, 361; action 
of, on the kidneys, 435; characters, 
action, and uses of, 613-614 

Chlorate of sodium, 627 

Chiorides, test for, 594 

Chloride of Ammonium, 637 

Calcium, 661 

Gold, 754 

Gold and Sodium, 754 
Iron, 745 

Sodium, 699-601, 620 
Tin, 706 

Zinc, 667 

Chloride of lime, action of, on enzymes, 
78, 79; on bacteria, 93 

Chloride of sodium, action of, on bacteria, 
95; action of, as compared with bro- 
mide of potassium, 214; on the pulsa- 
tions of the frog's heart, 306; effects 
of excess of, in the blood, 412; one of 
the most important constituents of the 
body, 418 

Chlorides, general action of the group of, 
599-601 

Chlorinated lime, action on bacteria, 9] ; 
characters of, &c., 550; solution of, 
650; inhalation of, 651 

Chlorinated ¢ da, solution of, 551; as a 
cataplasm of, 551 

Chlorine, symbol and atomic weight of, 9; 
its relation to other members of agroup, 
16; action of, on infusoria, 65; on en- 
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zymes, 77-79 ; on bacteria, 91,95; asa 
poison, with its antidote, 486; general 
source, characters, and mode of pre- 
paration of, 547-652; action of, 549; 
chlorine water, tests and uses of, 550; 
chlorinated lime, its characters and 
uses, 550 ; solution of chlorinated lime, 
551; inhalation of chlorine, 550; solu- 
tion of chlorinated soda, 551; poultice 
of ditto, 552; uses of ditto, 552 
Chlorine water, action of, on bacteria, 
93; nature, action, and uses of, 550 
Chloroform, effects of, on the blood, 72; 
on enzymes, 78; on bacteria, 91, 93; 
on meduse, 111; on mammals and 
leeches, 115; on muscle, 128 et seq. ; as 
a sedative, 157; diagram to show the 
action of, on the spina] cord, 160; action 
of, on psychical processes, 191 ; action 
of, as an anesthetic, 204 et seq.; acts 
directly on the nerve-cells, 205; dangers 
arising from the use of, 207~208 ; mode 
of administering, 209; action of, on the 
respiratory centre, 241; on the brain, 
244; on the vagus centre, 317; on the 
vaso-motor centre, 319; on the motor 
ganglia, 316; as a cardiac stimulant, 
328; as a rubefacient, 344; as a siala- 
gogue, 357; as a local sedative, 376; 
as a carminative, 379 ; as a poison, with 
its antidotes, 488; antagonism of, to 
amyl nitrite, 495; chlorinated lime used 
in the preparation of, 550; purified, 
preparation, 796 ; tests, 796; prepara- 
tions of, 796; action of, 796; when 
mixed with albumen, 796; a powerful 
solvent of protogon, 796 ; on the blood 
and skin, 797; on the mouth, stomach, 
and intestines, 797; the nervous sys- 
tem, 797; its action divided into three 
stages, 797; its action on the respira- 
tion, pulse, heart, and blood-pressure, 
798; on the nervous system, 799; 
dangers in the administration of, 799 ; 
precautions to be taken, 800-802 ; uses 
of, and various plans for administering, 
802, 803. See also Anesthetics 
Chlioropicrin, action of, on bacteria, 94 
Cholagogues, may act as indirect gastric 
tonics, 365, 869; nature and action of, 
390, 400; experiments with, 404-407 ; 
adjuncts to, 406; uses of, 407 ; remove 
bile from the body, 407 
Cholera, corrosive sublimate in, 692; 
possible use of napthalin in, 822 
Chondrus, 1073 
Christison, Sir Robert, references to, 42, 
852, 855, 999 
Chrome alum, action of, on bacteria, 94 
Chromic acid, action of, on bacteria, 94, 
95; as a caustic, 344; how prepared, 
566; characters and action of, as a 
disinfectant and caustic, 582 
Chromium, symbolsand atomic weight of,9 
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Chrysarobin, 505 ; characters and uses of, 
909 


Chrysarobinum, 505, 909 
Cicutine, as an antisialic, 361 
Cicutoxine, action of, on the accelerating 
centre, 319; on the vaso-motor centre, 
819 
Cimicifuga (black snakeroot), characters 
and composition of, 837; action and 
uses of, 838; as a stomachic, a cardiac 
tonic, and an expectorant, 838 
Cinchona bark and its alkaloids the chief 
antiperiodics, 107 ; the former almost a 
specific in intermittent fevers, periodic 
headaches, neuralgias, &c., 107; cin- 
chona alkaloids and their salts, 944; 
action and uses of, 944-948 
Cinchona, characters, &c. of, 939 
Bark, red, 940 
Calisaya bark, yellow, 940 
Cinchona, properties and composition of 
the cinchona barks, 940; physiological 
action of, 944-948 ; uses of, 947, 948 
Cinchonacez, 939 
Cinchonese, 939 
Cinchoniding sulphas, 505, 939, 944 
Cinchonidine, an antiperiodic, 107 ; sul- 
phate of, 944 
Cinchoningy sulphas, 505, 939, 943 
Cinchonine, 943 
Action of, on oxidation, 92; on the 
blood, 72; as an antiperiodic, 107; 
action of, on muscle, 128 
Sulphate of, 943 
Cinnamic acid, action of, on bacteria, 94; 
on the kidneys, 436 
Cinnamon and oil, as a carminative, 
379 
Cinnamon, characters and composition of, 
1016 
Aromatic powder of, 1017 
Bark, 1016 
Powder, compound, 101 
Oil of, 1017; as a carminative and 
an astringent, 1017 
CIRCULATION, ACTION OF DRUGS ON 
THE, 262-339; nature of the, in the 
arteries and veins, 262 ; effect of blood- 
pressure on the, 263; arrest of the, 
causes fainting and shock, 264 ; schema 
of the, 265-267; diagram illustrative 
of this, 266; nature of the, in the 
li body, 267; effects of variation 
in blood-pressure on the, 267, 268 ; 


method of ascertaining this, 268 ; al- | 


terations in blood-pressure in the, 270; 
relation of pulse-rate and arterioles 
to blood-pressure in the, 271-277 ; dia- 
gram of the, 275; method for main- 
taining artificial, in the rabbit's ear, 
280; in the frog, 280; method of 
measurement of the, by the rate of 
flow, 281-283; action of potassium 
~"* on the, 606; of strong solution 
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of ammonia, 638 ; of the heavy metals, 
663; of the salts of iron, 668; of 
antimony, 724 ; of alcohol, 768 ; and on 
the cranial, 769; of the spirit of ether, 
781; of chloral hydrate, 792; of sali- 
cylic acid, 820; of anemonin, 837; of 
opium, 855, 861; of pilocarpine, 885 ; 
of quinine, 945; of strychnine, 973 ; of 
belladonna or atropine, 992; of tobacco, 
993; of veratrine, 1048; of colchicum, 
1051 ; of extract of ergot, 1071 
Citrate of bismuth, 733; and ammonia, 
734 
Caffeine, 870 
Iron, 748 
and ammonium, 748 
Lithium, 632 
Magnesium, 389, 661 
Potassium, 609 
Quinine, 749 
Strychnine, 749 
Citrates, test for, 594 
Citric acid, properties of, &c., 580; syrup 
of ditto, 581 
Citrine ointment, 695 
Citro-tartrate of sodium (effervescent), 
623 
Clover, Mr., his plan of administering 
chloroform, 804 
Cloves, characters, action, and use of, 
922; as a carminative, 922; oil of, 
922 
Cloves and oil, as a carminative, 379 
Clysters, injections, or enemas, 508 
Coal gas, as a poison, with its antidotes, 
487 


Coats, reference to, 278 

Cobalt, symbol and atomic weight of, 9; 
physiological action of, 27; causes 
slight contraction of the vessels, 281 

Cobra poison, action of, on the infusoria, 
65 ; convulsions caused by, 189 

Coca. See Erythroxylon 

Cocainz Hydrochloras, 504, 877 

Cocaine, action of, on muscle, 128; on 
the eye, 226; antagonism of, to mor- 
phine, 494, 495 ; characters, action, and 
uses of, 877, 878 ; asa local anmsthetic, 
157, 878 ; action of, on the nerve-centres 
in man, 878; is said to lessen fatigue, 
878; on animals, on the spinal cord, 
the respiration, the pulse, blood-pres- 
sure, and temperature, 879; uses of, 
879 

Cocaine hydrochlorate, characters, action, 
and uses, 877. See also Cocaine 

Coccus, 1090 

Cochineal, 1090; its characters and uses, 
1090 

Codeina, 504, 844 

Codeine, action of, on oxidation, 69; 
antagonism of, to chloral, 495 ; charac- 
ters of, 849; action of, on the nerves 
and abdominal viscera, 850; on the 
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spinal cord and motor centre in the 
brain, 850; uses of, 850; action and 
use of, in diabetes, 850 
Codeines, artificial, 859 
Cod-liver oil, one of the most efficient 
expectorants, 254; great virtue of, in 
chronic bronchitis, 254; a powerful 
hematinic, 411; as an alterative, 413 ; 
as an indirect emmenagogue, 453; 
character, composition, physiological 
and therapeutic action of, 1087 
Coelosperm, 937 
Cottex, 948 
Coffee, composition, action, and vse of, 
950 
Cohn’s solution for experimenting with 
bacteria, 90 
Colchici radix, 1049 
Colchicine, action of, on the respiratory 
centre, 241; as a hepatic stimulant 
403, 405; as an alterative, 413; used 
in gout, 416; as a refrigerant diuretic, 
432, as a poison, with its antidote, 
489 
Colchicum corm, 1049 
Root, 1049 
Seeds, 1049; general action of, 1050; 
special action of, on the skin, brain, 
and spinal cord, 1050; on the sen- 
sory and motor nerves and the 
muscles, 1051; on the circulation 
and the secretion of urine, 1051, 
uses of, 1051; treatment 1n poison- 
ing by, 1051 
Cold, effects of, on the action of drugs, 
44-46; on protoplasmic movements, 
60; on the action of infusoria, 64; on 
muscle, 119, 123, 138; extreme, as an 
anzsthetic, 157; on the action of 
strychnine, 175; in preventing and in- 
ducing sleep, 199; as a local anodyne, 
201 ; applied to the surface of a painful 
part, relieves the pain, 203; one of the 
chief local anesthetics, 204; action of, 
on the respiratory centres, 241; in 
causing congestion, 252; apparatus for 
ascertaining the effect of, on the vessels 
of the frog’s lung, 280; instrument for 
showing the action of, on the frog’s 
heart, 301; one of the most powerful 
of vascular and cardiac sedatives, 339 ; 
action of, on inflammation, 341; dia- 
gram to show the effects of, in lessen- 
ing the pain of inflammation, 342; as 
an antipyretic, 418, 420; local appli- 
cation of, 464 
Cold bath, a3 an anaphrodisiac, 451; 
various uses of, and risks attending, 
460-463 
Compresses, 465 
Douche, ascending, 464 
Spinal, 404 
Douches, 463 
Foot bath, 465 
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Cold Pack, 463 
Colds, arrest of, 256 
Coleopiera, 1091 
Collidine, in treatment of asthma, 261 
Collodion, as a demulcent, 347; and a 
styptic, 350 
Collodion, characters, action, and uses of, 
874 
Blistering, 874 
Canthanidal, 874 
Flexible, 874 
Styptic, 874 
Collodions, 507 
Collodium, 507, 780 
Flexile, 507, 780, 874, 1024, 1057 
Cum cantharide, 507, 874, 1091 
Stypticum, 507, 874, 1032 
Vesicans, 874 
Colocynth, 927 
Colocynth -as a drastic purgative, 389 ; 
as a hepatic stimulant, 403, 405; colo- 
cynth pulp, composition, action, and 
therapeutics of, 927, 928; a powerful 
cathartic and diuretic, 927, 928 
Cologne water, for perfuming, 890 
Colophony, 1061 
Coma, condition of the veins and brain 
during, 197 
Composite, 952 
Compound radicals, nature of, 24; most 
of them possess a paralysing action on 
the motor nerves, 32 
Condurango, characters, action, and uses 
of, 970 
ee opii, 507, 844, 901, 936, 1013, 
1037 
Piperis, 507, 936, 1013, 1089 
Rosz, 507, 920, 1089 
Caninse, 507, 920, 1055 
Galhese, 507, 920, 1055 
Scammonii, 507, 922, 936, 981, 1037, 
LO8Y 
Senne, 507, 899, 910, 911, 917, 938, 
1028, 1065 
Sulphuris, 507, 544, 610, 901 
Terebinthing, 507, 899, 1058, 1089 
Confections, electuaries, or conserves, 507 
Congestion of the internal organs arising 
from cold, 252; utility of vascular 
stimulants in, 330 
Coniferss, 1057 
Coniine, effects of, on oxidation, 69; 
action of, on the spinal cord, 163; as a 
general anodyne, 201; on the inhibitory 
powers of the vagi, 310. See Hemlock 
Conium, as a local and general anodyne, 
201; the vapour of, bas a local sedative 
action on the lung, 249; as an an- 
aphrodisiac, 451 ; as a poison, with its 
antidotes, 489; nature, actions, and 
uses of, 931 
Conjunctiva of the eye, action of drags 
on the, 216 
Constjpation, cause of, and remedies for, 
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884; diagram to show how ovarian 
irritation probably causes, 886; action 
of opium in, 386; and of smal! doses of 
belladonna, 386 
Contraction of the pupil of the eye, origin 
and nature of, 222 
Convallamarin, as a cardiac tonic, 331 
Convallaria majalis, as a cardiac tonic, 
* $331; composition, action, and uses, 
1040 
Convolvulacesz, 980 
Convulsions produced by poisoning, 34; 
and by strychnine and other drugs 
acting on the spinal cord, 171-181; by 
the absence or excess of oxygen, 176; 
whether convulsions are caused by the 
action of poison on the brain or the 
spinal cord, 179 ; certain drugs, when 
taken, are the cause of, 187; they are 
usually of spinal or cerebral origin, 188; 
asphyxial convulsions, 189; experiments 
to ascertain whether they are asphyxial 
or not, 189; excitement of the respira- 
tory centre causes, 237 , asphyxial, only 
occur 1n warm-blooded animals, 237 ; 
carbolic acid produces convulsions in 
frogs, 814 
Copaiba, as a stimulant diuretic, 433; 
value of, in inflammation of the 
bladder, 446 
Copaiva, or copaiba, characters, &c., of, 
912; balsam of, 912; oil of, characters, 
action, and uses of, 912 
Copper, sources, reactions, uses, <c., of, 
674 
Acetate of, 676 
Test solution of, 676 
Nitrate, 674 
Sub-acetate of, 676 
Sulphate of, 675 
Anhydrous, 675 
Test solution of am- 
monio-, 676 
Copper sulphate, action of, on enzymes, 
78; on bacteria, 93; on annulosa, 116; 
as acaustic, 344, 675; asan astringent, 
349; as a local emetic, 373 ; character, 
action, and uses of, 674-76 
Copper, symbol and atomic weight of, 9; 
physiological action of, 27; action of, 
on muscle, 127 et seg. ; causes powerful 
contraction of the vessels, 281; double 
salts of, action of, on the cardiac 
muscle, 316; on the capillaries, 318; as 
a poison, with its antidote, 489; nature, 
action, and uses of, 674-76 
Coriander, characters of, 937 
Fruit, 937 
Oil of, a carminative and stimulant, 
379, 938 
Cornacez, 938 
Cornea, chief drugs employed in disease 
oe the, 216; action of alum on, 216, 
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Corn-smut, 1073 
Cornus, characters and action of, 938 
Cornutine, 1069 
Corolliflorse, 939 
Corrosive chloride of mercury, 692 
Corrosive sublimate, action of, on in- 
fusoria, 65; on enzymes, 78, 79; on 
bacteria, 89, 91, 98, 95; extraordinary 
destructive power of, might be useful 
in destroying bacilli, 102; owes its 
curative power in cases of infantile 
dysentery to its antiseptic action, 106; 
the only trustworthy disinfectant for 
destroying septic organisms, 106; as a 
poison, with its antidotes, 489; nature 
and uses of, 692, 693; one of the most 
powerful antiseptics known, 693; use 
of, in cholera, 692; poisoning by, and 
treatment for, 613 
Coto alkaloids, action of, on the intes- 
tines, 386; Albertoni’s investigations 
regarding the action of the, 386 
Coto bark, composition, action, and uses 
of, 1017; paracoto bark, 1017 
Cotoine, action of, on the intestines, 387 
Cotton, gun, preparation and uses of, 873 
Root bark, characters, action, and 
uses of, 872 
Seed oil, characters and uses of, 872 
Wool, what derived from, 873 
Couch-grass, as a demulcent, 1054 
Cough, chest and stomach, pathology of, 
remcdies for, and general treatment 
of, 246-261; diagram of the afferent 
nerves by which it may be excited, 
247; action and use of expectorants 
in, 250, 255; of emetics, 255; of 
warmth and moisture, 255; of respi- 
rators, 256; of warm clothing, friction, 
liniments, poultices, and plasters, 256 ; 
selection of remedies in treatment of, 
257; action of lactucarium in allaying, 
957 
Cowling, Dr., his rule for dosage, 497 
Cramps of the muscles, cause and general 
treatment of, 212, 218 
Cranesbill, 881 
Cranial circulation, 192; action of alcohol 
on the, 769 
Cream of tartar, nature and uses of, 610 
Creasote, action of, on infusoria, 65; no 
effect on ptyalin, 77; on enzymes, 78, 
79; on yeast and bacteria, 79; as a 
local anodyne, 201; as a remedy for 
toothache, 353; as a local sedative, 
876; as a poison, with its antidote, 
489; characters, tests, and preparations 
of, 817; action of, as a muscular 
poison, 817; on the blood, skin, and 
mouth, 817; on the pulse, respiration, 
and urine, 817; uses of, 817 
Creta, 647. See also Chalk 
Croix, N. de la, results of his experiments 
with different drugs on bacteria, 90, 91 
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‘Croton oil, as a pustulant, 344; as a 
drastic purgative, 389; as a poison, 
with its antidote, 489; action of, ex- 
ternally and internally, 1023; use of, 
ditto, 1023; treatment of poisoning by, 
1024 

Cruciferre, 864 

Crum- Brown, reference to, 150, 859 

Crumb of bread, 1053 

Cryptogams (sub-kingdom II.), 1066- 
1073; filices, 1066; lichens, 1067; 
fungi, 1067; algse, 1073 

Cubeba, 1013 

Cubebs, as a sialagogue, 357; as a stimu- 

lant diuretic, 432; characters and 
composition of, 1013 

Oleoresin of, preparation, action, 
and uses of, 1014; as a stimulant 
diuretic, 1014 

Gil of, 1014 

Cucumber fruit, squirting, 928 

Cucurbitacer, 927 

Culver’s root. See Leptandra 

Cumarin, action of, on the cardiac muscle, 
as an antipyretic, 316 

Cupping, wet, 420 

Cupuliferm, 1030 

-Curare, physiological action of, on the 
endings of etterent nerves, 26; when 
applied externally and internally, 33, 
34; opposite effect of, when differently 
administered, 38; effects of, on the 
blood, 73; on mollusca, 114; on muscle, 
122, 128, 146, 147; list of drugs which 
have a similar action to, on the motor 
nerves, 150, 151; exact locahsation of 
action, 151; on the muscles of respira- 
tion, 238; on the vaso-motor nerves, 
284; on the inhibitory power of the 
vagi, 310; on the vagus ends in the 
heart, 317; on the nerves of the aali- 
vary gland, 355; action of the liver 
on, 405; as a poison, with its anti- 
dote, 489 ; characters, composition, and 
action of, 976; on the motor nerves, 
vagus, and sensory nerves, 976; on the 
spinal cord, muscles and vessels, 976 ; 
on the blood-pressure and on salivation, 
976; effects of, on the general system, 
977 ; uses of, 977 

Curd soap, 1079 

Cusparia or Angostura bark, character, 
881; composition, tests, action, and use, 


Cyanide of potassium, action of, on 
medusa, 112; as a poison, with its 
antidote, 489 

Cyanide of silver, 679; of mercury, 697 ; 

Cyanogen, action of, on the motor ganglia, 
316 

Cydonium, characters and use of, 921 

‘Cypripedium, characters and use of, as an 
antispasmodic, 1036 
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DA Costa, Dr., reference to, 338 
Dandelion, protoplasm of, experiment 
with, on oxygen, 69 
Dandelion root, characters and action of, 
956; on the liver, and as a diuretic, 957 
Dastre, reference to, 277, 298 
Daturine, as a mydriatic, 219; action of, 
on the vagus centre, 317; on the vaso- 
motor centre, 319; on the inhibitory 
gangha, 317; antagonism of, to mor- 
phine, 496; nature, action, and use of, 
991 
Davy, Sir H., split up some supposed 
elements into oxygen and a metal, 11; 
his observation on the properties of 
nitrous oxide, 211 
Dead space, 1100 (Appendix) 
Decoction of lemon, as an antiperiodic, 
891 
Decoctions, 507 
Decoctum, Aloes compositum, 507, 893, 
899, 1039, 1042 
Cetrariz, 507, 1067 
Cinchone, 507, 941 
Granati radicis, 507, 926 
Hematoxyli, 507, 908, 1016 
Hordei, 507, 1054 
Papaveris, 507, 843 
Pareirs, 507, 841 
Quercus, 507, 1030 
Sarsze, 508, 1052 
Sarsre compositum, 508, 880, 899, 
1020, 1022, 1052 
Sarsaparille compositum, 508, 880, 
1020, 1022, 1052 
Scoparii, 508, 900 
Taraxaci, 508, 957 
Delirium tremens, cause, symptoms, and 
treatment of, 771, 772 
Delphinine, action of, on the frog's heart, 
306; on the accelerating centre, 318; 
on the vaso-motor centre, 319; nature, 
action, and use of, 836 
Demulcents, nature, action, and thera- 
peutic uses of, 347, 348; althea as a, 
875; linseed as a demulcent, 876; 
liquorice root as a demulcent, 900; 
gum acacia, or arabica, as a, 914 ; quince 
seedas a, 922; sassafras pithas a, 1020; 
elm as, 1026, triticum as, 1054"; Ice- 
land moss as, 1067 ; chondrus as, 1073 
Deodorisers or deodorants, nature and 
action of, 103, 106 ; iodoform as a, 805; 
carbolic acid as a, 813 
Desmobacteria, 83 
Dew-Smith, reference to, 114 
Diabetes, action of codeine in, 850 
Diaphoretics, action of, on the secretion 
of sweat, 437; antimony as a diapho- 
retic, 726; eupatorium as a, 956; ipe- 
cacuanha as, 950; asclepias as a, 970; 
melissa or balm as, 1007; origanum 
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as, 1007; camphor as, 1019; oil of 
sassafras as, 1020; serpentary root as, 
1012 

Diarrhoea, astringents have a powerful 
effect in checking, 350 

Diastase, 75 

Dickenson, reference to, 1001 

Didymium, symbol and atomic weight of, 
10 


Diedrich, references to, 857 

Diedulin, reference to, 150 

DIGESTIVE SYSTEM, ACTION OF DRUGS 
ON THE, 352-409 ; on the teeth, 352; 
on the saliva, as sialagogues, 353-359 ; 
on thirst, as refrigerants, 360; on the 
salivary secretion, as antisialics, 360 ; 
on the appetite, as gastric tonics, 361- 
369; on acidity, as antacids, 369; on 
vomiting, as emetics, 370-376 ; on the 
stomach, as gastric sedatives, 376; on 
the gases of the stomach, as carmina- 
tives, 378, 379 ; on the intestines, 379- 
388; as purgatives, 388-395; as irri- 
tant poisons, 395-399; on the liver, 
399-407 ; on the pancreas, 407; on the 
intestines, as anthelmintics, 408 

Digestive tract, application of drugs to 
the, 482-485; by the mouth and 
pharynx, 482; as masticatories, 482 ; 
as gargles, 482; by the stomach, 482; 
by the stomach-pump, 483; by the 
gastric syphon, 483; to the intestine, 
484; as enemata, 484 ; as suppositories, 
484; action of opium on the, 860; 
action of digitalin on the, 997 

Digestives, when necessary, 411 

Digitalin, effects of, on medusex, 111; ac- 
tion of, on the vision, 228 ; on the frog's 
heart, 307; on the vagus centre, 317 ; 
on the cardiac muscle, 316; as a cardiac 
tonic, 331; antagonistic action of, 494, 
495; preparation and characters, 994; 
chemistry of, 995; general action of, 
995; special action of, on the muscles, 
nervous system, and spinal cord, 995; 
on the brain, respiration, and blood- 
pressure, 996; on the heart and arteri- 
oles, 996; diagram of a pulse-wave 
before and after injection of, in a dog, 
997; on the vagus-roots and ends, 996; 
peculiar action of, on the frog’s heart, 
996; on the digestive organs and the 
urine, 997; effect of temperature on the 
action of, 998 ; diagram showing effects 
of rise of temperature alone, 998 ; ditto, 
showing effects of rise, after injection 
of, 998; ditto, showing action of, after 
temperature, 999; action of different 
preparations of, 999; uses of, 1000; 
precautions, 1001 ; treatment of poison- 
ing by, 1001 

Digitalinum, 994 

Digitalis, effect of varied quantities of, on 
the pulse, 37; cumulative action of, 42; 
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has sometimes no action on the pulse im 
mneumonia, 47; acts differently on the 
eart of a frog from that of mammals, 

54; action of, on oxidation, 70; on 

mollusca, 114; action of, on the brain, 

198; as a cardiac tonic, 249; as a vas- 

cular tonic, 254; diagram showing the 

blood-pressure and form of the pulse- 
wave before and after the injection of, 
in the dog, 276; on the vagus centre, 

317; on the cardiac muscle, 316; on 

the capillaries, 318; on the heart, as a 

cardiac tonic, 331, 333; the question of 

the use of, in aortic regurgitation con- 
sidered, 333 ; caution to be observed in 

the use of, as a cardiac tonic, 335 ; as a 

vascular tonic, 336; asa sedative, 339 ; 

as a styptic acting on the blood-vessels, 

350; has the power of lessening or ar- 

resting hamorrhage, 351; as a general 

emetic, 373 ; experiment with, on blood- 
pressure, 430; as a hydragogue diu- 
retic, 432; as an anaphrodisiac, 451; asa 
direct emmenagogue, 453; as a poison, 
with its antidotes, 489; antagonism of, 

to other drugs, 494, 495 

Digitalis (foxglove), characters, &c., of, 

994 

Leaf, 994 

Digitin, composition of, 995 

Digitonin, composition of, 995 

Digitoxin, composition of, 995; action 
of, on the cardiac muscle, 316; as a 
cardiac tonic, 331. See Digitalis 

Dilatation of the pupil of the eye, origin 
and nature of, 219-22v 

Dilator muscle of the iris, nature and 
functions of, 217 

Dill, as a stimulant diuretic, 433 

Dill and oil, as a carminative, 379 

Dill, fruit, characters and use of, as a 

carminative, 936 
Oil of, 936 

Dimethylamine, 100 

Dimethyl-coniine, 932 

Diosmex, 882 

Diseases caused by mould-fungi, 82; by 
bacteria, 82 

Disinfectants, Koch’s experiments on bac- 
teria with, 92-96 ; nature and action of, 

103, 106; superheated steam the best 

disinfectant under ordinary circum- 

stances, 106; borax as a disinfectant, 

625; carbolic acid as a, 813; thymol 

as, 1006 

Distilled water, action of, on bacteria, 
93; and calcium salts, on the frog's 
heart, 306; as a lithontriptic, 436 

Diuretics nature and mode of action of, 

431; list of refrigerant, hydragogue, 

and stimulant, 482, 483; saline, action 

of, 433; uses of, 483; adjuvants to, 

434; alkalies as, 599 ; iodide of ethyl as 

a diuretic, 790; caulophyllum as, 843 ; 
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caffeine as a, 872; tansy as, 954; dan- 
delion root as, 957; uva ursa as, 962; 
chimaphila as, 962; benzoic acid as, 
965; serpentary root as, 1012; thuja 
as, 1063; oil of juniper as, 1064; sar- 
saparilla as, 1052; garlic as, 1040; 
squill as, 1041 

Di-toluyl-diethyl ammonium iodide, ac- 
tion on motor nerves, 150 

Dogiel, references to, 287, 295 

Dog-rose, fruit of the, 920 

Dogs, experiments with drugs on, 54-56 ; 
Majendie’s series of experiments on the 
action of strychnine onthe reflex powers 
of the spinal cord of, 177 et seq.; easiest 
way of anxsthetising, 210; diagram of 
a stopcock by which air or vapour, or 
two kinds of gas, may be given to, 211; 
diagram showing the blood-pressureand 
form of the pulse-wave befure and after 
the injection of digitalis in, 276 ; action 
of the heart in, 287; difference be- 
tween rabbits and, in this respect, 287; 
cause of the stoppage of the heart in, 
297; effects of large doses of opium 
injected into, 384 ; diagram of a pulse- 
wave before and after injection of digi- 
talis in, 997; action of, on, 997 

Dogwood, 938 ; dogwood quinine, 938 

Jamaica, action and use of, 913 

Donaldson, reference to, 996 

Donovan's solution, 721 

Dosage, the rules which affect correct, 
497 

Dose, nature, size, and effects of a, on the 
system, 37; rules which regulate the 
amount of a, for children and adults, 
497; Dr. Young’s rule, 497; Dr. 
Cowling’s, 497; the author’s proposed 
modification of Dr. Cowling’s, 497 

Douche, nasal, diagram of a, 478 

Douches, cold, nature and uses of, 463; 
the spinal, 464; the ascending, 464 

Dover’s powder, as a vascular stimulant, 
330, 331; as a sudorific, 421; in com- 
bination with mercury, 688 ; ten grains 
of, useful when a cold is coming on, 
860 ; will cause diaphoresis, 861 

Dropsy, the pathology of, 336, 337; dia- 

m of Ranvier’s experiment on, 836 ; 

the principal causes of, 336 ; and drugs 
that are useful in, 336, 337 ; usefulness 
of upward friction in, 345 

Drugs, reaction between, and the various 
parts of the body, 5; changes under- 
gone by, in the body, 5; physiological 
action of, depends chiefly upon their 
power of acting on one tissue or organ 
first, 26 ; the effects produced by large 
and moderate doses of veratrine on 
the frog an example of this, 26; effect 
of artificially modifying the chemical 
constitution of, 32; CIRCUMSTANCES 
WHICH AFFECT THE ACTION OF, ON 
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THE ORGANISM, 33-56 ; direct and in- 
direct action of, 34; local and remote 
action of, 33; relation of effect to 
quantity employed, 36; the doctrine 
of homceopathy in, 36; the dose, 37; 
size, 37; and mode of administration 
of, 38; difference betwixt venous and 
subcutaneous injection and absorption 
by the stomach, 38-40; action of the 
liver on, 39; absorption and excretion 
of, 39-40; cumulative action of, 41; 
effect of different preparations of, 42 ; 
of fasting on the action of, 43; of 
habit, 43, of temperature, 44; effect 
of temperature on the action of, on 
the spinal cord, 46; the proper de- 
finition of the action of, 1s the re- 
action between them and the various 
parts of the body at a certain tem- 
perature, 47: effects of climate on, 
48; time of day, 48; season, 48; and 
disease, 49; use of experiments in the 
administration of, 49; effects of idio- 
syncrasies on the power of, 51; objec- 
tions to experiments, 53 ; difference in 
the effect of, on men and animals, and 
on different animals, 63-55 ; erroneous 
deductions from, 55, 56; ACTION OF, 
ON PROTOPLASM, BLOOD, AND LOW 
ORGANISMS, 57-108; on albumen, 57; 
on protoplasmic movements, 59-63; 
on infusoria, 63-65; relations of mo- 
tion and oxidation to, 65-70; action 
of, on oxidation, 69; on the blood, 70- 
73; on enzymes, 75-79 ; on the move- 
ments of bacteria, 88; on the repro- 
duction of bacteria in general, 89 ; and 
on the destruction of the germs, 89; 
table of the comparative action of 
different, on bacteria, 90, 91; action 
of, on particular species of, 92; mode 
of experimenting on the action of, on 
the reproduction of bacteria, 92; 
Koch’s experiments with three groups 
of disinfectants on bacteria, 93 ; action 
of, on the development and growth of 
bacilli, 95; strength of various disin- 
fectants required to prevent the de- 
velopment of anthrax bacilli, 95; 
effect of, on the action of bacteria in 
the animal body, 102; ACTION OF, ON 
INVERTEBRATA, 109-116; on the me- 
dus, 109-113; on mollusca, 114; on 
ascidians, 114; on annulosa, 114; oN 
MUSCLE, 117-143; on voluntary 
muscle, 117 ; as poisons to the muscles, 
126-131; the action of, on muscle 
is relative, not absolute, 136; on in- 
voluntary muscular fibre, 137; hypo- 
thetical considerations regarding the 
action on muscles, 141; ON NERVES 
144-158 ; on motor nerves, 146; on 
motor nerve-endings, 147; on the 
trunks of motor nerves, 154; on sen- 
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sory nerves, 155; on the peripheral 
ends of the sensory nerves, 157; ON 
THE SPINAL CORD, 159-182; on the 
conducting power of the cord, 159; on 
the reflex action of the cord, 160, 163; 
direct, indirect, and inhibitory paraly- 
sis of the cord by, 164-171; explana- 
tion of the action of certain drugs on a 
given hypothesis, 171-177 ; stimulating 
action of, on the reflex powers of 
the cord, 177-181; ON THE BRAIN, 
183-215 ; depressant action of, on the 
motcr centres, 187; irritant action of, 
on the motor centres in the brain, 188; 
action of, on the sensory and psychical 
centres in the brain, 191-215; drugs 
which increase the functional activity 
of the brain, 192; nerve stimulants, 
192; cerebral stimulants, 192; which 
lessen the functional activity of the 
brain, 195; hypnotics, or soporifics, 
196; narcotics, 200; anodynes, or 
analgesics, 201 ; anesthetics, 203-211 ; 
antispasmodics, 212; action of drugs 
on the ccrebellum, 215; ON THE 
ORGANS OF SPECIAL SENSE, 216-231 ; 
on the eye, 216; on the conjunctiva, 
216; on the lacrimal secretion, 217; 
on the pupil, 217-223; on accommo- 
dation, 225; on intra-ocular pressure, 
226 ;on the sensibility of the eye, 227; 
in producing visions, 228; on bearing, 
228; on smell, 230; on taste, 230; ON 
RESPIRATION, 232-261: action of, when 
injected into the jugular veins, 239 ; on 
the respiratory centre, 240-244 ; on the 
respiratory nerves, 244-257; ON THE 
CIRCULATION, 262-339; method of 
ascertaining the action of, on the cir- 
culation, 268-270; diagrams illustra- 
tive of this, 272-276; investigation of 
the action of, on the arterioles, 277~— 
280; another method of ascertaining 
the action of, on the blood-vessels, 
280-283 ; action of, on the vaso-motor 
and vaso-dilating nerves, 283 ; on reflex 
contraction of vessels, 286; as the 
cause of alteration in blood-pressure 
and pulse-rate, 293 ; on the pulse-rate, 
295 ; on the cardio-inhibitory functions 
of the vagus, 295 ; on the reflex stimu- 
lation of the vagus, 296; on vagus- 
roots, 297; on the heart of the frog, 
299-305; on the muscular substance 
of the heart, 305-310; on the vagus in 
the frog, 310; on inhibition of the 
heart, 310-312; theories regarding the 
mode of action of, upon the heart, 312- 
315; diagram to illustrate the action 
of, on the various parts of the cir- 
culatory apparatus, 315; on the vagus- 
centre, 317; on the accelerating and 
vaso-motor centres, 318, 319; on the 
vagus-ends in the heart, 317; on the | 
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inhibitory and motor ganglia, 316, 
817; on the cardiac muscle, 316; on 
the vaso-motor nerves, 318; on the 
capillaries, 318; various experiments 
with, on the heart of a frog, 819-328 ; 
therapeutic use of, acting on the circu- 
lation, 328-339 ; as cardiac stimulants, 
828: as vascular stimulants, 330; as 
cardiac tonics, 331-335; as vascular 
tonics, 335; as cardiac sedatives, 338 ; 
as vascular sedatives, 339; ACTION OF, 
ACTING ON THE SURFACE OF THE 
BODY, 340-351; as irritants and coun- 
ter-irritants. 340-347 ; as rubefacients, 
344, 345; as vesicants; 344, 345; as 
pustulants and caustics, 344, 346; as 
emollients and demulcents, 347~348 ; 
as astringents, 349-350; as styptics, 350, 
351; ACTION OF, ON THE DIGESTIVE 
SYSTEM, 352-409; on the teeth, 352; 
as sialagogues, 353-359; as refri- 
gerants, 360; as antisialics, 360; as 
gastric tonics, 361; on the secretion 
of the stomach, 363; on the move- 
ments of the stomach, 365; as antacids, 
369; as emetics, 370-376; as gastric 
sedatives and anti-emetics, 376; as 
carminatives, 378, 379; action of, on 
the intestines, 379-409 ; on absorption 
from the intestines, 386; as intestinal 
astringents, 387; as purgatives, 388— 
395; as irritant poisons, 395-309; 
action of, on the liver, 399 ; as hepatic 
stimulants, 402; as cholagogues, 404- 
407; as hepatic depressants, 407; 
action of, on the pancreas, 407; as 
anthelmintics, 408; ON  TISSUE- 
CHANGE, 410-421 ; as tonics, 410; ON 
EXCRETION, 422-445, on the kidneys, 
422 et sey.; a8 diuretics, 431-454; in 
albuminuria, 434; as lithontriptics, 
436; on the skin as diaphoretics and 
sudorifics, 437~441 ; as antihidrotics or 
anhidrotics, 441-443; on the bladder, 
443-446; ON THE GENERATIVE SY8- 
TEM, 447-456; as aphrodisiacs and 
anaphrodisiacs, 447~453 : as emmena- 
gogues and ecbolics, 452-454; upon: 
milk, 455, 456; METHODS OF ADMINIB- 
TERING, 457-485 ; by the skin, 457 et 
seq.; as baths, 459; cold baths, 460- 
466; warm baths, 466; medicated 
baths, 469; vapour baths, 470; air 
baths, 471; friction and inunction, 
472; endermic application of, 474; 
hypodermic administration of, 474; 
application of, to the eye, 477; to the 
ear, 477; to the nose, 478; to the 
larynx, 479; to the lungs, 481; to the 
digestive tract, 482; to the urethra, 
484; to the vagina and uterus, 485; 
as antidotes, 486-491; antagonistic 
action of, 492-496 ; table showing the: 
antagonism of, 495-496 
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Drunkenness, general effects of, 767 et 
seg.; causes and treatment of, 772 

Duboisine, action of, as a mydriatic, 219; 
on the respiratory centre, 240; on the 
inhibitory ganglia, 317 

Dujardin-Beaumetz, reference to, 1930 

Dulcamara, characters, action, and uses 
of, 983; action of, on the nervous sys- 
tem, heart, respiration, and tempera- 
ture, 983; as an alterative, 984 

Dumas, M., points out a curious relation- 
ship between the potassium and the 
lithium group of elements, 17 

Dyad metals, 644 et seq. 

Dyspepsia, atonic, slight stimulants pro- 
duce appetite in, 363 

Dyspnoea, nature and cause of, 237-240 ; 
action of aconitine on, 833 


E. 


EAR, various diseases of the, and their 
treatment, 228, 229; action of salicylic 
acid on the, 820; application of drugs 
to the, 477; diagram of a vulcanite 
syringe for injecting solutions into 
the, 477; action of pilocarpine on the, 
884 

Eau de Cologne, as a cardiac stimulant, 
328; as a general stimulant, 890; uses 
of, in headache, fainting, &c., 773 

Ecbolics, nature and action of, 452; list 
of the chief, 454; uses of, 454; ad- 
juncts to, 455 

Eckhard, references to, 174, 175, 284 

Egg-albumin, 1085 

Yolk of, 1085 

Elaterin, characters and action of, 929; 
a powerful hydragogue cathartic, 929; 
action of, on the nervous system, 929 

Elaterinum, 505 

Elaterium, as a drastic purgative, 389; 
and a hydragogue, 390; characters and 
composition of, 929 

Elder, characters and uses of, 939 

Flowers, 939 

Elecampane, 959 

Electricity, effects of, on the protoplasmic 
movements, 60, 61; on the action of 
infusoria, 64 

Elements composing the earth, list of 

“the, with their symbols and atemic 
weights, 9, 10; nature of the, 11; 
recent spectroscopic researches prove 
them to be compounds, 13; dissociation 
of the, 12; spectrum analysis of the, 
11-15; evolution of the, 15; classifica- 
tion of the, 15; according to their 
atomic weight, 16; in groups, 17; in 
series, 17; Mendelejeft's classification, 
19; differences between the even and 
the uneven series, 18; the classification 
in series not yet perfect, 20; general 
relations uf the, 20-32; organio radi- 
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cals, 20; chemical reactions of the, 24; 
physiological reactions of the, 24; the 
latter divided into groups, 25; relation 
between atomic weight and physio- 
logical action, 28; between spectro- 
scopic characters and physiological 
action, 27; connection between che- 
mical constitution and physiological 
action, 32; relation between isomorph- 
ism and physiological action, 26; 
Blake’s division of the, into nine 
groups, according to their physiological 
action, 27; his classification and con- 
clusions cannot be accepted as final, 27 
Elemi, nature and use of, 893 
Elixir aurantii, 508, 889 
Elixirs, 508 
Elm, characters and uses of, 1025; asa 
demulcent, astringent, and tonic, 
1026 
Slippery, 1025; characters of, 1025 
Embrocations or liniments, 515 
Emetics, aid the action of antiperiodics, 
and sometimes cure ague without their 
aid, 108; powerful adjuncts to ex- 
pectorants, 255; nature and action of 
370; dinded into two classes, local 
and general, 373; the various uses of, 
374-376 ; in simply emptying the 
stomach, 374; in expelling foreign 
bodies from it, 374; in removing the 
contents of it, 374; in removing poison 
from it, 374; and bile, 374; and ob- 
structions from the air-passages, 375 ; 
contra-indications of, 375; anti-, 376; 
salt as an emetic, 620; alum as, 655; 
sulphate and acetate of zinc as, 668 ; 
sulphate of copper as, 344, 675; sub- 
sulphate of mercury as, 690; antimony 
as, 725; hydrochlorate of apomorphine 
as, 849; mustard as a prompt and 
direct, 865; ipecacuanha as an, 950; 
phytolacca root as, 1009; iris as, 1039 
Emetine, action of, on muscle, 128; asa 
depressant expectorant, 255; action of, 
on the cardiac muscle, 316; asa general 
emetic, 373 
Emmenagogues, nature and action of, 
452; list of indirect and direct, 453 ; 
caulophyllum as an emmenagogue, 
843; oil of rue as an, 881; tansy as, 
954; hedeoma or pennyroyal as, 1007; 
origanum as, 1()07 
Emollients, nature, action, and thera- 
peutic uses of, 347, 348 
Emphysema, with copious secretion of 
mucus, @ combination of morphine and 
atropine useful in, 250 
Empincal therapeutics, explanation and 
example of, 3 
Emplastrum ammoniaci, 508, 934 
cum Hydrargyro, 
508, 686, 702, 
934, 966 
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Emplastram Arnice, 508, 958, 966 
Asafceetide:, 508, 702, 933, 966 
Belladonne, 508, 966, 985 
Calefaciens, 508, 1016, 1061, 1090, 

1091 
Cantharidis, 508, 1061, 1078, 1084 
Capsici, 508, 966, 984 
Ferri, 508, 702, 743, 966 
Galbani, 808, 702, 933, 966, 1090 
Hydrargyri, 508, 686, 966 
Ichthyocolle, 508, 1086 
Opii, 508, 702, 844, 845, 966, 1061 
Picis, 508, 966, 1016, 1057, 1061, 
1062, 1090 
Burgundice, 508, 1062 
Canadensis, 508, 1062 
cum Cantharide, 508, 1062 
Plumbi, 508, 702, 966 
Iodidi, 508, 705 
Resinz, 508, 702, 966, 1061, 1079 
Saponis, 508, 578, 702, 966, 1061, 
1079 
Fuscam, 966, 1079, 1090 
Endermic application of drugs, 474 
Endocarditis, ulcerative, micrococci pre- 
sent in, 99 

Enema Aloes, 509, 1042, 1044 
Asafcetidse, 509, 932 
Magnesii sulphatis, 509, 966 
Opii, 509, 844 
Tabaci, 509 
Terebinthing, 509, 1058 

Enemas, injections, or clysters, 508; na- 

ture and uses of, 484 

Engelmann, reference to, 138 


Enzymes, nature of, 75; action of drugs ; 


on, 76; functions of, 76; list of the 
chief, in the animal body, 76; method 
of ascertaining the action of drugs on, 
76; table and diagram showing the 
different action of drugs on different, 
73, 79; methods of hberating from 
zymogens, 80; alteratives supposed 
to alter in some way the action of, 
413 

Epidermic application of drugs, 457 

Epsom salts, 659 

Erbium, symbol and atomic weight of, 10 

Ergot, action of, on the vaso-motor centre, 
319; on the motor ganglia, 316; as a 
vascular redative, 330; as a styptic 
acting on the blood-vessels, 350; has 
the power of lessening or arresting 
hemorrhage, 351 ; as a direct emmena- 
gogue, 453; one of the chief ecbohcs, 
454; as a poison, with its antidotes, 
48%; its characters, composition, and 
general action, 1068, 1069; special 
action, 1070 

agi characters and preparations, 1068, 

Ergotin, extract of, ite action on the 
nervous system, muscles, and sensory 
nerves, 1071; on the circulation and 
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heart, 1071; on the vaso-motor system, 
respiration, and secretion, 1071; on 
the alimentary canal and uterus, 1072; 
therapeutics, 1072 
Ergot of rye, 1068 
Ergotinic acid, 1069 
Ergotinin, 1069 
Ergotinum, 505 
Ergotism, symptoms of, 1069, 1070 
Ericacer, 961 
Erysipelas, caused by micrococci, 99 
Erythrophlcein, as a cardiac tonic, 331 
Erythrophleum, state of the pulse and 
blood-pressure in a cat after division 
of the spinal cord and injection of, 
273; action of, on the vagus-roots, 
296; on the cardiac muscle, 316; asa 
cardiac tonic, 331; diagram showing 
the effect of, upon the blood-pressure 
and secretion of urine, 430; as a hy- 
dragogue diuretic, 432 
Erythroxylacer, 877 
Erythroxylon (coca), characters and com- 
position of, 877; action of, as a power- 
ful local anasthetic, 878; on the nerve- 
centres, respiration, pulse, and blood- 
pressure, 878, 879; on mammals, 878 ; 
on the secretion of saliva and sweat, 
879; on the urine and temperature, 
879; uses of, 879 
Escharotics, acids as, 568 
Esmarch, reference to, 801 
Essences, 509 
Essentia Anisi, 509, 935 
Menthz piperitz, 509, 1004 
Ether, action of, on bacteria, 93; on 
annulosa, 115; on muscle, 128 et seq. ; 
on psychical processes, 191; nature of 
narcosis by, 204; first used as an an- 
esthetic in dentistry, 212: as an anfi- 
spasmodic, 213; action of, on the 
respiratory centre, 241; on the brain, 
244; on the vaso-motcr centre, 319; 
on the motor ganglia, 316; asacardiac 
stimulant, 328, 329; aa ai vasculir 
stimulant, 330; us a rubefacient, 344 : 
as a sialagogue, 357; as a local seda- 
tive, 376; and acetic acid, as a carmi- 
native,379; action of,on the vascularity 
of and absorption in the intestine-, 
386; a8 a poison, with its antidotes, 
488; its preparation, character, and 
uses, 780; action of, on the skin, 781; 
mouth, stomach, and intestine, 781; 
cerebral hemispheres, spinal cord, and 
medulla oblongata, 782; muscles, 
nerves, and blood, 782; and heart, 
782; difference between chloroform 
and, 782 
Ether, simple and saline— 
Acetic, 780, 783 
Amy], nitrite of, 784 
Compound spirit of, 783 
Nitro-glycerine (glonoine), 788 
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Xther, oil of, 783 
Pure, 780 
Spirit of, 781 
Nitrous, 784 
Stronger, 781 
‘Ether spray as an anesthetic, 157 
Ethereal oils, action of, on bacteria, 103 
Ethy)], iodide of, preparation and charac- 
ters of, 790; action and uses of, as an 
anwsthetic, alterative, diuretic, anti- 
spasmodic, 790; mode of administra- 
tion, 790 
Ethyl-atropine, action of, on the motor 
nerves, &c., 989 
Ethyl-carbamate. See Urethane 
Eucalyptol, action of, on bacteria, 95 ; as 
a disinfectant, 106; and antiperiodic, 
107; as a vermicide, 408 
Eucalyptus, character, action, and uses of, 
925; oil of, 925; action of, as an anti- 
septic, 925; on the blood, spleen, and 
skin, 925; effects of, when swallowed, 
925; action of, on the nerve-centres, 
spinal cord, 925; brain, medulla, and 
heart, 925; on the temperature, 925 ; 
how excreted, and uses of, 926 
Eucalyptus oil, action of, on enzymes, 78 ; 
on bacteria, 91; use in blood-poironing, 
106, 926 
Eulenberg, references to, 40, 204 
EKuonymin, as a cholagogue, 390; as a 
hepatic stimulant, 403 
Euonymus (wahoo), nature and action of, 
894; acts as a hepatic stimulant, &c., 
895 
Eupatorium, characters and use of, 956; 
as a tonic, diaphoretic, emetic, and 
cathartic, 956 
Euphorbiacex, 1022 
Euphorbium, action of, on the nose, 245; 
as a vesicant, 344 
Eustachian tube, the, some diseases of, 
and their treatment, 229 
Evolution of species and of elements, 15 
Ewald, A., reference to, 176 
Ewers, references to, 245, 296 
EXCRETION, ACTION OF DRUGS ON, 4232- 
446 
Expectorants, nature and action of, 250— 
268; action of, on the secretions of the 
air-passages and the mucous mem- 
branes, 250, 251; on the expulsive 
mechanism, 254; list of depressant, 
255 ; of stimulating, 255; adjuncts to, 
255 ; antimony as an expectorant, 726 ; 
cimicifuga (black snakeroot) as an, 
838 ; senega root as a stimulating, 868 ; 
myrrh as, 893 ; balsam of Peru as, 903; 
balsam of Tolu as, 903; cheken as, 923; 
banum and ammoniacum as, 933; 
pecacuanha as, 950; benzoic acid as, 
$65; marrubium as, 1007; cascarilla 
bark as, 1022; garlic as, 1040; squill 
aa, 1041 
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Experiments, use of, 49; upon healthy 
man, 51; fallacies, 52; in disease, 52; 
objections to, answered, 53-55; erro- 
neous deductions from, 55, 66; mode 
of conducting, for examining the action 
of drugs on infusoria, 63; for testing 
the oxidising power of protoplasm, 
68; the action of drugs on oxidation, 
69; the action of drugs on alcoholic 
fermentation, 81; on the movements 
of bacteria, 88; on the destruction of 
germs, 89; on the action of drugs on 
the reproduction of bacilli, 92; and on 
the development aud growth of bacilli, 
95; for testing the action of drugs on 
the motor nerves, 147-149; on the 
reflex action of the spinal cord, 163, 
164 ; on the respiratory centre, 240; on 
the action of drugs on the circulation, 
262-268 ; on blood-pressure, 268-270 ; 
on the action of heat and cold on the 
frog’s lung, 278-280 ; on the action of 
the heart on blood-pressure, 292; on 
the heart of the frog, 299-303; 
Stannius’s, on the action of the various 
cavities on the frog’s heart, 319; Ran- 
vier’s, on dropsy, 336 

Expressed oil of nutmeg, 1016 

Extract of ergot, 1069 

Extract of malt, 1054 

Extracts, 509; fluid or liquid extracts, 
510; fresh or green extract, 512 

Extractum, Aconiti, 510, 513, 831, 832 

Fluidam, 511, 832 
Alcohdlicam, 985 
Aloes aquosum, 510, 1042 
Barbadensis, 510, 1044 
Socotrinz, 510, 1042 
Anthemidis, 510, 955 
Arnice Radicis, 510, 958 
Fluidum, 511, 958 
Aromaticum fluidum, 511 
Aurantii amari, 511 
Fluidum, 888 
Belz liquidum, 510, 892 
Belladonnee, 985 
Belladonne fluidum, 510, 511, 513 
Alcoholicum, 510, 985 
Brayere fluidum, 511, 921 
Buchu fluidum, 511, 882 
Calami fluidum, 511, 1053 
Calumbe, 841 
Fluidum, 841 
Cannabis Indic, 1026 
Fluidum, 510, 511, 1026 
Capsici fluidum, 511, 984 
Castanes fluidum, 511, 1034 
Cheken fluidum, 924 
Chimaphila, 962 
Fluidum, 511, 963 
Chirates fluidum, 511, 980 
Cimicifuge fluidum, 511, 837 
Cinchone, 940 
Liquidum, 941, 967 
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Extractum Cinchone Flave liquidum, Extractum'Lobelix fluidum, 511, 962 
510 Lupuli, 510, 1028 


Fluidum, 510, 11, 940 
Coce liquidum, 877 
Colchici, 510, 513, 1049 
Aceticum, 610, 518, 6577, 
1049 
Radicis, 1049 
Radicis fluidum, 610, 511, 
1049 
Seminis fluidum, 611, 1050 
Colocynthidis, 510, 928 
Compositum, 510, 928, 
981, 1042, 1043, 1038, 
1079 
Conii, 931 
Alcoholicum, 510, 931 
Fluidum, 510, 611,513, 931 
Cornus fluidum, 511, 948 
Cubebe fluidum, 511, 1014 
Cypripedii fluidum, 511, 1036 
Digitalis, 994 
Fluidum, 511, 994 
Dulcamare fluidum, 511, 983 
Ergotz, 1069 
Ergotz fludum, 510, 511, 1069 
Liquidum, 510, 1069 
Erythroxyli fluidum, 511, 877 
Eucalypti fluidum, 511, 925 
Euonymi, 510, 895 
Eupatorii fluidum, 511, 956 
Filicis hquidum, 511, 1066 
Frangulsz fluidum, 511, 896 
Gelsemii alcoholicum, 978 
Fluidum, 511, 978 
Gentianz, 979 
Fluidum, 610, 511, 979 
Geranii fluidum, 511, 881 
Glycyrrhize, 899 
Fluidum, 510, 611, 899 
Glycyrrhize Liquidum, 511, 899 
Purum, 510, 899 
Gossypii radicis fluidum, 511, 872 
Grindeliz filuidum, 511, 959 
Guarane fiuidum, 511, 897 
Hematoxyli, 510, 908 
Hamamelidis fluidum, 511, 1029 
Hydrastis fluidum, 511, 839 
Hyoscyami, 990 
Alcoholicum, 510, 990 
Fluidum, 510, 611, 618, 
99) 
Ipecacuanhe fluidum, 511, 949 
Inidis, 1039 
Indis fluidum, 610, 511, 1039 
Jabsrandi, 883 
Jalapx, 510, #82 
Juglandis. 510, 1029 
Krameri:e, $68 
Fluidum, 511, 868 
Lactucey, 510, 513, 957 
Lactucarii fluidum, 511, 957 
Leptandre, 1(4)2 
Fluidum, 510, 511, 1002 


Lupulini fluidum, 511, 1028 
Malti, 510, 1054 
Maticsz fluidum, 511, 1015 
Matico fluidum, 1015 
Mezerei, 1022 
Mezerei Zthereum, 510, 1022 
Fluidum, 510, 511, 1022 
Nucis Vomice, 971 
Fluidum, 510,511,978 
Opii, 510, 844 
Liquidum, 511, 844 
Papaveris, 510, 843 
Pareirw, 84] ~° 
Fluidum, 610, 611, 841 
Liquidum, 511, 841 
Physostigmatis, 510, 904 
Pilocarpi fluidum, 611, 883 
Piscidise erythrinew fluidum, 913 
Podophylili, 838 
Fluidum, 510, 511, 838 
Prani virginiane fluidum, 611, 917 
Quassize, 892 
Fluidum, 510, 512, 892 
Rhamni frangulz, 896 
Liguidum, 896 
Rhei, 1010 
Fluidum, 510, 512, 1010 
Rhois glabre fluidum, 512, 898 
Rose fluidum, 512,920 
Rubi tluidum, 512, 919 
Rumicis fluidum, 512, 1011 
Sabinw fluidum, 512, 1064 
Sanguinaria flurdum, 512, 863 
Sarse liquidum, 511, 1052 
Sarsaparilla tluidum, 512, 1052 
Sarsaparile compositum fluidum, 
§12, 1020, 1022, 1052 
Scille fluidum, 512, 1041 
Scutellaria fluidum, 512, 1008 
Senege fluidum, 512, 868 
Senne fluidum, 612, 910 
Serpentariz fluidum, 512, 1012 
Spigelize fluidum, 512, 978 
Stillingiz fluidum, 612, 1023 
Stramonii, 992 
Fluidum, 510, 512, 992 
Taraxaci, 957 
Fluidum, 510, 512,613, 957 
Tritici fluidum, 612, 1054 
Uves ursi fluidum, 512, 962 
Valerianz fluidum, 512, 952 
Veratri viridis fluidum, 512, 1045 
Viburni fluidum, 612, 939 
Xanthoxyli fluidum, 612, 883 
Zingiberis fluidum, 612, 1037 
Eye, action of drugs on the, 216-228 ; 
chief drugs employed in the treatment 
of disease of the cornea, 216; on the 
conjunctiva, 216; on the lacrimal 
secretion, 217; projection of the eye- 
ball, 217; on the pupil, 217; diagram 
to show the nervous supply of the, 218; 
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the iris of the, and the two muscles of 
which it consists—the sphincter and 
the dilator, 217, 218; drugs which act 
on the iris—mydriatics and myotics, 
219; causes and consequences of the 
dilatation of the pupil of the, 219-221 ; 
and of the contraction of the, 221; 
action of drugs on accommodation, 
223; on intra-ocular pressure, 223; 
uses of mydriatics and myotics, 225; 
action of drugs on the sensibility of 
the, 227; in producing visions, 228 ; 
application of drugs to the, 477; action 
of purified chloroform on the eye, 799; 
of aconitine, 834; of opium on the 
pupil of the, 854; of cocaine, 878; of 
puocarpine, 885 ; of Jamaica dogwood 
on the pupil of the, 913; of gelsemium, 
978; of belladonna or atropine, 987; 
of Indian hemp or American cannabis, 
on the pupil of the, 1027 


F, 


FAINTING, cause of, 264 ; effect of empty- 
ing the bladder on, 264 ; treatment of, 
265 

Farina lini, 876 

Fasting, rapid effect of drugs when 
taken, 43 

Fats, as emollients, 347 

Fatty degeneration, due to a twofold 
action, 415; of the liver, stomach, and 
kidneys produced by phosphorus, 711 ; 
what this chiefly depends on, 711; of 
the vessels, and its result, 711; of the 
liver and other organs produced by 
arsenic, 715 

Febrifuges. See Antipyretics 

Feet, cold, remedy for, 199 

Feitelberg, reference to, 337 

Fel bovis inspissatum, 1082 

Purificatum, 1082 
Fennel as a carminative, 379; as a 
stimulant diuretic, 4133; charac- 
ters, composition, and uses of, 934 
Fruit, characters and use of, as a 
stimulant and carminative, 934 

Ferments, inorganic, 74; organic and 
organised, 74; nature of, 75; the pro- 
cess of fermentation divided into two 
kinds, 75; diastatic amylotic, 76; in- 
versive, 76; proteolytic, 76; action of 
drugs on, 75-79; yeast and bacteria, 
80 et eg description of the chief 
organised, 80 et seg.; Brefeld’s classi- 
fication of, 81; diagram illustrating 
the principal organised, 83. See also 
Yeasts, Mound-fungi, Bacteria, Ba- 
cillus, &c. 

fern, male, its characters, physiological 
action, and therapeutics, 1066 ; method 
of administration, 1066 
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Ferri arsenias, 720 
Carbonas Saccharata, 1055 
et Ammonii citras, 743 
et Quininz citras, 748, 942 
et Strychnineg citras, 748, 972 
Sulphas Exsiccata, 741 
Ferric chloride, action of, on bacteria, 
93; as an astringent, 349; as a styptic, 
350 
Ferrier, Dr., references to, 173, 186, 201, 
215, 228, 230; composition and use ot 
his snuff, 731 
Ferrocyanide of potassium, 616 
Ferrous salts, physiological action of, 27 
Ferrous sulphate, action of, on bacteria, 93 
Ferrum tartaratum, 610, 743 
Fever, remittent, depends on the presence 
of a spirillum in the blood, 107 
Fibres, efferent and afferent, position and 
functions of the, 856 
Fibrin, condition of, when digested with 
pancreatic juice, 408 
Fibrin, effects of heating, 75; and of 
pepsin on, 75 
Fick, A., his kymograph, 269 
Fick, J., reference to, 124 
Figs, as demulcents, 347; as laxatives, 
389; characters, composition, and uses 
of, 1029 
Filices, 1066 
Filix mas, as a vermicide, 408 
Fir-wool oil, action and use of, 1059 
Fire-damp, as a poison, with its antidote, 
487 
Fish, mechanism of respiration in the, 
232 ; diagram of a, 233 
Flag, blue, 1039; as an emetic or cathar- 
tic, and a stimulant, 1039 
Flay, sweet, as a stomachic stimulant, 
1053 
Flaxseed, 876; oil of, 877 
Flea-powders, fennel, 934; pyrethrum, 952 
Flies, Spanish, 1091; external and in- 
ternal action of, 1091; in very large 
doses, 1092; on the salivary glands, 
1092; on the urinary organs, 1092; 
external and internal use of, 1092; as. 
an irritant and counter-irritant, 1092; 
precautions, 1094 
Floél, reference to, 383 
Flour, wheaten, 1053 
Flourens, reference to, 286 
Flowers of sulphur, its preparation, 
characters, &c., 543 
Fluorine, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16 
Fodor, reference to, 85 
Fokker, reference to, 102 
Food, discussion as to whether alcohol 
can be deemed a, 767 
Foot-baths, warm, utility of, as direct 
emmenagogues, 453 
Formad, reference to, 98 
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Formic acid, action of, on bacteria, 94 

Foster, M., references to, 114, 175, 177 

Fothergill, Dr. Milner, his plan of pre- 
paring hydrobromic acid, 567 

Franck, F., reference to, 186, 187 

Francois-Franck and Brissaud, reference 
to, 193 

Frankincense, common, characters and 
use of, 1057 

Fraser, references to, 150, 171-173, 296, 
492, 1100 

Freusberg. reference to, 181 

Friars’ balsam, 965 

Friction, one of the simplest rubefacients, 
344; value of friction of the skin, as 
an adjunct to cold baths, 461 

Fritsch, reference to, 186 

Frogs, effects of large and small doses of 
veratrine on, 26; and of various poisons, 
when modified by heat or cold, 45, 46; 
various experiments on, 54-56; action 
of quinine on the mesentery of, 62; 
action of veratrine on, 128; experiment 
on the sartorius of, 132; rhythmical 
action of the ventricle of the heart of, 
138; experiment on the leg of, 147; 
explanation and diagram of the mode 
of experimenting on the sensory nerves 
in, 148; experiment on the gastro- 
cnemius of, 161-163 ; mode of experi- 
menting on the action of drugs on the 
reflex action of the spinal cord of, 163; 
on the heart of, 164; diagram, showing 
the nervous system of, 166; experiments 
with quinine on the spinal cord of, 166 ; 
experiments with, 167-174 ; on the sar- 
torius of, 176 ; experiments on the ner- 
vous system of the, 183; diagram of 
the higher nerve-centres of, 184; Pre- 
vost’s experiment with chloroform on 
the brain of, 206; the easiest way of 
anexsthetising, 209-211; action of alco- 
hol on, 215; on convulsions in, 237; 
diagram to illustrate the effects of the 
horizontal and vertical position of the, 
in shock, 263; experiments on the 
arterioles of, 278; as to the effects of 

on the vessels of, 278; and as to 

the effect of heat and cold on the lung 
of, 279; diagram illustrative of this, 
279; method of maintaining artificial 
circulation in, 280; method of measure- 
ment by the rate of flow, 281; experi- 
ments on the outflow of blood from 
divided vessels in, while the nervous 
system is intact, 285; heart beats in 
the, when imperfectly filled, 292; the 
heart of, 299 ; of the heart of, 
299 ; diagram of the auricular septum 
in, 800; action of drugs on the heart 
of, 301; instrument for showing the 
action of heat and cold, and of poisons 
on the heart of, 301; effect of heat and 
cold on the action of the heart of, 301; 
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Ludwig and Coats’s apparatus for ob- 
serving alterations in the pulsations 
and rhythm of the heart of, 302; 
Williams’s, 303; tracings showing 
changes in the pulsations of the apex 
of the heart of, 306; irritation of the 
vagus of, causes stillstand of the heart 
of, 310; actions of two classes of poi- 
sons on the vagus of, 311; difference 
between the action of the accelerating 
nerves and the inhibitory fibres of the 
vagus of, 312; Stannius’s experiments 
on the heart of, 319-322; diagrams 
illustrative of these, 319-321; Gaskell’s 
experiments on, 321; with illustrative 
diagram, 321; general considerations 
regarding the heart of, 322, 323; vagus 
stimulation on the heart of, divided 
into five classes, 324, 525; diagrams 
illustrative of this, 324, 325; hypothesis 
regarding the action of the vagus on 
the heart of, 325; with illustrative dia- 
grams, 326, 327; inhibition in the heart 
of, 326; experiments with, as to the 
antagonism of drugs, 493; action of 
chlorides on the nervous system of, 
602, 645; of soda on, 620; action of 
barium on, 645; of mercury, 685; of 
phosphorus, 712; of arsenic on the skin 
of, 715; diagrams of the epidermis of, 
before and after poisoning by arsenic, 
715; action of antimony on the heart 
and skin of, 724; diagram of the ver- 
tical section of the epidermis of a, 
poisoned by antimony, 725; of solution 
of perchloride of platinum on, 755; of 
salts of iron on, when injected subcu- 
taneously, 739; of nitrite of amyl, 
788 ; of chloral hydrate, 792; of iodo- 
form, on the heart of, 805; carbolic 
acid produces convulsions in, 814; 
action of resorcin on, 818; of aconitia, 
832; of staphisagrine, 836: of opium, 
851; of caffeine, 871; of quinine, 949; 
of belladonna or atropine, 987; of 
nicotine, 993; of digitalis on the heart 
of, 996; of veratrine on the heart 
muscle of the, 1048; of colchicum on 
the spinal cord of the, 1050; and of 
ergotinic acid, 1070; of cornutine, 1070 
Fruit, Anse, 935 
Bael, 891 
Capsicum, 984 
Caraway, 936 
Coriander, 937 
Dill, 936 
of the Dog-rose, 920 
Fennel, 934 
Hemlock, 931 
Squirting cucumber, 928 
Fuchsin, 822 
Fauller’s earth, as a demulcent, 347; 
nature and uses of, 654 


Fungi, 1067 
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GADID&, 1087 . 
Gadinine, 100 
Galactagogues, 456 
Galbanum, as an antispasmodic, 214; 
characters and use of, as a stimulant 
expectorant, 933 
Gall, ox, inspissated, 1082 
Gallic acid, 1033; properties and uses of, 
1033 
Gallici, mistura spiritus vini, 1086; its 
therapeutics, 1086 
Galling, 1085 
Gallium, symbol and atomic weight of, 
10; properties of, 20 
Galls, as an astringent, 349; characters, 
action, and uses of, 1031 
Gamboge, as a drastic purgative, 389; 
and a hydragogue, 390; characters, 
action, and uses of, 869 
Gamgee, A., reference to his Physiological 
Chemistry, 67 
Gangha, motor cardiac, 289; inhibitory, 
289; diagram to show the supposed 
relation of motor, in the heart to ac- 
celerating fibres, 290; Remak’s and 
Bidder’s, 300, 304, 308; motor, in- 
hibitory, and quickening, supposed to 
be present in the nervous system of the 
frog, 312-314; inmbitory and motor, 
of the heart, 316,317; functions of the 
cardiac, 32% 
Gargles, method of using, 482 
Garlic, as astimulating expectorant, 255 ; 
action of, 1040; as an antiseptic, irri- 
tant, and carminative, 1040; as a 
stimulant, expectorant, and diuretic, 
1040 
Giirtner, reference to, 42 
Gases, action of different, on the frog’s 
heart, 308; poisonous gases, with their 
antidotes, 486, 487 
Gaskell, references to, 111, 276, 280, 284, 
295, 307, 311, 313, 321, 322-326 
Gastric juice, action of acids on the, 569 
Sedatives, and anti-emetics, nature, 
pumber, and uses of, 376, 377; 
divided into local and general, 376; 
adjuvants to, 376 
Stimulants, alkalies as, 598 
Syphon, nature and uses of, 483 
Tonics, nature and action of, 361 et 
seq.; purgatives and cholagogues 
may actas indirect, 369; states in 
which they are indicated, 411 
Gastro-salivary circulation, diagram of, 
359 
Gaultheria, oi] of, characters, 962; action, 
and use of, as an antipyretic, 963 
Gelatine, as a demuicent, 347; solution 
of, 1086 
Gelatine discs, 515 
Gelsemine, as a spinal stimulant, 181; as 
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a local and general anodyne, 201; asa 
mydriatic and myotic, 219; action of, 
on the respiratory centre, 233, 241. 
See Gelsemium 
Gelsemium, as a poison, with its antidote, 
490 ; antagonism of, to opium and atro- 
pine, 495; characters and action of, 
977; on the eye, the spinal cord, and 
the motor centres, 978; on the head, 
the vagus, the blood, pulse, and heart, 
978; uses of, 978 
Geltowsky, references to, 61 
GENERATIVE SYSTEM, ACTION OF DRUGS 
ON THE, 447-456; action of the cere- 
bral and spinal centres on the, 447; 
action of drugs on the, as aphrodi- 
siacs, 449; as anaphrodisiacs, 451; as 
emmenagogues, 452; and as ecbolics, 
454; action of drugs upon milk, 455 
Genito-urinary tract, action of opium on, 
861 
Gentian, 979 
Root, characters and composition of, 
979; preparation and use of, 979 
Gentianacer, 979 
Geraniacez, 881 
Geranium (cranesbill), characters, compo- 
sition, and action of, as an astringent, 
881 
Gianuzzi, references to, 239, 971 
Giant oells, action of iodoform on, 805 
Gilbert, reference to, 136 
Gin, as a cardiac stimulant, 328; and as 
a stimulant diuretic, 433 
Ginger, as a carminative, 379; as a 
sialagogue, 357; characters, action, 
and uses of, 1037; as a carminative, 
* 1037 
Gingerbread, as a laxative, 389 
Glanders, caused by a species of bacillus, 
99 
Glands, poisonous action of the heavy 
metals on the, 664 
Glandular system, antagonistic action of 
drugs on the, 494 
Glauber’s salt, 625 
Glaucoma, nature of, and mode of treat- 
ment, 226 
Glomeruli, the result of arterial pressure 
on the, 427, 428; poisonous action of 
the heavy metals on the, 665 
Glycerine, action of, on enzymes, 78: 
on bacteria, 93 ; as a demulcent, 347; 
characters and uses of, 966, 967 
Glycerines, 513 
Glycerinum, 513, 966 
Acidi Carbolici, 518, 813, 967 
Gallici, 513, 967, 1034 
Tannici, 513, 967, 1031 
Aluminis, 5138, 967 
Amyli, 513, 967, 1053 
Boracis, 513, 624, 967 
Plumbi Subacetatis, 513, 967 


Tragacanthm, 518, 967 
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Glyceritum vitelli, 513, 967, 1086 

Glycogen, formed and stored up by the 
liver, 402; glycogenic function of the 
liver destroyed by phosphorus, arsenic, 
and antimony, 402 

Glycyrrhizinum ammoniatum, 899 

Goa powder, 909 

Giold, symbol and atomic weight of, 10; 
as an alterative, 413; properties, 
action, and uses of, free from metallic 
impurities, 753; solution of chloride 
of, 754; chloride of, and sodium, 754 

Goltz, reference to, 183, 285 

Gonorrheea, caused by micrococci, 99 

Gout, rheumatic, See Rheumatic Gout 

Granville, Mortimer, his proposed mode 
of relieving pain, 203 

Grass, conch, 1054 

Graves, Dr., reference to, 726 

Grawitz, reference to, 81 

diriffith’s mixture, 742 

(imndelia, characters and uses of, 959; in 
asthma, dyspneea, and as a local appli- 
cation, 959 

(iroups, arrangement of the elements in, 
16 


Grutzner, reference to, 42 

Giuaiac resin, and tincture of guaiac, ex- 
periments with, on oxygen, 68, 69; as 
a stimulant diuretic, 433 

Guaiaci resina, 525 ; 

Giaaiacum, as an alterative, 413; as a di- 
rect emmenagogne, 453 ; guaiacum re- 
sin, characters, composition, action, and 
uses of, chiefly in the treatment of ton- 
sillitis, 880; guaiacum wood, nature 
and composition of, 880 

Guanidine, action of, destroyed by ex- 
tremes of heat or cold, 45; effect of 
temperature on, extraordinary, 175; 
action of, on the motor ganglia, 316 ; on 
the cardiac muscle, 316 

Guarana, characters, composition, and 
uses of, 897 

Guareschi, references to, 101, 401 

Guinea-pigs, the cerebral hemispheres of, 
more developed than in the frog, 184 

Gum, as a demulcent, 347 

Gum acacia, characters, &c., and use of, 
913; gum arabic, 913 

Gumchi, 903 

Gun-cotton, preparation and use of, 873 

Gutta-percha, characters and use of, 963 

Guttiferx, 869 

Gymnosperms, 1057 


H 
Hasit, effect of, on the action of drugs, 


Hematemesis, value of astringents and 
styptics in, 350 
Hematin, nature and spectrum of, 71 
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Hematinics, or blood-tonics, nature, ac- 
tion and uses of, 411 
Hematuria, value of astringents and 
styptics in, 350 
Hemodromometer, Marey’s, 294 
Hemoglobin, solution of, 60; power of, 
70; spectroscopic examination of, 70, 
72; action of, on the frog's heart, 308 ; 
treatment to be adopted when there is 
a deficiency of in the blood, 411; the 
quantity of, increased by hwmatinics, 
412 
Hemoptysis, value of astringents and 
styptics in, 350 
Hemorrhage, action of astringents and 
styptics in lessening or arresting, 350, 
351; importance of absolute quiet in 
severe, 351; emetics to be aveided in 
persons suffering from, 375 
Hall, Marshall, reference to, 246 
Halogen elements, the general source, 
characters, and mode of preparation of, 
547-564 
Haloid Compounds— 
Bichloride of methylene, 795 
Bromal hydrate, 794 
Bromide of ethyl], 789 
Chloral, 790 
» hydrous, 790 
Chloroform, 795 
$s Purified, 796 
Hydrate of butyl-chlorai, 794 
Hydrate of chloral, 790 
Iodide of ethyl, 790 
Hamamelacee, 1029 
Hamamelis, as a vascular sedative, 339 ; 
characters and use of, 1029 
Hamilton, Dr. McLean, his plan of pre- 
paring hydrobromic acid, 567 
Harley, reference to, 72 
Harnack, references to, 119, 127, 150, 296, 
304, 307, 312 
Haycraft, reference to, 30 
Haywood, Dr., reference to his use of 
ether, 212 
Head, action of gelsemium on the, 978 
Hearing, action of drugs on, 228 
Heart and vessels, comparative effect of, 
on blood-pressure in different animals, 
287, 288 ; in dogs and rabbits, 287, 288 ; 
action of the, on blood-pressure, 292; 
various modes of estimating the action 
of the, on the circulation, 292-294; 
cause of the stoppage of the, in rabbits, 
dogs, and men, 296 ; stimulation of the, 
by increased blood-pressure, 298; dif- 
ference betwixt the tortoise and the 
mammalian heart, 298; palpitation of 
the, 299; the, of the frog, 299; dia- 
gram of the heart of the frog, 300; 
action of drugs on the, of the frog, 801; 
instrument for showing the action of 
heat and cold,and of poisons on the 


frog’s heart, 301; diagram of Ludwig 
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and Coats’s frog-heart apparatus, 302; 
diagram of Williams's apparatus for in- 
vestigating the action of drugs on the 
heart of the frog, 303; action of drugs 
on the muscular substance of the, 305 ; 
apparatus for ascertaining the action of 
drugs on the muscular substance of the, 
305 ; tracings showing changes in the 
action of the froy’s heart, 306; difference 
between the heart-apex and the, 308; 
diagram to show the difference in the 
mode of experimenting with the heart 
and with the apex alone, 308; diagram 
showing the periodic rhythm of the, 
309 ; tracings of the pulsations of a ven- 
tricle of the, 310; action of drugs on inhi- 
bition ofthe, 310; theories regarding the 
mode of action of drugs upon the, 312 ; 
hypothetical view of the nervous system 
of the, 312, 314; diagram of the hypo- 
thetical nervous apparatus in the, 313; 
detailed description of the physiology of 
the, 316-328 ; diagram of the heart and 
vessels to illustrate the action of drugs 
on thecirculatory apparatus of the,315; 
drugs which stimulate, or depress, or 
paralyse the vagus-centre of the, 317 ; 
the accelerating-centre, 318; the vaso- 
motor centre, 319; the vagus-ends in 
the, 317; the inhibitory and motor 
ganglia, 316; the cardiac muscle, 316 ; 
the vaso-motor nerves, 318; the capil- 
laries, 318; Stannius’s experiments re- 
garding the action of the variouscavities 
of the frog’s, 319-822; diagrams illus- 
trative of this, 319-321; Gaskell’s ex- 
periments on the same subject, 321; 
diagram to illustrate this, 321; general 
considerations regarding the, 322, 323; 
regulating action of the nervous system 
of the, 324, 325; diagrams illustrating 
this, 324, 825; hypothesis regarding 
the action of the vagus of the, 325; 
illustrative diagrams, 327 ; inhibition of 
the, 326; no satisfactory explanation 
can as yet be given of the action of 
drugs on the, 328; knowledge in this 
respect at present in a progressivestate, 
328; drugs which act on the circulation 
of the, their divisions and subdivisions, 
328; cardiac stimulants, 328 ; vascular, 
330; cardiac tonics, 331; various con- 
ditions and diseases of the, in which 
tonics are most useful, 332-335; the 
question of the use of digitalis in aortic 
regurgitation considered, 3338; pre- 
cautions as to position of the, during 
the administration of cardiac tonics, 
334; action of sedatives on the, 338; 
diagram to show the nervous mecha- 
nism by which the action of the, may 
be depressed by irritation of the 
stomach, 396; action of manganese salts 
on the, 753 ; of alcohol, 769; of spirit of 
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ether, 782; of bromal hydrate, 795; 
of purified chloroform, 799-803; of 
iodoform, 805 ; of aconitine, 833, 834 ; of 
staphisagrine, 836 ; of quillaia(saponin), 
919; of quinine, 946; of ipecacuanha, 
949; of strychnine, 974 ; of gelsemium, 
978; of solanine, 983; of tobacco, 992 ; 
of digitalin, 996; of camphor, 1019; of 
extract of ergot, 1071 
Heat, effect of, on the power of poisons, 
44, 48; power of, to preserve life in 
narcotic poisoning, 47; effects of, in 
accelerating death from muscular and 
metallic poisoning, 47; effect of, on 
protoplasmic movement, 60; on the 
action of infusoria, 64; on mould-fungi, 
82; on bacteria, 88; as a disinfectant, 
106; effects of, on muscle, 118, 123,131, 
138; on the action of strychnine, 175; 
in inducing sleep, 198; as a_ local 
anodyne, 201; dry, in the form of a 
poultice, relieves pain, 203; action of, 
on the respiratory centre, 240; appa- 
ratus for ascertaining the effect of, on 
the vessels of the frog’s lung, 279; 
instruments for showing the action of, 
on the frog’s heart, 301; the most 
powerful of all cardiac stimulants, 329 ; 
as a vascular stimulant, 330; action of, 
on inflamination, 341; diagram to show 
the effect of, in lessening the pain of 
inflammation, 342; as a vesicant, 344; 
as an emolhent, 347 
Hedeoma, or pennyroyal, characters of, 
1006 ; action and uses of, 1007; as a 
carminative, diaphoretic, and emmena- 
gogue, 1007 
Heidenhain, originates the name of 
zymogens, 80; references to, 404, 423, 
426 
Hellebore, American, 1045; hellebore 
rhizome, green, 1045; action of, on the 
pulse, 1045 
Helleborin, action of, on ascidians, 114; 
on the frog’s heart, 307; on the cardiac 
muscle 316; as a cardiac tonic, 331 
Hemiptera, 1090 
Hemidesmus root, characters, compo- 
sition, and use of, 970 
Hemlock (conium), composition, action, 
and therapeutics of, 931; para- 
lysing power of, 932 
Fruit, 931 
Leaves, 930 
Pitch, 1062 
Hemp, Indian, as a hypnotic, 199; as a 
narcotic, 200; character, action, and 
uses of, 1026; on the sensory nerves, 
the pupil, and respiration, 1027 ; on the 
pulse, temperature, urine, and diges- 
tion, 1027; uses of, as a soporific, 1027 
Henle’s loop, 424, 426, 485 
Hepatic stimulanta, nature of, 400; action 
of, 402; importance of combining in- 
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testinal and, 405; cholagogues and, 
407 ; depressants, 407; resin of podo- 
phyllum as a, 888; euonymus (wahoo) 
as a, 895; juglans as a, 1029 
Hermann, references to, 34, 39, 41, 74, 8308 
Hernia, emetics to be used with caution 
in persons suffering from, 876 
Hip-baths, and mustard hip-baths, utility 
of, as indirect emmenagogues, 453 
Hips (fruit of the dog-rose), 920 
Hirt, reference to, 296 
Histozyme, a recently discovered fer- 
ment, 76 
Hitzig, reference to, 186 
Hock, as a stimulant diuretic, 433 
Hoffmann, reference to, 304 
Hoffman’s anodyne, 783 
Holmgren, reference to, 278 
Holmium, symbol and atomic weight of, 
10 
Homatropine, as a mydriatic, 219 
Homeopathy, the principle of, 36 
Homolle’s digitaline, 995 
Honey, as a demulcent, 347; as a laxa- 
tive, 389; its characters, composition, 
&c., 1089 
Honeys, 518 
Hoppe-Seyler, references to, 74, 75 
Hops, as a hypnotic, 199; characters of, 
1027 
Horehound. See Marrubium 
Horseradish, as a sialagogue; 357; as a 
carminative, 379; as a_ stimulant 
diuretic, 433; horseradish root, charac- 
ters, composition, and uses of, 866 
‘ Hot baths, 467; hot foot-baths, 467; hot 
sitz baths, 467 
Howard’s plan of artificial respiration, 
802 
Hufner, reference to, 423 
Hughlings Jackson, reference to, 145 
Humboldt, Alexander von, reference to, 
45 
Humulus, or hop, 1027 
Hunter, John, reference to, 277 
Husemann on lithinm, 28 
Hydragogues. See P tives 
Hydrargyri Chloridum mite, 686 
Cyanidum, 687 
Iodidum rubrum, 557, 687 
Viride, 687 
Oxidum flavum, 686 
Rubrum, 686 
Perchloridum, 620, 687, 690 
Persulphas, 687, 690 
Flava, 687 
Subchloridum, 620, 686, 690 
Sulphidum robrum, 686 
Hydrargyrum, 686 


Hydrastin, as a hepatic stimulant, 403 


Hydrastis (golden seal), as a direct , 


GENERAL INDEX. 


emmenagogue, 453; as an ecbolic, 
454; characters, composition, and uses 
of, 839; as a hepatic stimulant and as 
an antiperiodic, 839 
Hydrate, bromal, preparationsand charac- 
ters, 794; action of, 795; irritates the 
eyes and causes running at the nose, 
795; has a narcotic action like chloral, 
and a powerful paralysing action on the 
heart, 795; causes salivation and pro- 
fuse secretion from bronchial mucous 
membrane, 795; uses of, 795 
Hydrate, of aluminium, 656 
Buty] chloral, action of, on the vagus- 
centre, 317; character, action, uses, 
and administration of, 794 
Of chloral, action of, on bacteria, 95 
Hydriodic acid, physiological action of,27 
Hydrobromic acid, action of, on the ear, 
229; how prepared, 567 
Hydrocarbons, fatty series, 761 ; chemical 
nature and physical character of the, 
761; boiling-point of the, 761 ; physio- 
logical action of those belonging to the 
marsh gas series, 761. See under the 
different names of the series. 
Hydrochlorate of apomorphine. See Apo- 
morphine, hydrochlorate of 


Hydrochlorate of morphine. Sve Mor- 
phine, hydrochlorate of 
Hydrochlorate of cocaine. See Cocaine 


and Cocaine hydrochlorate 
Hydrochlorate of pilocarpine, characters 
of, 884. See also Pilocarpine 
Hydrochlorate of rosaniline, preparation, 
characters, actions, and uses of, 822 
Hydrochloric acid, physiological action 
of, 27; action of, on the protoplasmic 
movements, 60; on enzymes, 78; on 
bacteria, 93, 95; as a caustic, 344; 
arrests secretion of saliva, 36]; as a 
poison, with its antidote, 487 ; proper- 
ties and uses of, 572; preparations 
containing free, 573 
Hydrocyanic acid, forms a compound 
with hemoglobin, 70; nature and 
spectrum of this compound,71 ; effects 
of, on the blood, 72; on bacteria, 95; 
as a local anodyne, 201; action of, on 
the respiratory centre, 234; on the 
muscles of respiration, 238 ; effects of 
poisoning by, on the colour of the 
blood, 240; the vapour of, has a local 
sedative action on the lung, 249; action 
of, on the vagus-centre, 817; on the 
motor ganglia, 316; on palpitation of 
the heart, 338; asa local and general 
sedative, 376; as a poison, with its 
antidote, 487 ; antagonism of, to atro- 
pine, 492, 495; preparation, properties, 
action, and uses of, 566 et seq.; action 
of, on the skin, 586; on the blood, 587; 
on respiration, 587; on the heurt, 587 ; 
on the arteries and nerves,588 ; diagram 
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to show the effect of, when applied 
locally, 589; uses of, 589 

Hydrogen, symbol and atomic weight of, 
10; its preparation and uses, 537 

Hydrogen, peroxide of, rapidly decom- 
posed by finely-divided platinum, 73 ; 
power of certain metals to absorb, 73 ; 
its preparation, properties, action, and 
uses, 540 

Hydroquinone, characters, action, and 
uses of, 818 

Hymenoptera, 1089 

Hyoscyamins sulphas, 504 

Hyoscyamine, as a general anodyne, 199; 
action of, on the vagus-centre, 317; 
on the vaso-motor centre, 319; and 
inhibitory ganglia, 317; as an anti- 
hidrotic, 441; as a vesical sedative, 
445; as a poison, with its antidotes, 
490 ; antagonism of, to morphine, 496 

Hyoscyamine, sulphate of, characters, 
action, and uses of, 991 

Hyoscyamus, a hypnotic, 199; as a nar- 
cotic, 200; as a general anodyne, 201; 
action of, on the vagus-centre, 317 ; on 
the vaso-motor centre, 319; on the 
inhibitory ganglia, 317; characters, 
composition, and preparation of, 990 

Hyoscyamus leaves, 990 

Hyphomycetes, 82 

Hypnone, characters, action, and uses, 
779 

Hypnotics, or soporifics, nature and 
action of, on the brain, 196-200; list 
of the chief, 199 ; bromide of potassium 
as a hypnotic, 554 

Hypodermic administration of drugs, 
474; advantages of this method, 475; 
nature and method of the injections, 
475; diagram of a syringe for hypoder- 
mic injection, 475; objections to hy- 
podermic injections, 476; method of 
obviating these, 476; account of the 
syringe employed by Koch, 476; in- 
jections of apomorphine, ergotin, and 
morphine, 514 

Hypophosphite of sodium, 627; of cal- 
cium, 653; of iron, 752 

Hyposulphite, test for, 594; of sodium, 630 

Hysterical paralysis of the limbs and 
hysterical aphonia, usefulness of blis- 
ters in, 346 
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Icn, as an anesthetic, 157; action of, 
externally, on the mucous membrane, 
252; the most powerful of local seda- 
tives, 376; as a cardiac sedative, 339; 
asa styptic, 350; as an anaphrodisiac, 
451 

Iceland moss, as a demulcent, 847; com- 

sition of, 1067 

Ichthyocolla, 1086 
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Idiosyncrasy, effects of, on the action of 
drugs, 51 
Ignatia, characters and composition of, 
971 
Image, Mr., of Bury 8t. Edmunds, his 
plan of administering chloroform, 803 
Indian hemp, 1026 
White, 970; acts like digi- 
talis, 970 
Liquorice, 903 
Indiarubber bag for holding hot water, 
utility of, to invalid travellers, 329 
and n. 
Indigo, preparation and use of, 915 
Indol, action of, on bacteria, 94 
Inflammation, chronic and aéute, action 
of irritants and counter-irritants in, 
340-347 ; diagrams illustrative of the 
action of irritants in, 342, 343; of the 
joints, utility of friction in, 345 
Infusions, 513 
Infusoria, nature of, and action of drugs 
on, 63 e¢ seq.; mode of experimenting 
on, 63; effects of heat, cold, and saline 
solutions on, 64; of acids, alkalies, and 
other drugs on, 65 ; oxidation of, 65-68 
Infusum Anthemidis, 614, 955 
Aurantii, 514, 888 
Compositum, 514, 888, 890, 
922 
Brayerz (Cusso), 614, 921 
Buchu, 514, 882 
Calumbe, 514, 841 
Caryophilli, 514 
Cascarillx, 514, 1022 
Catechu, 514, 951, 1016 
Cheken, 924 
Chiratsz, 514, 980 
Cinchoner, 514, 940 
Acidum, 514, 571, 941 
Cuspariz, 514, 882 
Cusso, 514, 921 
Digitalis, 514, 994 
Dulcamare, 983 
Ergote, 514, 1069 
Gentian compositum, 514, 888, 890, 
979 
Jaborandi, 514, 883 
Krameriz, 514, 868 
Lini, 514, 876, 899 
Lupuli, 614, 1028 
Matior, 514, 1015 
Pruni Virginians, 514 
Fluidum, 917 
Quassiz, 514, 892 
Rhei, 514, 1010 
Rosz Acidum, 614, 571, 920 
Senegw, 514, 867 
Sennx, 514, 910, 1037 
Compositum, 514, 659, 910, 
968 
Serpentaria, 614, 1012 
Uvee ursi, 514, 962 
Valerianm, 514, 952 
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Inhalations, 533; of chlorine, 550 
of vapours for the lungs, 481, 533 
Inhalers for the lungs, 481 
Inhibition, and the action of drugs on 
inhibitory centres, nature of, 167-171 
‘ Injectio apomorphine, 849 
Ergotini hypodermica, 1069 
. Morphine hypodermica, 515, 844, 848 
3 Injections, enemas, or clysters, 508 
INORGANIC MATERIA MEDICA, 537 
Insect powder, as a poison, with its anti- 
dotes, 490 
Insecta, 1089 
Insufflator, for applying powders to the 
larynx, diagram of an, 480 
Intestines, difference between the vessels 
of the, and those of the muscles, 276; 
action of drugs on the, 379; move- 
ments and secretion of the, 379; cause 
of these, 379; paralytic secretion of 
the, 380; diagram illustrative of the 
effect of section of the nerves on secre- 
tion from the, 380; certain nerve- 
centres possess the power of restraining 
the secretion from the, 380; nervous 
arrangements and nerve-centres of the, 
38]; natural and artificial circulation 
in the, 382; diagrams illustrating the 
effects of artificial circulation in the, 
382; action of peptones, nicotine, and 
atropine, 382, 383; of opium, 383; differ- 
ence between the action of soda and 
potash on the, with diagrams, 383; 
effects of morphine on the, 384; and 
of sodium salts, 384; cause of con- 
stipation of the, and remedies for, 384, 
385; diagram to show how ovarian 
irritation probably causes constipation, 
386; action of opium as a purgative on 
the, 386; small doses of belladonna 
also act as purgatives on the, 386; 
action of drugs on absorption from the, 
386; action of astringents on the, in 
diarrhoea, 387; diagram illustrating 
diarrhea depending on the presence of 
scybala in the, 388; nature and action 
of various kinds of purgatives on the, 
388-395 ; of irritant poisons, 395; dia- 
gram of the liver, stomach, and, 404; 
application of drugs to the, 484; as 
enemata, 484; as suppositories, 484; 
action of strong solution of ammonia 
on the, 639; action of iron on the, 663; 
of copper, 666; of alcohols, 765, 766, 
770; of salts of iron, 739; of gold, 754; 
of spirit of ether, 781; of purified 
chloroform, 797; of opium, 856; of 
Ranguinaria, 863; of caffeine, 871; of 
pilocarpine on the glands of the, 885; 
of physostigmine, 907; of quillaia 
(saponin), 918; of ipecacuanha, 949; 
of sulphate of strychnine, 972; of 
ria or atropine, 988; of aloes, 
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Intoxication, diagnosis between opium- 
poisoning, apoplexy, and, 852 
Inula (elecampane), characters and uses 
of, 959 
Inunction of drugs, method of employing, 
473 


of the skin, advantage to be derived 
from, 474 
Invertebrata, action of drugs on, 109-116 
Iodic acid, physiological action of, 27 
Iodide, test for, 594 
Iodide of ammonium, action of, on the 
ear, 229; preparation, character, 
and uses of, 563 
Ethyl-strychnine, 361 
Lead, 705 
Mercury, green, 696 
Red, 696 
Potassium, 559 
Silver, 680 
Sodium, 563 
Sulphur, 557 
Zinc, 673 
Iodide of potassium, action of, on the 
ear, 229; on the sense of smell, 230; 
on taste, 231; difference between large 
and small doses of, on the secretion 
of mucus, 253; as an anaphrodisiac, 
451; nature, action, and uses of, 559- 
563 
Iodides, the, as alteratives, 413 
Iodine, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16; action of, on infusoria, 65; 
on enzymes, 78, 79; on bacteria, 89, 91, 
94,95; on taste, 231; on quinine, 231; 
and its preparations, as rubefacients, 
344; and its compounds, as. siala- 
gogues, 357 ; as an alterative, 413; has 
little influence on the excretion of 
urea, 415; vapour of, as a poison, with 
its antidote, 486; characters, tests, and 
preparations of, 657 ; iodide of sulphur, 
characters and uses of, 657; ointment 
of, 558; physiological action of iodine, 
558; uses of, 559; as an aphrodisiac, 
559 ; as an anaphrodisiac, 569 
Iodine water, action of, on bacteria, 93 
Iodism, symptoms of, 658, 561 
Iodoform, a local anmsthetic, 204; pre- 
paration and characters of, 804; mode 
of administration, 804; action of, as 
an antiseptic, a deodoriser, and a local 
anesthetic, 805; action of, on the 
heart and nervous system, 805; on 
giant cells, 805; uses of, 805 
Iodoformum, 557 
Todol, action and uses (Appendix), 1099 
Ipecac, 948 
Ipecacuanha, causes vomiting in man, but 
not in rabvits, 64; action of, on the 
nose, 245; one of the most useful ex- 
pectorants in sufficient doses, 254 ; asa 
depressant expectorant, 255 ; as a local 
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emetic, 373, 375; as a hepatic stimu-s 


lant, 403; as an antihidrotic, 441; 
characters, composition, and prepara- 
tions of, 948 ; physiological action of, 
on frogs, 949; locally, 949; on the 
stomach and intestine, 949; on the 
vessels, heart, and lungs, 949; uses of, 
—as an emetic and diaphoretic, 950 ; 
as an expectorant and anti-dysenteric, 
950; precautions, 950 
Ipecacuanha powder, as a sudorific, 421 
Tridacese, 1038 
Iridin, as a cholagogue, 390 ; as a hepatic 
stimulant, 403 
Iridium, symbol and atomic weight of, 
10; physiological action of, 27 
Iris of the eye, structure and action of 
the, 217 
Tris, the, or blue flag, 1039 
Irish moss, 1073 
Iron, symbol and atomic weight of, 10; 
effects of large and small doses of, on 
the muscles, 127; causes slow contrac- 
tion of the vessels, 281; action of, on 
the vaso-motor nerves, 318; as a vas- 
cular tonic, 336; action of, on the 
liver, 405 ; as a vermicide, 408; action 
of, on the general system, 663; pro- 
perties, sources, and reactions of, 736, 
736; general preparations of, 736-738; 
action of, 738; on the skin, mouth, 
stomach, and intestines, 739; on the 
blood and tissues, 739; on the nervous 
systein, 739; on frogs and mammals, 
739; how eliminated, 740; the strong 
solution of the perchloride of, one of 
the most powerful styptics, 746; the 
liquor and tincture of, more often em- 
ployed than any other preparation of, 
746 
Iron, properties, preparations, action, and 
uses of — 
Ammonio-ferric, sulphate of, or alum, 
749 
Aqueous solution of citrate of, 748 
Arseniate of, 751 
Citrate of, 748 
and Ammonium, 748 
Quinine, 749 
Strychnine, 749 
Chloride of, 745 
Compound mixture of, 742 
Hydrated oxide of, 743 
with magnesia, 743 
Peroxide of, 744 
Hypophosphite of, 752 
Lactate of, 750 
Mixture of acetate of, and ammo- 
nium, 745 
Nitrate of, 747 
Oxalate of, 750 
Phosphate of, 751 
Pyrophosphate of, 752 
Reduced, 744 


1189 


Iron, saccharated carbonate of, 742 
lodide of, 750 
Solution acetate of, 744; of basic 
sulphate of, 743 
Chloride of, 745 
Citrate of, and quinine, 
749 
Solution of Pernitrate of, 747 
Persulphate of, 742 
Subsulphate of, 743 
Tersulphate of, 742 
Strong solution of acetate of, 745 
Perchloride of, 745 
Sulphate of, 741 
and ammonium, 749 
Dried, 741 
Granulated, 741 
Precipitated, 741 
Syrup of bromide of, 761 
Syrup of iodide of, 750 
Tartrate of, and ammonium, 747 
Potassium, 747 
Tartarated, 747 
Valerianate of, 752 
Irritants and counter-irritants, 340-347; 
divided into four classes, 340; dia- 
grams illustrating the action of, 342, 
343; rubefacients, and their action on 
chronic and acute inflammation, 340- 
345; list of the principal, 344; vesi- 
cants and their action, 344; pustu- 
lants, 344; and caustics, 344; oil of 
copaiva as an irritant, 912; quillaia 
(saponin) as an, 918; oil of myrtle as, 
924; camphor as, 1019 ; garlic as, 1040 
Isinglass, as a demulcent, 347; nature 
and properties of, 1086 
Isomorphism and physiological action, 
relation between, 26 
Ivy, poison, 898 


J. 


JABORANDI, as a myotic, 219; as a de- 
pressant expectorant, 255; as a siala- 
gogue, 357; as an antihidrotic, 441; 
antagonism of, to atropine, 405; ex- 
tract, 510; characters, action, and uses 
of, 883, 884 

Jackson, Dr., advises the use of sulphuric 
ether as an anesthetic, 212 

Jalap, as a drastic purgative, 389; as a 

hepatic stimulant, 403; as a 
cholagogue, 405; characters of, 
982 
Resin of, characters, action, and 
uses of, 982 
Jamaica dogwood, action and use of, 913 
Sarsaparilla, 1051 

James's powder, 726, 729 

Jankowski, reference to, 337 

Jaw, lower, action of phosphorus on the, 
710 
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Jequirity seeds, character, action, and 
uses of, 903 

Jervine, action of, on the spinal cord and 
the medulla, 1046 ; the cardiac ganglia 
and the brain, 1046 

Joints, inflammation of the, utility of 
friction in, 345; and of vesicants, 345 ; 
tartar emetic ointment and croton-oil 
liniment sometimes useful in, 346 

Jolyet, references to, 150, 361 

Juglandacez, 1029 

Jugiandin, as a hepatic stimulant, 403 

Juglans, characters and uses of, 1029; 
as a cathartic and hepatic stimulant, 
1029 

Jugular veins, action of poisons when in- 
jected into the, 178, 239, 244 

Juices, 526 

Jumble beads, 903 

Juniper, as a stimulant diuretic, 433; 
composition of, 1063 ; oil of, 1064; as 
a stimulant and diuretic, 1064 


K. 


Karrin, action of, as an antipyretic, and 
uses of, 824 

Kamala, as a vermicide, 408; characters, 
action, and uses of, 1025; as an anthel- 
ymintic, 1025 

Kaolin, or China clay, action of, in in- 
flammation of the urethra, 446; nature 
and uses of, 654 

Kava, as a local anesthetic, 157; as a 
stimulant diuretic, 433 

Képhir, 1080 

Keratin, its preparation, characters, and 
uses, 1083; its mode of application, 
1083 

Ketones, nature, 779; hypnone, 779 

Kidneys, precautions to be taken regard- 
ing the state of the, 411; action of 
drugs on the, 422-436; the threefold 
functions of the, 422; three structures 
connected with these functions, 422; 
nature and process of secretion in the, 
422-436; diagram of the urinary 
tubules in different classes of animals, 
423; diagram of the circulation in the 
kidney of the newt, 425; diagram- 
matic sketch of the blood-vessels in a 
mammalian kidney, 425; diagram of 
the tubules and vascular supply of the, 
426; circumstances modifying the 
secretion of urine by the, 427; relation 
between sweat-glands and the, 439; 
action of the heavy metals on the, 664; 
the possible effect of mercury on the, 
665; action of phosphorus on the, 
71L; of alcohol, 765, 771; of pilocar- 
pine, 885, 887 ; of tannic acid, 1032; of 
oil of turpentine, 1059 
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Kiedrowski, reference to, 588 

Kino, as an astringent, 349; nature, 
action, and uses of, 902 

Klein, on bacteria, 81; reference to, 98 

Knoll, reference to, 244 

Kobert, references to, 126, 127 

Koch, on bacteria, 81; reference to, 90; 
his experiments on bacteria with dis- 
infectants, 92-95; references to, 102, 
105; account of a syringe employed 
by, 476 

Kohler, F., reference to, 98 

Kolliker, references to, 146, 150 

Koppe, references to, 294, 492 

Koumiss, 1080, nature and use of, 1080 

Kousso, as a vermicide, 408; nature, 
action, and use of, 921 

Kowalewsky, reference to, 294 

Kraepelin, reference to, 191 

Krameria, 868 

Krameriz, 868 

Kratchmer, reference to, 244 

Kronecker, references to, 46, 124, 125, 
406 

Krukenberg, references to his researches 
on the medusa, 109, 112, 114, 115 

Kiihne, Professor, references to, 45, 61; 
his discovery of ferment - yielding 
bodies, 80; references to, 132, 153, 176 

Kunde, reference to, 175 

Kiintzer, reference to, 715 

Kymograph, the, for ascertaining blood- 
pressure, description and diagram of, 
268-269 


L. 


LABIAT®, 1002 
Laburnum, as a poison, with its antidote, 
490 
Lac sulphuris, 544 
Lacrimal secretion, action of drugs on 
the, 217 
Lactate of iron, 750 
Lactic acid, action of, on bacteria, 94; 0 
hypnotic, 199; properties of, &c., 589 
Lactucarium, character, action, and use 
of, 957; has a soporific action and 
allays cough, 957 
Lamelle, 515 
Atropine, 515, 986 
Cocainsz, 515, 878 
Physostigmine, 515, 904 
Langendorf, reference to, 242 
Langley, reference to, 354 
Lanolin, composition and uses, 1078 
eerie symbol and atomic weight 
of, 10 
Lappa, characters and uses of, 960; as an 
alterative, and in skin diseases, 960 
Larch bark, 1061 
Lard, prepared, 1084 
ae 1084; as an emollient, 
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Larynx, irritation of the, a cause of 
cough, 247~249; application of drugs 
to the, 479; diagram of insufflator for 
applying powders to the, 480; various 
modes of applying different drugs to, 480 

Laudanum, use of, in maintaining anzs- 
thesia, 211 

Laurinesx, 1016 

Lautenbach, references to, 399, 401 

Lavender, characteis of, 1003 

Oil of, characters of, 1003 
Flowers, 1004 ; characters, 
action, and uses of, 1004; 
as a stimulant and carmina- 
tive, 1004 

Laxatives. Sce Purgatives 

Lead, symbol and atomic weight of, 10; 
action of, on the kidneys, 435 ; sources 
and reactions of, 698; action of, 699; 
in the mouth, stomach, and intestine, 
699 ; general sources of lead-poisoning, 
699 ; treatment for, 699; symptoms of 
chronic poisoning by, 700; lead colic 
and cramps, 700; paralysis, 700; known 
as wrist-drop, 700 ; action on brain and 
eye, 701; action of, on the general 
system, 701; how eliminated, 701; 
uses, 701 

Lead, acetate of, action of, on bacteria, 
94; as avascular sedative, 339; as an 
astringent, 349; as a styptic, 350; as 
a poison, with its antidote, 490 

Lead, acetate of, 703 

Carbonate of, 708 
Iodide of, 705 
Nitrate of, 705 
Oxide of, 702 
Plaster of, 702 
Solution of subacetate of, 704 

Leaf, digitalis, 994 

Tobacco, 992 
Leaves, Aconite, 831 
Bearberry, 961 
Belladonna, 984 
Buchu, 882 
Cherry-laurel, 917 
Hemlock, 930 
Hyoscyamus, 990 
Matioo, 1014 
Stramonium, 991 

Leech, the, 1096; action of chloroform on, 
115; to genitals and thighs, as indirect 
emmenagogue, 453; its action and 
uses, 1095 

Leguminose, 899 

Lemon, decoction of, 891 

Juice, characters, preparations, and 
uses of, 891; it is refrigerant, 
antiscorbutic, and a powerful 
antiperiodic, 891 

Peel, characters, composition, and 
preparations of, 890 

Lemons, oi] of, characters, preparation, 
and action of, 890 
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Leprosy, produced by the bacillus lepre, 
99 


Leptrandra, characters, and action of, 
1001; on the bile and as a cathartic, 
1002 

Leptandrin, as a hepatic stimulant, 403 

Lettuce, experiments with the proto- 
plasm of, and water on oxygen, 69; as 
a hypnotic, 199; composition of, 957 

Leucin, action of, on bacteria, 94 

Leucocytes, nature of, action of drugs on, 
and method of experimenting on, 6U 
et seq ; diagram to illustrate the action 
of quinine on, 62; the protoplasm of, 
contracts in any direction, 117; anzs- 
thetics act as poisons to, 206 

Leucomaines, 101; absoiptioa and eli- 
mination, 101 

Lewin, reference to, 974 

Lichens, 1067 

Liebreich, references to, 791, 1078 

Lihacez, 1039 

Lime, as acaustic, 344 ; as an astringent, 
349 ; composition of, 648; character, 
tests and preparations of, 647; as an 
astringent and as an antacid, 649 

Lime, chlorinated, 550, 651, 653 

Liniment of, 649 

Phosphate of, 652 
Saccharated solution of, 648 
Slaked, 648 

Sulphurated, 653 

Syrup of, 648 

Lime salts. See Calcium salts 

Lime water, action of, on bacteria, 93; 
as adirect antacid, 370; asa vermicide, 
408 ; composition of, 648 

Limonis succus, 527 

Liner, 876 

Liniments, or embrocations, 515 ; list of, 
with ingredients, 516, 517 

Linimentum Aconiti, 516, 832, 1018 

Ammonia, 516, 8738, 966 

Belladonne, 516, 985, 1018 

Fluidum, 985 

Calcis, 516, 648, 873, 966 

Camphore, 516, 873, 1018 

Camphore compositum, 516, 638, 
1003, 1018 

Cantharidis, 517, 1058, 1091 

Chiproformi, 516, 796, 966, 1018 

Crotonis, 516, 924, 1023 

Hydrarvyri, 516, 686, 1018 

Todi, 516, 557, 967 

Opii, 516, 844, 1018 

Plumbi subacetatis, 617, 704, 873 

Potassii iodidi cum sapone, 516, 557, 
891, 967, 1079 

Saponis, 516, 966, 1003, 1018 

Sinapis compositum, 516, 865, 1018, 
1022, 1024 

Terebinthinsg, 516, 966, 1018, 1058 

Terebinthinse aceticum, 516, 577, 
1018, 1058 
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Linseed, and linseed ten, as demulcents, 
347; composition, action, and use of, 
876; chief use 1s as a demulcent, 

- 876 
Meal, 876 
Oil, 877 
Poultice, 877 

Lippia’ Mexicana, composition, action, 
and uses of, 1002 

Liqueurs, as cardiac stimulants, 328 

Liquor Acidi Arseniosi, 517, 720 

Chromici, 517 
Ammonie, 328, 638 
Fortior, 517 
Ammonii acetatis, 517, 635 
Fortior, 517 
Citratis Fortior, 617, 638 
Antimonii chloridi, 517, 573, 726, 
727 
Arsenicalis, 517, 719 
Arsenici hydrochlorici, 517, 719 
Arsenici et hydrargyn iodidi, 517, 687 
Atropine sulphatis, 517, 986 
Bismuthi et ammonil citratis, 517, 
732 
Calcii cbhloridi, 517, 651 
Calcis, 517, 648 
Calcis chlorinate, 517, 551 
Saccharati, 517, 648, 1055 
Chlori, 517 
Epispasticus, 517, 577, 784, 1091 
Ferri acetatis, 745 
Fortior, 517, 745 
Chloridi, 517 
Citratis, 517 
Dialysati, 517 
et Quininz citratis, 517, 748, 
942 
Nitratis, 517 
Perchloridi, 6517, 745 
Fortioris, 517 
Pernitratis, 518, 575 
Persulphatis, 518 
Subsulphatis, 517 
Tersulphatis, 517 
Gutta-percha, 517, 963 
Hydrargyri nitratis, 687 
Acidi, 518, 5765, 
687, 695 
Perchloridi, 518, 687, 693 
Todi, 618, 560 
Iodi compositas, 517, 557, 560 
Lithiz, 370 
Lithis: effervescens, 518, 631 
Magnesii carbonatis, 518, 661 
Citratis, 618, 661 
Morphine acetatis, 518, 677, 848 
Bimeconatis, 518, 846 
Hydrochloratis, 618, 573, 
847 
Nitro-glycerini, 788 
Pepsini, 617, 1081 
Plambi subacetatis, 517, 702, 708 
Dilutus, 517, 704 
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Potasse, 370, 518, 607, 608 
Effervescens, 518, 609 
Potasse permanganatis, 518 
Potassii, 517 
Arsenitis, 517, 720 
Citratis, 517 
Sod, 370, 517, 622 
Sodii Arseniatis, 517,518, 720 
Chlorinatz, 517 
Eftervescens, 618, 622 
Ethylatis, 518, 619 
Silicatis, 618, 627 
Strychninz hydrochioratis, 618 
Zinc: chloridi, 618, 669, 671 
Liquorice, as a stimulating expec- 
torant, 255 
Liquorice root, characters and composi- 
tion of, 899; preparation, action, and 
uses of, 899 
Lister, Sir Joseph, originates the anti- 
septic mode of treatment, 104; on the 
untoward consequences of operations, 
815 
Litbium, benzoate of, 632 
Bromide of, 556 
Carbonate of, 631 
Citrate of, 632 
Salicylate of, 632 
Lithium, symbol:and atomic weight of, 
10; more poisonous than sodium or 
potassium, 28; its relation to other 
members of a group, 16; physiological 
action of, 27; causes contraction of 
the vessels, 281; sources, reaction, 
impurities, and tests of, 630, 631; 
general action of, 631 
Lithium, bicarbonate, as a remote antacid, 
370 
Carbonate, 
370 
Citrate, as a remote antacid, 370 
Lithontriptics, nature and uses of, 436 
Litmus, 1067 
Paper, blue, 1067 
Red, 1067 
Solution of, 1067 
Tincture, 1067 
Littlejohn, Dr., reference to, 385 
Liver, effect of the, on the action of 
drugs, 39, 44; caustics employed to 
open abscesses of the, 346; action of 
drugs on the, 399 ; important function 
of the, in the general system, 399; 
action of hepatic stimulants and 
cholagogues on, 400; power of the, 
in destroying the poisonous properties. 
of some vegetable alkaloids, 401; five 
principal functions of the, 402; ex- 
periments on the suction of hepatic 
stimulants, 402; list of these stimulants, 
403; diagram of the stomach, intes- 
tines, and, 404; experiments on the. 
action of cholagogues, 404-406; im- 
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portance of combining hepatic and 
intestinal stimulants to ensure com- 
plete cholagogue effect, 405 ; adjuncts 
to cholagogues, 406; uses of hepatic 
stimulants and cholagogues on the, 
407; action of hepatic depressants 
on the, 407; action of acids on the, 
570; of chloride of ammonium, 638; 
of mercury, 684; of phosphorus, 710; 
of alcohol, 765, 771; of dandelion, 
957 

Liversedge, reference to, 80 

Lobelia, as a depressant expectorant, 255 ; 
as a poison, with its antidote, 490; 
characters and composition of, 960; 
action of, on the respiratory centre, 
the blood-pressure, the vaso-motor 
centre, and the vagi, 961; uses of, 
961 

Lobeliacex, 960 

Lobeline, as a myotic, 219; as a depres- 
sant expectorant, 255; action of, on the 
vagus-ends of the heart, 317 

Lockyer, J. N., propounds the hypothesis 
that all the elements are compounds, 
11; reterence to, 28 

Loganiacex, 971 

Logwood, characters, composition, and 
uses of, 908 

Long, Dr. C. W., first uses ether as an 
anesthetic, 211 

Loos, reference to, 150 

Lotiones, 618 

Lotio Hydrargyri flava, 518, 648, 686 

Nigra, 518, 648, 686, 
691 

Lovén, reference to, 292 

Lozenges, 531 

Luchsinger, references to, 45, 46, 115, 138, 
139, 438, 988 

Luciani, reference to, 308 

Ludwig, references to, 177, 181, 268, 278, 
280, 282, 202, 294, 322, 399, 422, 423, 
426, 427 

Ludwig and Coats’s apparatus for experi- 
menting on the frog's heart, 302, 303, 
304, 310 

Lumbar genital centre, connection of the, 
with the generative organs, 447 

Lunar caustic, 676 

Lungs, application of drugs to the, 481, 
by inhalation of vapours, 481; by the 
bronchitis kettle, 481; and by smoke, 
481; action of gold on the, 754; of 
ipecacuanha, 950 

Tupuline, as a general anodyne, 201, 
202; characters, composition, action, 
and uses of, 1027 ; as a tonic, stomachic, 
and soporific, 1028 

Lupulinum, 1027 

Lupulus, asa general anodyne, 201 

lussana, reference to, 405 

Lymph, an abnormal condition of, one of 
the chief causes of dropsy, 336 
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MACE, as a carminative, 379 ; characters 
and uses of, 1016 

McKendrick, reference to, 278 

Mackenzie, J. N., reference to, 248 

Maclagan, Dr. Craig, reference to, 714 

Magenta, 822 

Magnesia, as a direct antacid, 370; as a 
laxative and purgative, 389; carbonate 
of, as a purgative, 389; characters and 
action of, 659, 660; sulphate of, 659 ; 
enema of sulphate of, 659; carbonate 
of, 660; light ditto, 660; solution of 
carbonate of, 661; solution of citrate 
of, 661; light and heavy magnesia 
661 

Magnesium, symbol and atomic weight 
of, 10; its relation to other members 
of a group, 16; physiological action of, 
27; causes contraction of the vessels, 
281; sources, reactions, and prepara- 
tions of, 658; impurities, tests, and 
action of, 659; sulphate of, 659; car- 
bonate of, 660 

Magnesium, carbonate and bi-carbonate 
as a direct antacid, 370 

Magnoliacez, 840 

Majendie’s experiments on the spinal 
cord, 174; references to, 373, 975 

Malaria, and all diseases of malarious 
origin, quinine and cinchona bark are 
almost specifics in, 107; condition of 
vaso-motor centre in, 862 

Malpighian corpuscles, the, 422, 424, 425, 
427 


Malt, extract of, 1054; as a digestive fer- 
ment, 1055 

Malvacer, 872 

Mammalia, 1077 

Mammals, action of nitro-glycerine on, 
788 ; of chloral hydrate, 792 ; of opium, 
852; of erythroxylon, 878 

Mammary glands, action of drugs on, 
455. (Vode also MILK.) 

Manganese, symbol and atomic weight 
of, 10; as an indirect emmenagogue, 
453; properties, action, and uses of 
black oxide of, 753; of sulphate of, 
753 

Manna, as a laxative, 389; characters, 
composition, and use of, 968; as a 
laxative, 968 

Manometers, fallacies of mercurial, 269 

Mansell’s solution of iron, 743 

Marble, white, 647 

Marey, references to, 128, 298 

Marey’s levers, 243; pneumograph, 243; 
and hemodromometer, 294 

Marigold, 959 

Marjoram, wild. See Origanum 

Marrubium, characters and use of, 1007; 
as an expectorant, 1007 ; and in large 
doses as a laxative, 1007 
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Marsh damp, as a poison, with'its anti- 
dote, 487 

Marshmallow. See Althea 

Marx, reference to, 4] 

Maryland pink. See Spigelia 

Massa copaibe, 518, 912 

Ferri carbonatis, 518 
Hydrargyri, 518, 686, 688 

Massage, action of, on muscles, 131 

Masses, 518 

Mastication, arteries of the brain dilated 
in animals by the movements of, 198 

Masticatories, nature and use of, 482 

Mastich, characters, composition, aud 
uses of, 897 

Materia medica, definition of, 3 

Inorganic, 537 et seq. 
Organic, 759 et seq. 
Proper, 3 

Vegetable, 827 et seq. 

Matico, as a styptic, 350, 1018; and 
stimulant diuretic, 433; characters, 
action, and uses of, 1014; leaves, 
1014 

Maynard, reference to, 217 

Mays, reference to, 305 

Meconic acid, 846 

Medicated baths, 469 

Medicine, materia medica gives an ac- 
count of the various remedies used in, 
3; preventive medicine, or ptophylaxis, 
growing importance of, 5 ; cause of the 
rapid advance of, 5 

Medulla oblongata, nature and functions 
of, 232 et seg.; diagram representative 
of various groups of ganglion cells or 
‘centres,’ in the, 235; experiments on 
the, 244; blood-vessels relax after sec- 
tion of the, 262; stimulating effect of 
asphyxial blood on the, 298 ; the nerve- 
centre which regulates the secretion 
of the saliva situated in the, 356; the 
nerve-centre which regulates the move- 
ments of vomiting is situated in the, 
370; the nervous centre for the renal 
arteries in the, 429; action of spirit 
of ether on the, 782; of carbolic acid, 
814; of aconitine, 834; of delphinine, 
836 ; of hydrochlorate of apomorphine, 
849; of caffeine, 871; of physostig- 
mine, 905; of oil of eucalyptus, 925 ; 
of thymol, 1006 

Meduse, action of drugs on, 109-112; 
effect of stimuli on the rhythmical 
movements of, 109-111; and of vari- 
ous poisons on, 111, 112; general re- 
sults of various experiments on, 112, 113 

Mel boracis, 518, 624, 967, 1089 

Depuratum, 518, 1089 
Despumatum, 518, 1089 
Rose, 518, 920, 1089 

Meliacese, 894 

Melissa, character, composition, and uses 
as a diaphoretic, 1007 


GENERAL INDEX. 


Mendelejeff, perfects the classification of 
the elements in series, 17-20; table 
of his arrangemert, 19 ; his predictions 
regarding gallium, 18; reference tohis 
classification, 592 

Menispermacer, 840 

Menispermum (Canadian moonseed), 
characters, composition, and uses of, 
840 

Menstruation, action of emmenagogues 
on, 452 

Menthol, action of, on the brain and 
spinal cord, 213; as a rubefacient, 344 

Mercuria] cachexia, 683; tremors, 683; 
and paralysis, 683 

Mercurial preparations, as cholagogues, 
390 


Mercurialism, nature and cause of, 682; 
one of the best preparations for pro- 
ducing, 689 

Mercunc chloride, effects of, on the 
blood, 73; on annulosa, 116; as a 
caustic, 344; as a hepatic stimulant, 
403 

Mercuric nitrate, as a caustic, 344 

Mercury, symbol and atomic weight of, 
10; physiological connection between 
calcium and, 20; action of, on muscle, 
127; on the vaso-motor nerves, 318; 
and its compounds as a sialagogue, 
357 ; as a cholagogue, 105; as an 
alterative, 413; 1ts power in fibrinous 
and syphilitic deposits, 415; used to 
break up deposits of lymph, and to 
prevent adhesions in iritis and peri- 
carditis, 416; and in the treatment of 
the secondary stage of syphilis, 416; 
action of, on the kidneys, 435 ; sources 
and reactions of, 680; general impuri- 
ties and tests, 681; general action of, 
681-686; on the skin, 681; effects of, 
on the body, termed ‘ mercurialism,’ 
682; action of, on the mouth, 682; 
salivation, 682; causes fever, 682; the 
fumes of, produce a state called mer- 
curial cachexia, 683; which results in 
mercurial tremors in the muscles, 683 ; 
and paralysis, 683; mental powers also 
affected, 683; special action of, on the 
brain, 683; action of, modified by sex, 
age, and idiosyncrasy, 684; action of, 
on the stomach, 684; the liver, 684, 
685; and blood, 685; has the power 
of causing the absorption of fibrinous 
exudations, 685; action of, on the 
pulse, 685; on respiration, 686; and 
the temperature, 686; cause of the 
salivation produced by, 686; action of, 
on the urine, 686 

Mercury, nature, preparations, action, 

uses of, 686-690 
Acid solution of nitrate of, 695 
Ammoniated, 694 
Black lotion of, 691 
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Mercury— 
Corrosive chloride of, 692 
Cyanide of, 697 
Green iodide of, 69¢ 
Mild chloride of, 691 
Ointment of nitrate of, 695 
Perchloride of, 692 
Persulphate of, 690 
Red iodide of, 696 
Red oxide of, 694 
Red sulphide of, 697 
Subchloride of, 691 
Yellow oxide of, 694 
Yellow subsulphate of, 690 
Metallic salts, as poisons, with their anti- 
dotes, 490; general tests for the acid 
radicals in, 593; list of tests for the 
different acids, 594 
Metals, general classification of the, 592; 
I., monad metals, 592; 1, metals of the 
alkalis, 596; 2, ammonia, 596; general 
characters and reactions, 596; physio- 
logical action, 596; general action of 
the alkaline group, 597-599; and of 
the group of chlorides, 699-602; 
general action of the sub-group of 
sulphates, 602; comparative action of 
the alkaline metals, 602; 1, metals 
of the alkalis—potassium, 603-617; 
sodium, 617-630; lithium, 630-633; 
monad metals, group 2, ammonium 
salts, 683-643; II., dyad metals, 644; 
reactions of the metals in class JI., 645; 
group 1, metals of the alkaline earths, 
646; general action, 645; calcium, 
646-653 ; appendix to group 2, alumi- 
nium, 654-657 ; and cerium, 657 ; group 
2, Magnesium, 658-661; general action 
of heavy metals on the circulation, in- 
testinal canal, blood, tissue, muscles, 
nerves, nerve-centres, and glands, 662- 
665; group 3, 665; general action of, 
on the system, 665; zinc, 667-674; 
copper, 674-676 ; cadmium, 676; argen- 
tum, 676-680 ; mercury, 680-697 ; lead 
and tin, 698-706 
Methszemoglobin, origin, 
changes of, 71, 72 
Methyl, effect of the introduction of, into 
the molecule of strychnine, brucine, 
and thebaine, 32 


nature, and 


Methyl-atropine, -codeine, -morphine, 
-nicotine, -quinine, and -veratrine, 
paralysing action of, 32 


Methy]-atropine, action of, on the motor 
nerves, &c., 989 

Methyl-coniine, action of, on the spinal 
cord, 932 

Methylal, action and uses (Appendix), 
1097 

Methylene, bichloride of, preparation, 
character, and action of, 795 

Methyloxychinicine, constitution of, 824 

Methy]-strychnine, action of, on muscle, 
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144; on the vagus-ends in the heart, 
817; characters of, 975 
Methy)-tri-ethyl stibonium iodide, ac- 
tion on motor nerves, 150 
Methyl-tri-ethy] stibonium hydrate,action 
on motor nerves, 150 
Metschnikoff, reference to, 85 
Meyer, reference to, 276 
Meyer, Hermann, reference to, 77 
Meyer, Lothar, his labour in completing 
the classification of the elements in 
series, 17 
Meyer, R., reference to, 248 
Meyer, Sigmund, reference to, 139 
Mezereon, as a vesicant, 344; as a siala- 
gogue, 357 
Mezereon bark, character, preparations, 
and action, 1022 
Mezereum, as an alterative, 413; charac- 
ter, prevarations, and action, 1022 
Microbacteria, 83 
Microbes, recent increase in knowledge 
of, 5; destruction or prevention of, 
diminishes disease, 5; references to, 
99, 104 
Micrococci, references to, 83, 84, 85, 90, 
98 ; list of diseases caused by, 99 
Microzymes, references to, 92, 93, 106 
Milk, action of drugs upon, 455 ; what 
the character of the, depends upon, 
455; substances excreted by the, 4565 ; 
various drugs administered to the 
mother react upon the child through 
the, 456; action of pilocarpine on 
the secretion of, 884 ; its composition, 
therapeutics, and use, 1079 
Milk, sugar of, its characters, 1080; and 
uses, 1080 
Milk of sulphur, 544 
Mills, Mr., reference to, 800 
Mimosew, 913 
Mistura ammoniaci, 619, 934 
Amygdalex, 519, 915 
Asafcetid, 619, 933 
Chloroformi, 519, 796 
Creasoti, 519, 578, 817 
Crete, 519, 914 
Ferri aromatica, 519, 841, 922, 941 
Composita, 519, 893, 1015, 1058 
et ammonii acetatis, 619, 746 
Glycyrrhize composita, 519, 784 
Guaiaci, 519, 880, 914, 1055 
Magnesiz et asafcetide, 519, 661, 
933 
Potassii citratis, 519, 890, 891 
Rhei et sodx, 519, 622, 1010 
Scammonii, 519, 981, 1079 
Senne composita, 519, 899, 910 
Spiritus vini gallici, 519, 776, 1055, 
1086 
Mixtures, 518 
Molecules, origin and nature of, 11; 
simple and complex, 11, 12; condition 
of, ina solidand gaseous state, 12; the 
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vibrations of, determined by their 
weight, 27 
Mollusca, action of drugs on, 114; effects 
of various poisons on, 114 
Molybdenum, symbol and atomic weight 
' of, 10; its relation to other members 
of a group, 16 
Mommeen, reference to, 155 
Monobromo-camphor, as & hypnotic, 199 ; 
action of, on the cardiac muscle, 
316 
Morat, references to, 277, 298 
Mores, 1028 
Mori succus, 527, 1038 
Morphine, acetate of, character and pre- 
parations of, 847 
Hydrochlorate of, ditto, ditto, 847 
Morphina, 504 
Morphine acetas, 504, 844 
Acetatis, liquor, 844 
Bimeconatis, liquor, 504, 844 
Hydrochloras, 504, 844 
Hydrochloratis, liquor, 844 
Sulphatis, 504, 844 
Morphine, effect of habit on the quantity 
that can be taken, 44; action of, on 
oxidation, 69; on the blood, 72; as a 
sedative, 157; action of, on the spinal 
cord, 163, 172, 173; asa spinal stimu- 
lant, 182 ; asa powerful hypnotic, 199; 
induces sleep and lessens pain, 199; as 
a local and general anodyne, 201; asa 
myotic, 219; action of, in diminishing 
the excitability of the respiratory 
centre, 250; and when combined with 
atropine, 250; as an antisialic, 361; 
as a local and general sedative, 376; 
action of, on the intestines, 384; action 
of, on urea, 414; value of, in laryngeal 
phthisis, 479; as a poison, with its 
antidote, 490; antagonistic action of, 
to certain alkaloids, 494, 496; as an 
injection, 514; characters, reactions of, 
&e., 846 ; opium versus, 859 
Morphine, Acetate of, character and 
preparations of, 847 
Hydrochlorate of, characters of, &c., 
847 
Apo-, characters, action, and 
uses of, 848, 849 
Sulphate of, preparations of, 848 
Morshead, reference to, 220 
Morton, Mr., his use of ether in dentistry, 
212 
Moseley, reference to, 145 
Moss, Iceland, its characters, composition, 
and therapeutica, 1067 
Moss, Irish, characters and use of, 1073 
aii references to, 101, 128, 151, 282, 
1 


Motion and oxidation, relations of, in the 
animal economy, 65 

gd ganglia, action of oatmeal on the, 
1056 
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Motor Nerves. See Nerves 
Mould-fungi, origin, nature, and effects 
of, 82; diseases caused by, 82 
Mouth, application of drugs to the, 482; 
as washes, 482; as caustics, by rubbing, 
482; as masticatories, 482; as gargles, 
482; action of acidsin the, 568; action 
of alkalies in the, 598; of the metals, 
zinc, copper, cadmium, and silver, 665; 
of silver, 678; of alcohol, 765; of 
spirit of ether, 781; of chloral hydrate, 
791; of purified chloroform, 797; of 
creosote, 817; of tannic acid, 1082; of 
aloes, 1044 
Mucilages, 519 
Mucilaginous remedies, useful in cases of 
irritating cough, 249 
Mucilago Acacim, 519, 914 
Amyli, 519, 1053 
Cydonii, 519, 922 
Sassafras medulle, 519, 1020 
Tragacanthsx, 519, 901, 967 
Ulmi, 619, 1026 
Mucous membranes, action of morphine 
and atropine on the secretions of the, 
250; character and action of the se- 
cretion of the, 251; of heat and cold on 
the circulation and secretion of the, 
252; of drugs on the secretion of the, 
252-254; drugs which increase the 
ciliary motion in the tracheal, 254 ; 
action of chloride of ammonium on 
the gastric, 637; of tannic acid, 1032 
Mulberry juice, characters and use of, 
1028 
Murrell, references to, 716, 721 
Muscarine, formed by putrefaction, 100; 
action of, on mollusca, 114; as a 
myotic, 219; action of, on the respira- 
tory centre, 241, 245; on the frog's 
heart, 307; on the inhibitory power of 
the vagi, 311; on the ganglia, 313; 
action of, neutralised by atropine, 314 ; 
action of, on inhibitory ganglia, 317; 
on the cardiac muscle, 316; as a siala- 
gogue, 357; as a general emetic, 373; 
as an antibidrotic, 441; antagonism 
of, to atropine, 492-496; artificial and 
natural muscarine, 1067; action and 
uses, 1068 
Muscarine nitrate, 1067 
Muscle, action of drugs on, 117-143; on 
voluntary, 117; elasticity, extensibility, 
and retractility of, 117,118; irritability 
of, 119; contraction of, 119; latent 
period of, 120; muscle-dynamite, na- 
ture and action of, 120; summation of 
stimuli, 122; contraction, 122; fatigue, 
123; contracture of, 124; tetanus, 125; 
poisons, 126-131; massage of, 131; 
propagation of the contraction wave 
in, 131; rhythmical contraction of, 131 ; 
connection between chemical constitu- 
tion and physiological action on, 134; 
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action of drugs on, relative, not abso- 
lute, 186; action of drugs on involun- 
tary muscular fibre, 137 ; contraction, 
137; effect of stimuli on the, 138; of 
cold and heat, 138; relation of the 
contractile tissue to the nerves, 139; 
propagation of contraction waves, 139; 
effects of stimulation of the vagus 
and a weak interrupted current, 140; 
artificial rhythm, 140; hypothetical 
considerations regarding the action of 
drugs on muscle, 141 

Muscles, spasms and cramps of the, na- 
ture, cause, and general treatment of, 
212-214; of the eye, 216 et seq.; of 
respiration, 235; difference between 
the vessels of the intestines and those 
of the, 276; the vaso-motor centre has 
no power over the vessels of the, 276; 
action of chlorides on the, 602; of am- 
monium salts, 602; of potassium salts, 
605; of ammonium chloride, 636; 
poisonous action of the heavy metals 
on the, 664 ; of platinum, 755 ; of spirit 
of ether, 782; of nitrite of amyl, 786; 
of nitro-glycerine, 789; of chloral hy- 
drate, 792; hydrochlorate of apomor- 
phine on the fibres of the, 8419; of 
caffeine on ditto, 871; of pilocarpine 
on muscles and muscular fibre, 884, 
885; of physostigmine on ditto, 905; 
of quinine, 947; of strychnine, 974; of 
curare, 976; of belladonna or atropine, 
987 ; of digitalin, 995; of veratrine, 
1047; of oatmeal, 1056 

Muscular contraction, apparatus for re- 
gistering, 120; muscular poisons, num- 
ber and action of, 126-131; muscular 
fibre, importance of the action of chlo- 
roform and ether on, 206; nerves die 
sooner than the, 281 

Mushrooms, as poisons, with their anti- 
dotes, 490 

Musk, antispasmodic action of, 218, 214, 
1077 ; as an antispasmodic and stimu- 
lant, 1078 ; its action on the respiratory 
centre, 1078 

Mustard leaves and liniment of, as rube- 
facients, 344,345; asasialagogue, 357 ; 
as a local emetic, 373 ; as a carminative, 
379; as a stimulant diuretic, 433; 
baths, poultices, and stupes, as indirect 
emmmenagogues, 453; bath, 470; pow- 
dered, 864; white, 864; black, 864; 
characters and compositions of the 
powdered, 864; preparations of, 864 

Mustard, oil of, action of, on enzymes, 78; 
on bacteria, 91, 94, 95; as a vesicant, 
344, 865; characters and preparations 
of, 865; action of, on the skin, and 
internally as a prompt emetic, 865; it 
is also used externally as a counter- 
irritant, in the form of a poultice, &c., 
865 
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Mycoderma vini, nature and action of, 
81 

Mydaleine, 100 

Mydriatics, and their action in dilating 
the pupil of the eye, 219-222 

Myositis, infective, micrococci present 
in, 99 

Myotics, and their action in contracting 
the pupil of the eye, 219-223 

Myristicacem, 1015 

Myrrh, as a direct emmenagogue, 4653 ; 
characters and composition of, 893 ; 
action and uses of, as an astringent 
and expectorant, 893 

Myrtacez, 1015 

Myrtle, oil of, action and uses of, 924; 
is an antiseptic, rubefacient, internal 
irritant, and expectorant, 924 


N. 


NAEGELI, references to, 81, 98 

Naphthalin, action as a urinary sedative, 
446; source and characters of, 821; 
mode of administration, 821; action 
of, in destroying low organisms and 
preventing the germination of their 
spores, 822 ; as an antiseptic, and when 
used internally, 822; uses of, 822 

Naphthol, characters, action, and uses of, 
822 

Narcotics, nature and action of, 200 

Nasal douche, diagram of a, 478 

Nataloin, nature and action of, 1042 

Nativelle’s digitalin, 995 

Nauseant, antimony as a, 726 

Nerein, action of, on the cardiac muscle, 
316 

Neroli, oil of, 888 

Nerve-centre, the, which regulates the 
movements of vomiting, 370 

Nerve-centres, in respiration, nature and 
functions ofthe, 234-2465 ; for the secre- 
tion of sweat situated in the spinal 
cord, 437 ; how they may be stimulated, 
438; situation of the, for the move- 
ments of the bladder, 444; action of 
potassium salts on the, 606; poisonous 
action of the heavy metals on the, 664; 
action of gold on the, 754; of alcohol, 
769; of erythroxylon, 878 ; of caffeine, 
871; of hydrochlorate of pilocarpine, 
884, 885; of physostigmine, 905; of 
quillaia (saponin), 919; of oil of euca- 
lyptus, 925 ; of thymol on the, of the 
cord and medulla, 1006; of camphor, 
1019; of oil of turpentine, 1059 

Nerve-stimulants divided into two kinds, 
192; tonics, when necessary, 411 

Nerves, relation of the contractile tissue 
to the, 139; action of drugs on, 144- 
158; on motor, 146-155 ; paralysis of 
the motor endings of the, 143, 147; 
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paralysis may be due to disturbance of 
rhythm between muscle and, 143; ex- 
periments illustrative of paralysis, 147~ 
149 ; list of drugs which have the same 
paralysing action on the, as curare, 150, 
151 ; irritation of the motor endings of 
the, by drugs, 154; action of drugs on 
the trunks of the motor, 154; on sen- 
sory, 155; the general action, 155 ; the 
local action, 156; action and uses of 
loca] sedatives and anzsthetics on, 
157; and of drugs on the peripheral 
ends of the sensory, 157 ; pain ascribed 
to vibration of, or of the sheaths, 203 ; 
action of anwsthetics on the, 208 e¢ 
seq.; the chief afferent, expiratory, 
and inspiratory, 241-244; of drugs on 
the respiratory, 244; the, die sooner 
than the muscular fibres, 281; action 
of drugs on the vaso-motor and vaso- 
dilating, 283; action of the, on the 
vessels of circulation, 286 ; influence of, 
on blood-pressure, 289-292 ; inbibitory 


nerves, 289; quickening nerves, 290; | 


vaso-motor nerves, 291; depressor 
nerves, 291; action of drugs on the ac- 
celerating, 298; action of the, on the 
secretion of saliva, 353-359; diagrams 
illustrating this action, 354, 365, 359 ; 
action of the afferent on vomiting, 371; 
diagram showing the afferent, by which 
the vomiting centre may be excited, 
372; of the kidney, 428, 429; action of 
ammonium salts on motor, 602; of 
potassium salts on ditto, 606; of strong 
solution of ammonia, 639; poisonous 
action of the heavy metals on the, 664 ; 
action of silver on the, 678; of salts of 
iron, 739; of manganese salts, 753 ; of 
alcohol, 769-770; of spirit of ether, 
782; of nitrite of amy), 786 ; of chloral 
hydrate, 792; of purified chloroform, 
797; of carbolic acid, 814; of codeine, 
850; of opium on the sensory, 854; of 
pilocarpine on the efferent and other, 
884, 885; of physostigmine on the 
motor and sensory, 905 ; of sulphate of 
strychnine on the sensory, 972; of bel- 
ladonna or atropine on the motor, 987 ; 
of tobacco on the motor and secreting, 
992; of Indian hemp on the sensory, 
1027 ; of veratrine, 1048 ; of colchicum, 
1051; of extract of ergot, 1071 

Nervine tonics, zinc salts as, 668; sul- 
phate of copper as, 675 

Nervous debility and irritability, relieved 
by mustard applications, 345 

Nervous ganglion in some lower organ- 
isms, nature and functions of the, 282 
et seq. 

Nervous system, genera] action of drugs 
on, 144; general irritability of the, 
generally precedes an attack of gout, 
214 ; regulating action of the, 324-826; 
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action of silver on the, 678 ; of purified 
chloroform on the, 799; of iodoform, 
805; of aconitine, 835; of opium on 
the central, 851, 854, 861; of pilocar- 
pine, 884; of elaterin, 929; of quinine, 
946; of strychnine, 974; of solanine, 
983; of tobacco, 992; of digitalin, 995; 
of extract of ergot, 1071 
Neuralgia, blisters and cautery of great 
use in, 845 
Neuralgic pains, relieved by rubefacients, 
845 
Neuridine, 100 
Neurine, 100 
Newlands, Mr., makes the first natural 
classification of the elements, 17; 
points out a curious relationship be- 
tween the lithium and calcium group 
of elements, 17; and notes that the 
eighth element is a kind of repetition 
of the first, 17 
Newman, reference to, 278 
Newt, diagram of the circulation in the 
kidney of the, 425 
Nicati and Ruietsch, reference to, 100 
Nickel, symbol and atomic weight of, 
10; physiological action of, 27 ; causes 
slight contraction of the vessels, 
281 
Nicotine, action of, on oxidation, 70, 72, 
on meduse, 111; on mollusca, 114; on 
ascidians, 114; on the spinal cord, 163, 
asa spinal stimulant, 181; as a myotic, 
219; on the respiratory centre, 241 ; on 
the vessels of circulation, 282 ; on the 
vagus-roots, 296; on the heart of the 
frog, 309; on the inhibitory power of 
the vagi, 310; on the vagus-centre, 
317; on vagus-ends in the heart, 317; 
action of, on the intestines, 383 ; on the 
sweat centres, 439; antagonism of, to 
morphine, 496. See also Tobacco 
Niobium, +ymbol and atomic weight 
of, 10 
Nitrates, test for, 594 
Nitrate of Ammonium, 642 
Copper, 674 
Iron, 747 
Lead, 705 
Potassium, 612 
Potassium paper, 612 
Silver, 676 
And potassium, 677 
Diluted, 677 
Moulded, 677 
Nitrate of pilocarpine, pre 
racters, and tests, 883. 
carpine 
Nitrate of silver, action of, on the mucous 
membrane, 253; difference of the ac- 
tion of, on the mucous membrane and 
on the trachea, 258; value of, in 
laryngeal phthisis, 480 
Nitric acid, as a caustic, 844 ; as a poison, 


tion, cha- 
also Pilo- 
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with its antidote, 487; properties and 
uses of, 574 

Nitrite of amyl, ethyl, &c. 
Ethyl, &c., nitrite of 

Nitrites, effects of mixing, with freshly- 
drawn blood, 71; of poisoning by, on 
the colour of the blood, 240; on the 
capillaries, 318; all nitrites act as 
vascular stimulants, 331 

Nitro-benzol, as a poison, with its anti- 
dote, 490 

Nitrogen, 707; symbol and atomic weight 
of, 10; its relation to other members 
of a group, 16; experiments as to the 
excretion of, in the body, 414; com- 
pounds, with hydrogen, carbon and 
oxygen, 707; and compounds, 708 

Nitrogen monoxide, nature, action, uses, 
and mode of administration of, 708 

Nitro-glycerin, as a poison, with its anti- 
dote, 490 

Nitro-glycerin (glonoine), preparation 
and properties of, 788; action of, 
similar to that of nitrite of amyl and 
other nitrites, 789; in frogs and 
mammals, 788; on the blood and 
blood-pressure, 789; why it acts more 
powerfully than other nitrites, 789; 
uses of, 789 

Nitrohydrochloric acid, properties and 
uses of, &c., 576; dilute ditto, 575; 
action of, on the urine, 436 

Nitrous ether, as a vascular stimulant, 
330; as a refrigerant diuretic, 432 

Nitrous oxide, as an anesthetic, 206 et 
seqg.; nature and action of, 708 

Nose, application of drugs to the, 478 ; 
as snuff, 478; by insufflation, 478; by 
the nasal douche, 478; diagram of 
nasal douche, 478; action of pilocarpine 
on the, 884 

Nothnagel, references to, 360, 384, 837 

Nowak, reference to, 136 

Nussbaum, reference to, 424 

Nut, areca, 1052; as an anthelmintic, 
1052 ; 

Nutgalls, action and uses of, 1031 

Nutmeg, characters and composition of, 
1015 ; volatile oil of, 1015; expressed 
oil of, as a stimulant and carminative, 
1016 

Nutmeg and oil, as carminatives, 379 

Nutrition, remedies which improve, 418; 
what healthy nutrition depends on, 413 

Nux vomica, as a stimulating expecto- 
rant, 256; as a cardiac tonic, 331; as 
an antihidrotic, 441; characters, com- 
position, and preparations of, 971 


See Amy], 


0. 


OaK-BARK, a8 an astringent, 349; action 
and use of, 1030 
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Oatmeal, 1056; action and uses of, 1056 

(Esophagus, the, of various animals, mus- 
cular structure of, 139 

Offenburg, reference to, 977 

oe preparations. Sve the different 


gs 
Oil, castor. See Castor oil 
Oil, cod-liver, 1087: its characters and 
composition, 1087; its physiological 
action, 1087 ; powers of absorption and 
assimilation, 1087; uses, 1088 
Oil, ethereal, 783 
Oil of allspice, 923 
Almonds, 916 
Bitter, 490, 916 
Amber, 1060 
Anise, 935 
Bergamot, characters and use of, 889 
Cajuput, 924 
Caraway, 937 
Castor, 1024 
Chamomile, 955 
Cinnamon, 1017 
Cloves, 95, 922 
Copaiva, 912 
C riander, 938 
Croton, 1023 
Cubebs, 1014 
Dill, 936 
Eucalyptus, 925 
Firwool, 1060 
Flaxseed, 877 
Gaultheria, 962 
Juniper, 1064 
Lavender, 1003 
Flowers, 1004 
Lemons, 890 
Mace, 128 
Mustard. See Mustard oil 
Myrtle, 924 
Neroli, 887 
Nutmeg, expressed, 1016 
Volatile, 1015 
Olive, 965 
Orange flowers, 887 
Peel, 880 
Peppermint, 1004 
Pimenta, 923 
Rose, 920 
Rosemary, 819, 1002 
Rue, 881 
Santal, 1021 
Sassafras, 1020 
Scotch fir, 1059 
Sesamum, 1002 
" Spearmint, 1005 
Tar, 1063 
Theobroma, 875 
Turpentine, 93, 253, 328, 344, 1058 
Valerian, 952 
Oil of turpentine, action of, on bacteria, 
95; of the vapour of, on the mucous 
membrane, 253; great therapeutical 
value of the vapour of, in bronchitis, 
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253; as a cardiac stimulant, 328; asa 
rubefacient, 344; as an antidote to 
phosphorus, 491 
Oils, ethereal, action of, on bacteria, 103; 
on the vaso-motor centre, 319; aromatic 
volatile, as cardiac stimulants, 328; 
volatile, as rubefacients, 344; as an 
antidote to phosphorus, 490 
Oils, fixed and volatile, 619, 521 
Ointment, sulphur, 544; alkaline sulphur, 
544; various kinds of iodine, 557; 
iodide of sulphur, 557, See Unguen- 
tum 
Ointments, their nature, number, and 
uses, 532 
Oleacese, 965 
Oleate of mercury, 591 
of Veratrine, 591 
of Zinc, 670 
Oleates, 521 
Oleatum hydrargyri, 521, 591, 687, 694 
Veratrinz, 521, 591, 1047 
Zinci, 621, 670 
Oleic acid, action of, on bacteria, 94; 
properties and uses of, 590 
Oleoresina Aspidii, 521, 1066 
Capsici, 521, 984 
Cubebzee, 521, 1014 
Lupulini, 521, 1028 
Piperis, 521, 1013 
Zingiberis, 521, 1037 
Oleoresins, 521 
Oleum Adipis, 520 
A\thereum, 520, 783 
Amygdalsz, 520, 916 
Amare, 520 
Expressum, 520 
Anethi, 520, 936 
Anisi, 520, 840, 935 
Anthemidis, 520, 955 
Aurantii corticis, 520, 889 
Florum, 520 
Bergamii, 520, 889 
Cajupnti, 520, 924 
Cari, 520, 937 
Carui, 520, 936 
Caryophylli, 520, 922 
Chenopodii, 520, 1009 
Cinnamomi, 520, 1016 
Copaibee, 520, 912 
Coriandri, 520, 938 
Crotonis, 1023 
Cubebee, 520, 1014 
Erigerontis, 521 
Eucalypti, 521, 925 
Feenicuali, 521 
Gaultheris, 521, 962 
Gossypii seminis, 520, 872 
Hedeome, 521, 1007 
Juaniperi, 520, 521 
Lavandule, 520, 521 
Florum, 521 
Limonis, 520, 521, 890 
Lini, 876 
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Oleum— 
Menthe piperits, 520, 521 
Viridis, 620, 521 
Morrhue, 520 
Myrcie, 521 
Myristicw, 520, 621, 1015 
Expressum, 
1016 
Myrti, 924 
Olivse, 520, 965 
Phosphoratum, 520, 710, 916 
Picis liquids, 621 
Pimentz, 520, 521, 923 
Pini Sylvestris, 520 
Ricini, 520 
Rose, 521, 920 
Rosmarini, 620, 521 
Rutre, 620, 621, 881 
Sabinw, 520, 521, 1064 
Santali, 620, 521, 1021 
Sassafras, 521, 1020 
Sesami, 520, 1002 
Sinapis, 520, 865 
Volatile, 521, 865 
Succini, 52] 
Terebinthine, 520, 521 
Theobroma, 520 
Theobromatis, 875 
Thymi, 521 
Tiglii, 520, 1023 
Valeniane, 521, 952 
Oleum animale, action of, on bacteria, 94 
Oleum menthre piperitez, action of, on 
bacteria, 94 
Oleum pini pumilionis, as a stimulating 
expectorant, 255 
Oleum pin: sylvestris, as a stimulating 
expectorant, 255 
Olive oil, as a demulcent, 347; characters, 
965 ; composition, and preparations of, 
965; action and uses of, 967 
Onion, as a stimulating expectorant, 255 
Ononis spinosum, as a stimulant diuretic, 
433 
Operations, surgical, Sir Joseph Lister on 
the best mode of performing, 815 
Ophthalmia, gonorrhceal, contagious, and 
neonatorum, caused by micrococci, 99 
Opium, effect of habit on the quantity 
that can be taken, 44; abnormal effects 
of, in some cases of fever, 47; some 
persons very slightly affected by, 51; , 
as a sedative, 157; as a spinal stimn- 
lant, 182; different actions of, in differ- 
ent doses, on the brain, 195; one of 
the most powerful hypnotics, 199; in- 
duces sleep and lessens pain, 199; as 
a local and general anodyne, 201, 211; 
as a myotic, 219; action of, on the 
respiratory centre, 241; on the brain, 
244; in diminishing the excitability of 
the respiratory centre, 250; action of, 
on the vessels of circulation, 284; asa 
vascular sedative, 839; as an antisialic, 


520, 1016, 
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361; as a local and general sedative, 
376; action of, on the intestines, 383, 
384, 387; as a purgative, 386; as a 
vesical sedative, 445; as a poison with 
its antidotes, 490; antagonistic action 
of, and belladonna, 494; antagonism 
of, to other drugs, 494, 497; characters 
and preparations of, 844; alkaloids 
of, 846; physiological action of, 851; 
general action of, exclusively on the 
central nervous system, 851; and in 
mammals especially on the brain, 851; 
in the frog it acts on the motor ganglia 
of the heart, 851; action of, on frogs, 
851; on birds, 851; on mammals, 852; 
on man, it acts chiefly on the brain, 
852; in producing sleep, and in large 
doses, death, 852; diagnosis between 
poisoning by, and intoxication and 
apoplexy, 852; treatment in poisoning 
by, 853; precautions, 853; treatment 
of the symptoms after an ordinary 
dose, 854 ; action of, on special organs, 
854 ; on the sensory nerves, the spinal 
cord, and the brain, 854; on the pupil, 
854; the circulation, and the vaso- 
motor centre in the medulla, 854; has 
a peculiar action on the peripheral 
vaso-motor apparatus, 854; on secre- 
tion, 855 ; on sweat and the urine, 855: 
on the intestines, 856; elimination, 
856; circumstances modifying the 
action of, 856; sex and idiosyncrasy, 
856; halt, 857; opium-eating, 857; 
action of, in disease, 858: and in 
combination with other drugs, 858; 
action of the alkaloids of, 858; the 
morphine group and the codeine group, 
858; how codeines are produced, 859; 
action of apomorphine and morphine, 
859; therapeutics—general uses and 
local uses, 859 ; on the digestive system, 
860; the respiratory tract, 860; the 
circulatory system, 861; the genito- 
urinary tract, 861; the skin, 861; two 
most important uses of opium and 
morphine to relieve pain and produce 
sleep, 861; action of, on the nervous 
system, 861; contra-indications, 862 
Opium denarcotisatum, 845 
Opium-eating, the effects of, 284 
Opium, powdered, preparations and com- 
position of, 845 
Orange, bitter, 888 
Flower water, 888 
Flowers, character, composition, and 
uses of, 887 
Oil of, 887 
Peel, bitter, 888 
Oil of, 889 
Sweet, Oil of, 889 
Orchidaces, 1036 
Organism, the animal, general relations 
between, and substances affecting it 
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9-32; circumstances which affect the 
action of drugs on the, 33-56; effects 
of oxidation on, 65 e¢ seq.; relations of 
motion and oxidation in, 65; excess 
of temperature injurious to, 102 
Origanum, characters, action, and uses 
of, 1007; as a diaphoretic and em- 
menagogue, 1007 
Orthosperme, 932 
Osmic acid, action of, on bacteria, 94, 95; 
as a caustic, 344 
Osmium, symbol and atomic weight of, 
10; physiological action of, 27 
Ovarian irritation, diagram showing how, 
probably causes constipation, 386 
Oxalates, test for, 595 
Oxalate of cerium, 657; of iron, 750 
Oxalic acid, as a poison, with its anti- 
dote, 487; nature and use of, 581 
Ox-bile, puntied, 1082 
Ox-gall, 1081; inspissated, 1082 
Oxidation, relations of motion and, 65; 
of protoplasm, 67; action of drugs on, 
69; methods of ascertaining the effects 
of drugs on, 72 
Oxide of Lead, 702 
Manganese, black, 753 
Mercury, red, 694 
Yellow, 694 
Silver, 679 
Zinc, 669 
Oxygen, symbol and atomic weight of, 
10; broken up by electricity, and 
forms a new element, ozone, 13; its 
relation to other members of a group, 
16; necessary for protoplasmic life, 
61; power of protoplasm over, 68; 
action of hxmoglobin on, 70; effects 
of other gases on, 70; of carbonic 
oxide on, 70; of charcoal, 73; effects 
of, on mould-fungi, 82; on bacteria, 
82; excess or absence of, causes 
tetanus, 176; effects of the presence or 
absence of, on the blood, 235-240; its 
preparation, 537; properties, physio- 
logical action, and uses, 537, 538 
Oxyhzemoglobin, 70, 72 
Oxymel, 518, 577, 1089 
Scille, 518, 577, 1041, 1089 
Ozone, origin and nature of, 13; action 
of, on albumen, 58; power of proto- 
plasm in forming, 69; action of phos- 
phorus in forming, 69; nature and 
uses of, 539, 540; diagram illustrating 
the formation of, by electricity, 539 


P. 


PACHYDERMATA, 1084 

Paget, Sir James, reference to his lecture 
on ‘ Elemental Pathology,’ 50 

Pain, origin and nature of, 201; where 
seated, 201; how caused, and how re- 


1152 


lieved, 202; action and uses of ano- 
dynes in, 202, 203; relieved by.an 
effort of the attention, 203; action of 
anssthetics in relieving, 203 et seq.; 
and of electricity and cold, 208 ;* Mor- 
timer Granville’s treatment of, 203; 
action of anzsthetics in alleviating or 
destroying, 203 et seq. 

Pale rose, composition and uses of, 920 

Palladium, symbol and atomic weight of, 
10; physiological action of, 27 

Palmacez, 1052 

Palmitic acid, action of, on bacteria, 94 

Palpitation, of the heart, effect of blood- 
pressure on, 299; the principal drugs 
which diminish it, 339 

Pancreas, action of drugs on the, 407 

Pancreatic juice, importance of the, in 
the process of digestion, 407; effects 
of the secretion of the, 408; and of 
different drugs on the, 408 

Pancreatin, utility of, in aiding digestion, 
364 

Papain, 927 

Papaveracer, 843 

Papayacez, 927 

Papayotin, preparation, action, and uscs 
of, 927 ; digestive power of, on mus- 
lar fibre and connective tissue, 927 

Paper, litmus, blue, 1067 

1067 


Paper, turmeric, 1037; as a test for al- 
kalies, 1037 

Papers, 506 

Papilionacee, 899 

Papillon, M., reference to, 28 

Paracoto bark, 1017 

Paracotoine, action on intestinal secre- 
tion, 387 

Paraffin, as an emollient, 347 

Paraffin, hard, 763; soft, 764 

Paraldehyde, a hypnotic, 199; a general 
anesthetic, 205 

Paralysis, of the respiration and heart, 
danger from anzsthetics, 207: treat- 
ment necessary when this occurs, 207 ; 
of the sphincter muscle of the iris of 
the eye, 220; and of the dilator muscle 
of the same, 221 

Parasiticide, balsam of Peru as a, 902 

Pardington, Dr., reference to, 167 

Paré, Ambrose, reference to, 104 

Pareira brava, as a stimulant diuretic, 
433 ; action of, on the bladder, 445 

Pareira root, characters and composition 
of, 841; action and uses of, 842 

Parsley, as a stimulant diuretic, 433 

Pasteur,divides bacteria into twoclasses,82 

Paton, reference to, 900 

Pavy, reference to, 850 

Pearl barley, 1054 

Pedalincse, 1002 

Pellitory root, characters, action, and uses 
of, 952 
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Pennyroyal, 1006 

Pentad elements, 707-734 

Pepper, as a carminative, 379 

Pepper, black, as a stimulant diuretio, 
433 ; characters, composition, and pre- 
parations of, 1012; action and uses of, 
1013; asa stomachic, &c., 1013 

Peppermint-camphor, characters, action, 
and uses of, 1004; as an antiseptic and 
antineuralgic, 1005 

Peppermint and oil, as a carminative, 
379 

Peppermint oil, action of, on bacteria, 95s 
characters,’action, and use of, 1004; as 
a carminative and stimulant, 1004 

Pepsin, action of, on fibrin, 75, 76; 
action of, as an artificially digestive 
substance, 364; nature of, 1081 

Pepsinum saccharatum, 1081; its thera- 
peutics, 1081 

Peptogens, their action in increasing the 
gastric juice, 363 

Peptones, action of on the intestines, 
382; action of the liver on, 399 

Perchloride of mercury, 692 

Perineum, a wet sponge applied to the, 
causes the evacuation of urine, 444 

Peristalsis, and mode of increasing, 212; 
some hepatic stimulants which in- 
crease, 405 

Permanganate of potassium, action of, on 
bacteria, 95; as a powerful antiseptic, 
may be used to wash out abscesses, and 
as a lotion for ulcers or wounds, 105; 
action of, on muscle, 121; characters, 
action, and uses of, 614, 615 

Peroxide of hydrogen, preparation pro- 
perties, action, and uses of, 540 

Perspiration, antipyrin causes profuse, 
824. See also SKIN, ACTION OF DRUGS 
ON THE 

Peru, balsam of, as a parasiticide, 902 

Pessaries, nature and uses of, 485 

Petals, cabbage-rose, 920 

Red poppy, 862 
Red rose, 920 

Petrolatam, 532; properties and uses of, 
763 

Petroleum benzin, or ether, properties 
and uses of, 762; petroleum ointment, 
763 

Petroleum ether, action of, on bacteria, 


Pettenkofer, reference to, 404, 414 

Phagocytes, 85 

Pharmaceutical preparations, 501-534; 
general principles which govern, 501, 
502; the following are the at amy 
abstracts, 503; vinegars, 503; alka 
loids, 608; waters, 505; cataplasms 
or poultices, 506 ; cerates, 506 ; papers, 
606 ; collodions, 607; confections, 
electuaries, or conserves, 607; decoc- 
tions, 507 ; elixirs, 608; plasters, 508; 
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injections, enemas, or clysters, 508 ; 
essences, 509; extracts, 509-513 ; tluid 
or liquid extracts, 510; fresh or green 
extracts, 512; glycerines, 513; infu- 
sions, 513; hypodermic injections, 514 ; 
liniments or embrocations, 515; solu- 
tions, 617; masses, 518; honeys, 518; 
mixtures, 518; mucilages, 519; oils, 
fixed and volatile, 519; oleates, 521; 
oleoresins, 621; pills, 521; powders, 
524; resins, 524; spirits, 525 ; supposi- 
tories, 526 ; juices, 526; syrups, 527; 
tinctures, 528-531; triturations, 531 ; 
ointments, 532; vapours, inhalations, 
533; wines, 534 

Pharmacology, definition of, 3; one of 
the most important subdivisions of 
materia medica, 3; rapid advances of, 
of late years, 5; difficulty students 
tind in dealing with, 5; the great 
object of, 20; the connection between 
chemical constitution and physiologi- 
cal action the most important one in, 
32; importance of comparative, 50; 
inhibition, and the action of drugs on 
inhibitory centres play a very impor- 
tant part in, 167-171 

Pharmacy, definition of, 3, 501 

Pharyngeal irritation the probable origin 
of the so-called stomach cough, 248 

Pharynx, structure and functions of, 248 ; 
cough caused by irritation of the, 248; 
application of drugs to the, 481; as 
washes, 482; as caustics, 482 

Phenol. See Carbolic acid 

Phenyl-alcohol. See Carbolic acid 

Pheny!-methyl-amyl ammonium hydrate, 
action on motor nerves, 150 

Pheny|-dimethyl-ethyl ammonium iodide, 
action on motor nerves, 150 

Pheny}-tri-ethy] ammonium iodide, action 
on motor nerves, 150 

Phosphates, test for, 595 

Phosphate of sodium, as a cholagogue 
purgative, 405; nature of, 626; as a 
saline purgative, 389; of ammonium, 
642; of calcium, 652; of iron, 751 

Phosphides, test for, 595 

Phosphide of zinc, 673 

Phosphoric acid, physiological action of, 
27; as a poison, with its antidotes, 
487 ; properties, &c., 579; dilute ditto, 
579 

Phosphorus, symbol and atomic weight 
of, 10; occurs in two forms, red and 
yellow, 14; in combination sometimes 
pentad and sometimes triad, 14; its 
relation to other members of a group, 
16 ; secondary effects of, as an irritant 
poison, on the system, 398; destroys 
the glycogenic function of the liver, 
402; has a special action on tissue- 
change, 415; in poisoning by, action 
of, on the urine, 415; used in nervous 
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debility, 416; as a poison, with its 
antidotes, 490; preparation and cha- 
racters of, 709; action of, 710; on the 
liver and bones, 710; on the lower jaw, 
710; in poisonous doses, 711; produces 
fatty degeneration of the liver, stomach, 
and kidneys, 711; treatment in cases 
of poisoning by, 711; cause of the 
fatty degeneration, 711; action of 
compounds containing, 712; uses of, 
712 

Phthisis, caused by the bacillus tubrr- 
culosis, 99; when accompanied by a 
copious secretion of mucus, a combina- 
tion of morphine and atropine useful 
in, 250; the atropine beneficial also in 
lessening sweating in, 250; alkalies use- 
ful in diminishing the moist rdles heard 
in the lungs in, 252; tartar emetic 
omtment and croton-oil liniment some- 
times useful in, 346; on the night- 
sweats of, 442; diagram illustrating 
the action of antihidrotics in diminish- 
ing sweating in, 442; probable mode 
of action of arsenic in, 717; how the 
disease originates and increases, 717 

Physiological action, relation between 
atomic weight and, 28 ; between spec- 
troscopic characters and, 27; between 
isomorphism and, 26; Blake’s division 
of the elements into nine groups, ac- 
cording to their, 27 

Physiological reactions, 24; divided into 
groups, 25 

Physostigma, lethal dose of, 38; action 
of, on muscle, 130 et seg.; effects of a 
solution of, applied locally to the nerve- 
trunk, 155; action of, on the motor 
centres of the brain, 188; as a myotic, 
219; on the respiratory centre, 241, 
245 ; on the blood-pressure, 285 ; chiefly 
affects the heart, 296 ; action of, on the 
vagus, 297; on the frog’s heart, 307; 
on the ganglia, 313, 314; on the vagus- 
ends in the heart, 317; on the cardiac 
muscle, 316; action of, on the secre- 
tory and sympathetic nerves, 357, 358; 
as a Sialagogue, 357; as an antisialic, 
361; the paralysing action of atropine 
counteracted by, 361; as a hepatic 
stimulant, 403; as a poison, with ita 
antidotes, 491; antagonism of, to 
atropine, 492-496; antagonistic action 
of, 493-496 ; nature, physiological ac- 
tion, and therapeutics of, 904-908. See 
also Physostigmine 

Physostigminss, 504 

Physostigming salicylas, 504 

Physostigmine, character, tests, and pre- 
paration of, 904, 905; antion of, on 
the musoular fibre and nerve-centres, 
906 ; general action on the muscles, 
spinal cord, medulla, and motor and 
sensory nerves, 905 ; on the brain, eye, 
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respiration, and circulation, 905, 906; 
on muscle, stomach, and intestines, 907 ; 
on the spleen, bladder, and uterus, 907 ; 
on the secretions and secreting cells, 
907 ; uses of, 908 ; treatment of poison- 
ing by, 908 
Physostigmine, salicylate of, characters 
of, 904 
Phytolacca berry, 1009 
Root, 1009; characters, and action 
of, 1009; as an emetic, narcotic, 
and alterative, 1009 
Phytolaccacez, 1009 
Phytolaccin, as a hepatic stimulant, 403 
Picric acid, action of, on bacteria, 91, 96 
Picrotoxin, effect of temperature on the 
action of, 46; action of, on oxidation, 
70; powerful convulsant action of, 
190; action of, on the accelerating 
centre, 318; as an antihidrotic, 441; 
as a poison, with its antidotes, 491; 
antagonism of, to chloral, 495 ; charac- 
ters of, 842 ; action of, on the medulla, 
motor centres, spinal cord, and tem- 
perature, 842; uses of, 842 
Picrotoxinum, 505 
Pills, 521; listof, with ingredients, 522, 
523 
Pilocarpine, effects of cold on the action 
of, 46; as a myotic, 219; action of, on 
the mucous membrane, 253; as a de- 
pressant expectorant, 255; effect of, 
on the frog’s heart, 307 ; on the cardiac 
muscle, 316; as a sialagogue, 357; 
action of, on the peripheral ends of the 
sweat nerves, 438; as an antihidrotic, 
441; as a poison, with its antidote, 
491; antagonism of, to atropine, 494, 
495; action of, on the nerves, nerve- 
centres, and muscular fibre, 884, 885; 
and on all the secretions of the body, 
884; on the bladder, uterus, and 
spleen, 885; on the circulation and 
vessels, 885; on the respiration and 
temperature, 886; on the eye, skin, 
and throat, 886; ita chief use in 
dropsy, 887 ; contra-indications, 887 
Pilocarpine hydrochloras, 504, 884 
nitras, 883 
Pilocarpus (jaborandi), characters of, 883 
Pilula Aloes, 523, 966, 1043 
Aloes Barbadensis, 522, 937, 966, 
1044 
et Asafcetidx, 522, 932, 966, 
1042, 1043 
et Ferri, 522, 741, 1048, 1044 
et Mastiches, 523, 897, 920, 
1048 
et Myrrhz, 523,893, 967, 1042, 
1043, 1089, 1056 
Socotrinsz, 522, 966, 1042 
Antimonii composite, 523, 686, 691, 
726, 728, 880 
Asafctide, 523, 933, 966 
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Pilula, Asafoetidee— 
Composita, 522, 893, 932, 
933, 1056 
Cambogis composita, 522, 869, 966, 
1044 
Catharticss composite, 523, 686, 691, 
869, 928, 982, 1043 
Colocynthidis composita, 522, 611, 
922, 928, 981, 1044 
et hyoscyami, 522, 
611, 922, 928, 981, 
1044 
Conii composita, 522, 931, 949, 1056 
Ferri carbonatis, 622, 742, 1055 
Todidi, 522, 557, 750, 899, 10565 
Composite, 523, 893 
Galbani composite, 523, 893, 933 
Hydrargyri, 522, 686, 899 


Subchloridi composita, 
522, 686, 691, 726, 728, 
880, 1024 


Ipecacuanhee cum scilli, 522, 611, 
844, 934, 949, 1041, 1056 
Opii, 523, 845, 966 
Phosphori, 522, 710, 903, 
1090 
Plumbi cum opio, 522, 703, 844 
Rhei, 523, 966, 1010 
Composita, 523, 893, 966, 1004, 
1010, 1042, 1043, 1056 
Saponis composita, 523, 844, 966 
Scammonii composita, 523, 981, 983, 
1079 
Scilla composita, 523, 9341, 966, 1041, 
1037, 1056 
Pimenta, 923 
Oil of, 923 
Pimento, characters and composition of, 
923 
Oil of, 923 
Pine bath, 470 
Pinkroot. See Spigelia 
Piperacez, 1012 
Piperine, 504; character, action, and uses 
of, 1013 
Pisces, 1086 
Pitch, Burgundy, 1062 
Canada, 1062 
Hemlock, 1062 
Pitres, references to, 186, 187 
Piturine, as a mydriatic, 219 
Plasters, 508; utility of, in chest com- 
plaints and in bronchitis, 256 
Platinum, symbol and atomic weight of, 
10; physiological action of, 27; action 
of, on muscle, 127; causes powerful 
contraction of the vessels, 281; proper- 
ties, action, and uses of foil, 754; of 
solution of perchloride of, 754; of pla- 
tinum black, 755 
Pleurisy, tartar emetic ointment and cro- 
ton-oil liniment sometimes useful in, 
346 
Pleurisy root. See Asclepias 
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Piumbi acetas, 703 
Iodidum, 557, 705 
Pneumonia, contagious, micrococci pre- 
sent in, 99 
Podophylli resina, 838 
Podophyllin, as a drastic purgative, 390; 
and as a cholagogue, 390; as a hepatic 
stimulant, 405. See also Podophyllum 
root, and resin of podophyllum 
Podophyllum root, characters, properties, 
and composition of, 838; resin of, 
nature, properties, and uses of, 838 
Poisoning, what is necessary to be done 
in all cases of, before administering 
the antidote, 486; by acids, 6570; 
chronic, by copper, 666 ; by phosphorus, 
and its treatment, 710, 711; by arsenic, 
and its treatment, 713, 714; chronic, 
by arsenic, 714; by antimony, 722; 
chronic alcoholic, 770; treatment of, 
by chloral, 793; by opium, 853; by 
physostigmine, 908 ; by strychnine, and 
its treatment, 973; by belladonna or 
atropine, 990; by digitalis, and its 
treatment, 1001 ; by croton oil, and its 
treatment, 1023; by colchicum, 1051; 
treatment of, by cantharides, 1092 
Poisonous gases, with their antidotes, 486 
Poisons, effect of heat on the power of, 
44.48; different effects of, on different 
animals, 43-49; effects of various, on 
medurez, 111, 112; list of muscular, 
126-131; effects of certain, on the 
colour of the blood, 240; on the mus- 
cular fibre of the ventricle of the 
heart, 307; on the heart itself, 308 ; 
of two classes of, on the vagus, 310- 
314; list of cardiac, 316; most suitable 
emetics for removing, from the 
stomach, 374; action of various irri- 
tant, on the general system, 395-397 ; 
peculiarities in the action of different 
irritant, 897; secondary effects of irri- 
tant poisoning, 398; list of the more 
common, with their antidotes, 486-491 ; 
carbonic acid as a, 584; has three 
stages—dyspnoea, convulsions, paraly- 
sis, 584 ; copper as a, 666 
Poke berry. See Phytolacca berry 
Root. See Phytolacca root 
Politzer, reference to, 153 
Polygalacez, 867 
Polygonacex, 1010 
Pome, 921 
Pomegranate, as a vermicide, 408; 
characters, composition, and use as an 
anthelmintic, 926 
Root bark, 926 
Poppy capsules, character of, 843; com- 
position, action, and uses of, 843 
Poppy petals, red, characters, composi- 
tion, and use of, 862 
Potash, physiological action of, 27; 
action of, on protoplasm, 61; perman- 
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ganate of, effect of, on infusoria, 65; 
on bacteria, 91; on muscle, 121; salts 
of, effects of, on muscular contraction, 
129; action of, on the ends of the 
vaso-motor nerves, 284; action of, 
combined with other ingredients, on 
the frog’s heart, 307; as a caustic, 
344; difference between the action of, 
and soda, on the intestines, 388; used 
in gout, 416 
Potassz liquor, singular effect of a single 
drop of, 492 
Potassium salts, preparation, nature, and 
uses of the followmg— 
Potassium acetate, 605, 609 
Acid tartrate, 605, 610 
Bicarbonate, 604, 608 
Bichromate of, 605, 616 
Bitartrate of, 610 
Bromide, 553-555, 605 
Carbonate, 604, 607 
Caustic potash, 604, 608 
Chlorate, 605, 613 
Citrate, 605, 609 
Cyanide, 605 
Ferrocyanide, 605, 616 
Hypophosphite, 605 
Iodide, 559, 605 
Liquor potasse, 604, 607 
Potassii, 604 
Nitrate, 605, 612 
Permanganate, 605, 614 
Potassa cum calce, 608, 648 
Sulphate, 605, 611 
Sulphite, 604 
Sulphurata, 643, 605, 615 
Tartrate, 605, 611 
Tartrate (acid), 610 
Potassium salts, action of, on the cardiac 
muscle, 316; on the vaso-motor nerves, 
318; on the capillaries, 318; as re- 
frigeranf diuretics, 432; antagonism of, 
to barium, 493, 495; general sources 
and reactions of, 603, 604; action of, 
on the general system, 605, 607 
Potassium, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16; and specially to lithium, 17; 
action of, on muscles, 127, 129, 135, 
142, 143; on the vaso-motor centre, 
819 
Potassium acetate, action of, on bacteria, 
94; as a remote antacid, 370; as a re- 
frigerant diuretic, 432 
Potassium bicarbonate, as a direct ant- 
acid, 370 
Potassium bichromate, action of, on bac- 
teria, 94 
Potassium bitartrate, as a remote ant- 
acid, 370; as a saline purgative, 389; 
a hydragogue, 890; and a refrigerant 
diuretic, 432 
Potassium bromide, action of, on bac- 
teria, 93 ; on the nervous system, 204 


4E2 


1156 


Totassium carbonate, as a direct antacid, 
370 
Chlorate, action of, on bacteria, 94; 
as a refmgerant diuretic, 432 
Potassium chloride, catses great con- 
traction of the vessels, 281 ; neutralises 
the action of veratrine in certain cases, 
308 
Potassium chromate, action of, on bac- 
teria, 94 
Potassium citrate, as a remote antacid, 
370 ; and refrigerant diuretic, 432 
Potassium iodide, action of, on bacteria, 
93 ; as a depressant expectorant, 255 
Potassium nitrate, as a refrigerant diu- 
retic, 432 
Potassium permanganate, action of, on 
bacteria, 94 
Potassium picrate, effects of, in destroy- 
ing bacteria, 89 
Potassium sulphate, as a hepatic stimu- 
lant, 403 
Potassium tartrate, as a remote antacid, 
370; asasaline purgative, 389; and 
sodium, as ditto, 389 
Potato and potato water, experiments 
with, on oxygen, 69 
Poultice, action of a warm, on the 
mucous membrane, 252; and on the 
chest, 266; use of a warm, in inflam- 
mation, 341, 342; as an emollient, 
347; uses of, and how to apply different 
kinds of, with diagram, 468 ; a linseed, 
8TT 
Poultices, or cataplasms, 506 
Powders, 524 
Power, Mr., references to, 430, 997 
Prayer-beads, 903 
Precipitated sulphur, its preparation, 
&c., 544 
cy, best mode of treating the 
vomiting of, 377 
Preventive medicine, growing importance 
of, 5; chiefly owing to recent increase 
in knowledge of microbes and their 
action in causing disease, 5 
Prevost on poisoning by mercury, 20 
Preyer, references to, 150, 492 
Prickly ash, 883 
Prinus, (black alder), characters and 
action of, as an astringent, 894 
Prolapsus of the uterus, emetics to be 
used with caution in persons suffering 
from, 376 
Prophylactic, quinine asa, 948 
Prophylaxis. See Preventive medicine 
Protoplasm, action of drugs on, 69-68 ; 
method of experimenting on amoebx 
and leucocytes, 58, 60; relation of mo- 
tion and oxidation to, 65; oxidation 
of, 67; oxygen-carrying power of, 68 ; 
potassium salts poison or destroy, 605 
Protoplasmic poison, anssthetics act as 
a, 206 ; and potassium salts, 605 
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Prune, composition and use of, 917 
Virginian prune, or wild cherry, 917 
Prunes, as a laxative, 389 
Prussic acid, 686 
Ptomaines, alkaloids formed by putrefac- 
tion, 99; absorption and elimination, 
101; action of, on muscle, 128; how 
formed, 401 
Ptyalin, 75 
Puerperal fever, micrococci present in, 
99 ; singular cause of an epidemic, 104 
Pulmonary sedatives, nature, number, and 
uses of, 246-250; divided into three 
classes, 246 
Pulsatilla, characters and composition of, 
836 ; action of the oil of, as a vesicant, 
836; pure anemonin has a depressant 
action on the circulation, respiration, 
and spinal cord, 836; causing feeble 
pulse, slow respiration, paralysis, dys- 
pnoea, and death, 837; uses of, as a 
diaphoretic and emmenagogue, 837 
Pulse-rate, relation of, and arterioles, to 
blood-pressure, 271; diagrams of a 
pulse-curve, 272 ; effect of the arteri- 
oles on pulse-curves, 275; effect of 
drugs on the, 295; of irritant poisons 
on, 397; of arsenic, 715; of nitrite 
of amyl, 785; of chloral hydrate, 791 ; 
of purified chloroform, 798; of carbolic 
acid, 814; of creosote, 817; of stapli- 
sagria, 836; of anemonin, 837; of 
hydrochlorate of apomorphine, 849; of 
erythroxylon, 879; of caffeine, 871; 
of Jamaica dogwood, 913; of oil of 
valerian, 952; of gelsemium, 978; of 
tobacco, 993; of camphor, 1019; of 
Indian hemp or American cannabis, 
1027; of squill, 1041; of hellebore, 
1045; of veratrine, 1047 
Phivis amygdalx compositus, 524, 914, 
915, 1055 
Antimonialis, 524, 652, 726, 729 
Aromaticus, 524, 1015, 1016, 1087, 
1038 
Catechu compositus, 5624, 868, 902, 
951, 1015, 1016 
Cinnamomt compositus, 524, 1016, 
1037, 1038 
Cretz aromaticus, 624, 650, 1015, 
1016, 1038, 1089, 3055 
Aromaticus cum opio, 524, 650, 
844 
Compositus, 524, 650, 1055 
Effervescens compositus, 524 
Elaterini compositus, 524, 929, 1080 
Glycyrrhize compositus, 524, 643, 
899, 910, 934, 1055 
Ipecacuanhz compositus, 624, 611, 
844, 949 
Kt opli, 524, 845, 949 
Jalape compositus, 524, 610, 982, 
1037 
Kino compositus, 524, 844, 902, 1016 
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Culvis— 
Morphinse compositus, 524, 848 
Opii compositus, 524, 844, 901, 936, 
1037 


Rhei compositus, 524, 661, 1010, 1037 
Scammonili compositus, 524, 982, 1037 
nthze compositus, 524, 901, 
914, 1053, 1055 
Pumpkin seed, composition and uses of, 
as an anthelmintic, 930 
Pupil of the eye, structure of, and action 
of drugs on the, 216-227 
Purgatives, aid the action of antiperi- 
odics, and sometimes cure ague with- 
out them, 108; nature of, 388; divided 
into laxatives (lst of the chief), 389; 
simple, 389; drastic, 389; saline, 389; 
hydragogues, 389; and cholagogues 
390; action of, 390; Dr. Hay’s re- 
searches into the action of, 391-394 ; 
the various uses of, 394, 395; to remove 
fecal matters from the intestinal tube, 
394; to remove liquid from the body, 
394; to lower the temperature in fever, 
396 ; to lower the blood-pressure, 395 ; 
they act as hepatio depressants, 407 ; 
as antipyretics, 42] ; as anapbrodisiacs, 
451; as indirect emmenagogues, 453 ; 
resin of podophyllum as a, 839; gam- 
boge as a, 869; buckthorn as a, 896; 
senna as a, 910; tamarind as a, 911; 
olive oil as, 967; manna as, 968; rhu- 
barb as, 1011; castor oil as, 1024; oil 
of turpentine as, 1059; aloes as, 1044; 
treacle as, 1056; oatmeal as, 1056 
Putrefaction, alkaloids formed by, 100, 
101; antiseptics arrest the, 104, 105 
Putrescine, 100 
Pyzmia, micrococci present in, 99 
Pye, Mr., references to, 296, 430 
Pye-Smith, Dr., references to, 381, 988 
Pyrethrum, 952 
Pyrethrum, as a sialagogue, 357 
Pyridine, in treatment of asthma (as 
tobacco-smoke), 261; action and uses, 
823 
Pyrocatechin, characters, action and uses 
of, 819 
Pyrophosphate of iron, 752 
Pyrophosphate of scdium, 628; action of, 
on the nerve-centres of the spinal cord, 
&c., 712 
Pyroxylin, 873 
Pyroxylinum, 873 


Q. 


QUASSIA, as a vermicide, 408 

Quassia and quassia wood, properties 
and composition of, 892; action and 
uses of, 892; is simply a pure bitter 
stomachic, 892 

Quebracho, as a depressant expectorant, 
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Quebracho bark, white, characters, action, 
and uses of, 969 
Queen’s root. See Stillingia 
Quercus alba, the bark of, 1030; char- 
acters, action and use of, as a local 
astringent, 1031 
Quillaia (saponin), characters, composi- 
tion, action, and uses of, 918; action 
of, as a local irritant, 918; produces 
local paralysis and anzsthesia, 918 ; 
action of, on the voluntary muscles, 
the intestine, and the heart, 918; on 
digitalis, and on the nerve-centres, 
919 
Quince seed, characters and use of, 921 
Quinicine, constitution of, 824 
Quinidinz sulphas, 504, 944 
Quinidine, sulphate of, 943 
Quinina, 504, 944 
Quining sulphas, 504, 939, 944 
Bisulphas, 944 
Hydrobromas, 944 
Hydrochloras, 943 
Valerianas, 944, 952 
Quinine, example of the empirical use of, 
3; utility of, in ague, 3; action of, on 
protoplasmic movements, 61-63; on 
the mesentery of a frog, 62; on in- 
fusoria, 65; effects of, on oxidation, 69, 
72; on bacteria, 89, 94, 95; as a disin- 
fectant, 106; as an antiperiodic almost 
a specific in intermittent fevers, peri- 
odic headaches, neuralgias, &c., 107; 
action of, on ascidians, 114; on annv- 
losa, 114; on muscle, 128 e¢ seg.; on 
the spinal cord of a frog, 166; on the 
ear, 229; on taste, 230; on the respi- 
ratory centre, 241; on the frog’s heart, 
306; on the motor gangha, 316; on 
the capillaries, 318; on the secreting 
cells of a gland, 354; arrests secretion 
of sahva, 361; lessens tissue-change, 
415; as an antihidrotic, 441; value of, 
in the high temperature of the night 
sweats of phthisis, 443; as a direct 
emmenagogue, 453; one of the chief 
ecbolics, 454; as a poison, with its 
antidotes, 489; antagonism of, to atro- 
pine, 495 
Quinine, characters and action of, 942 
Bisulphate of, 942 
Hydrobromate of, 942 
Hydrochlorate of, 943 
Sulphate of, 942 
Valerianate of, 943 
Physiological action of-—general ac- 
tion, 944-948; special action—on 
the alimentary canal, 945; on the 
stomach, 945; on the blood, 943; 
on the circulation, 945; on the 
heart and respiration, 946; on 
tissue-change, and on the nervous 
system, 946; on the spinal cord, 
947; on the muscles and uterus, 
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947; uses—as an antiseptic, a 
tonic, and an antiperiodic, 947; as 
an antipyretic and a prophylactic, 
948 ; Warburg’s tincture, 948 


R. 


RaBBITS, experiments with drugs on, 
54-56; two kinds of muscles in, red 
and white, 119; number of stimuli 
necessary to cause tetanus in the latter, 
125; Stenson’s experiment on the ab- 
dominal aorta of, 164; the cerebral 
hemispheres of, more developed than 
those of the frog, 184; effect of the 
removal of the cerebrum on, 184; 
easiest way of anesthetising, 210, 211 ; 
effect of injecting drugs into the 
jugular vein of, 239; effect of the 
inhalation of tobacco-smoke on, 244; 
experiment on the ear of, 279; method 
of maintaining artificial circulation in 
the ear of, 280; action of the heart in, 
287-289 ; difference between dogs and, 
in this respect, 287; the vagus centre 
in, stimulated through the nasal nerves, 
296; Zulzer’s experiments with, 342; 
experiments with, as to the antagonism 
of drugs, 493 

Rabuteau, reference to, 28 

Radicals, compound, nature of, 20; of 
carbon, 22, 23; of nitrogen, 23; of 
phosphorus, arsenic, antimony, and 
sulphur, 24; most of them possess a 
paralysing power over the motor 
nerves, 32 

Raisins, composition and uses of, 896 

Reales, moist, nature and treatment of, 262 

Ranke, reference to, 175 

Ranunculacee, 831 et seq. 

Ranvier, L., references to, 50, 176, 336, 
337 

Raspberry, characters and use of, 919 

Rat paste, as a poison, with its antidote, 
491 

Rational therapeutics, explanation and 
example of, 3 

Rattle-snake poison, action of, on the red 
corpuscles of the blood, 63 

Rectum, action of aloes on the, 1044 

Red cinchona, 940 

Bark, 940 

Red poppy petals, characters, composi- 
tion, and use of, 862 

Red rose, and red rose petals, 920 

Red sandal-wood, 901 

Red saunders, nature and use of, 901 

Refined silver, 676 

Refrigerants, nature and uses of, 360; 
tamarind as a, 911 

Regnard, reference to, 94 

Regurgitation, mitral and tricuspid, na- 
ture and cause of, 332; value of digi- 
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talis and other cardiac tonics in, 382, 
833; the question of the use of digi- 
talis in aortic regurgitation considered, 
333 ; diagram to illustrate the tendency 
to syncope in aortic, 384 
Reichert, reference to, 588 
REMEDIES ACTING ON THE SURFACE OF 
THE BODY, 340-8351; irritants and 
counter-irritants, 340-347; subdivided 
into four classes, 340 ; rubefacients and 
their uses in chronic and acute inflam- 
mation, 340-345; diagrams illustra- 
tive of the action of, 341-348; list of 
the principal rubefacients, 344; friction 
one of the simplest, 344; vesicants and 
their uses, 345; pustulants, 346; and 
caustics, 346; general uses of caustics, 
346; emollients and demulcents, 347; 
list of the principal demulcents, 347; 
and emollients, 347; action of demul- 
cents and emollients, 347, 348; their 
therapeutic uses, 348; astringents, 
local and remote, and their uses, 349, 
850; styptics and their action, 350, 
351 
Resin, composition and use of, 1061 
Resin of podophyllum, preparation, cha- 
racters, and composition of, 838 ; action 
of, as a drastic purgative, and a hepatic 
stimulant, 839; uses of, 839 
Resin of scammony, 981 
Jalap, 982 
Resina Copaibee, 625, 912 
Guaiaci, 625 
Jalape, 525, 982 
Podophylh, 526, 838 
Scammonie, 525, 980, 981 
Scammonii, 526, 980, 981 
Resins, 624 
Resorcin, characters of, 818; action of, 
as an antiseptic, 818; on frogs, warm- 
blooded animals, and man, 818; uses 
of, 818; utility of, as an antipyretic, 818 
RESPIRATION, ACTION OF DRUGS ON, 232-— 
261; respiratory stimulants and depres- 
sants, 232; mechanism of, in some of 
the lower organisms, 232, 233; diagrams 
illustrative of this, 233; in the higher 
organisms, 234; muscles of, 235 ; cen- 
tres of, 234-237 ; certain conditions of, 
called apnoea, dyspnoea, and convul- 
sions, 237 ; action of certain conditions 
of the blood on, 237, 238 ; result of the 
presence or absence of air on external 
and internal, 238-240; action of drugs 
on the centre of, 240-244; diagram 
showing position of the centre of, and 
the afferent nerves which influence it, 
242; method of testing the movements 
of, 243; action of drugs on the nerves 
of, 244; of irritant poisons on, 897 ; 
action of py eorene acid on, 588; 
of strong solution of ammonia, 639; of 
mercury, 686; of gold, 754; purified 
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chloroform, 798-800 ; of creasote, 817 ; 
of salicylic acid, 820; of antipyrin, 
824 ; of aconitine, 834 ; of staphisagrine, 
or stavesacre, 886; of anemonin, 837 ; 
of erythroxylon, 879; of caffeine, 871 ; 
of pilocarpine, 885; of physostigmine, 
906; of quinine, 946; of strychnine, 
974; of solanine, 983; of belladonna 
or atropine, 988; of digitalin,-996; of 
thymol, 1006; of monobromated cam- 
phor, 1019 ; of Indian hemp or American 
cannabis, 1027; of oil of turpentine, 
1058; of veratrine, 1048; of extract of 
ergot, 1072 
Respiratory centre, nature and functions 
of, 233-237; action of drugs on the, 
240, 241; diagram showing the position 
of the, and the afferent nerves which 
influence it, 242; action of drugs 
on the respiratory nerves, 244; of 
sternutatories, 245; of pulmonary se- 
datives, 246-250; drugs which increase 
the activity of the, 254; connection of 
the, with the sweat-glands, 443 ; action 
of gold on the, 754; of alcohol, 770; of 
carbolic acid, 814 ; of quillaia (saponin), 
919; of musk, 1078 
Respiratory passages, in disease of the, 
warmth usually applied by means of 
inhalation, 348 ; action of gold on the, 
754 
Respiratory sedatives, 246 
Respiratory tract, remedies which lk ssen 
irritation of, 249; action of opium on 
the, 860 
Retina, action of drugs on, 226, 227 
Rhamnew, 895 
Rhainnus Frangula, 895 
Purshiana, 895 
Rhamnus, as a purgative, 389 
Rhatany root, composition, action, and 
use of, chiefly as an astringent, 868 
Rheochord. Du Bois-Reymond’s, 119 
Rheum, 1010 
Rheumatic gout, remarkable instance of 
accidental cure in, 341 
Rhodium, symbol and atomic weight of, 
10 
Rhubarb, as a sialagogue, 367 ; as a pur- 
gative, 389; and as a cholagogue, 390; 
as a hepatic stimulant, 403; as a cho- 
lagogue purgative, 405 
Rhubarb, 1011 
Root, characters and composition of, 
1010; action and uses of, 1011; asa 
tonic, astringent, and purgative, 1011 
Rhus aromatica, in incontinence of urine, 
898 
Rhus glabra (sumach), nature and uses 
of, as an astringent, 898 
Rhus toxicodendron (poison ivy), as a 
vesicunt, 344; characters, action, and 
uses of, 898 
Ribbert, reference to, 424 and n, 
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Richardson, B. W., reference to, 708 
Richet, reference to, 125 
Rigollot’s mustard leaves, usefulness of, 
864, 865 
Ringer, Dr. 8., references to, 46, 219, 306, 
3U8, 339, 493, 568, 671, 688, 716, 975, 
996 
Roberts, Sir W., reference to, 363 
Rochelle salt, as a hepatic stimulant, 
403; nature and uses of, 624 
Rodentia, 1077 
Rohrig, reference to, 402 
Romanes, references to his researches on 
the medusz, 109, 110, 112 
Root, Aconite, 831 
Arnica, 957 
Bark, cotton, 872 
Bark, pomegranate, 926 
Belladonna, 985 
Black snake-, 837 
Blood, 863 
Calumba, 840 
Colchicum, 1049 
Culver’s, 1001 
Dandelion, 956 
Gentian, 979 
Hemidesmug, 970 
Horse-radish, 866 
Liquorice, 899 
Pareira, 841 
Pellitory, 952 
Phytolacca, 1009 
Pink-, 978 
Pleunsy, 970 
Podophyllum, 838 
Poke, 1009 
Queen’s, 1022 
Rhatany, 868 
Rhubarb, 1010 
Sassafras, 1020 
Scammony, 980 
Senega, 867 
Sumbul, 937 
Rosaceze, 915 
Rosaniline, 920 
Rose, dog-, fruit of the, 920 
Oil of, characters, &c., of, 920 
Pale, 920 
Red, 920 
Petals, 920 
Roses, 920 
Roseine, 822 
Rosemary, characters of, 1002 
Oil of, characters, actions and use of, 
1002; asa stimulant and carmi- 
native, 1003 
Rosenberger, on bacteria, 85 
Rosenthal, Professor J., references to, 
127, 174, 242, 995 
Rossbach, references to, 59, 64; on bac- 
teria, 85, 248, 252, 253, 417, 440, 493, 
606, 873, 1032 
Rovighi, reference to, 190 
Roy’s tonometer, 269 
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Rubefacients, and their action in chronic 
and acute inflammation, 340-344; list 
of the principal, 344; friction one of 


the simplest, 344; acids as, 568; oil of — 


rue as a, 881; oil of myrtle as a, 924; 
oil of cajeput, 924; camphor as, 1018 

Rubiacez, 939 

Rubidium, symbol and atomic weight of, 
10; physiological action of, 27 ; action 
of, on the muscles, 135, 142 

Rubus, characters and uses of, 919 

Rue, as a direct emmenagogue, 453 

Rue, oil of, nature and use of, 881; is 
a rubefacient, antispasmodic, and an 
emmenagogue, 881 

Rumex, characters of, 1011; action of as 
an astringent, 1011 

Ruminantia, 1077 

Russell and Lapraik, reference to, 28 

Russian bath, account of the so-called, 
470 

Rutacez, 881 

Rutes, 881 

Ruthenium, symbol and atomic weizht 
of, 10 

Rutherford, reference to, 402, 407, 839 

Rye, ergot of, 1068 
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SACCHARATED carbonate of iron, 742 
Ferrous carbonate, 742 
Iodide of iron, 750 
Saccharine, properties and user, 825 
Saccharine substances are stimulating 
expectorants, 265 
Saccharine solution of lime, as a direct 
antacid, 370 
Sachs, reference to, 151 
Saffron, 1038; as a colouring agent and 
carminative, 1039 
Sage. See Salvia 
St. Bartholomen’s Hospital Reports, re- 
ference to, 167, n. 
Sal volatile, as a cardiac stimulant, 328 ; 
composition and uses, 641 
Salad oil (French), action of, on bacteria, 
93 


Salicaces, 1034 

Salicin, character, action, and uses of, 
1034; as an antipyretic, 1035 

Salicinum, 605 

Salicylates, test for, 595 

Salicylate of lithium, 632 

Salicylate of sodium, action of, in produc- 
ing visions, 228 ; on the ear, 229; nature 
of, 628 

Salicylates, antiperiodics, 107 

Salicylic acid, action of, on enzymes, 78; 
bacteria, 91, 94, 95; an antiperiodic, 
107; on the vaso-motor centre, 319; 
on the cardiac muscle, 316; on the 
pancreatic juice, 408; characters and 
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tests of, 820; action of, in preventing 
the development of bacteria, 820; ‘on 
the temperature, pulse rate, blood- 
pressure and respiration, and the ears, 
820; on the circulation, 820; how 
excreted, 820; uses of, 820; natural 
versus artiticial, 1035 

Saline solutions, effects of, on infusoria, 
64 

Saliva, cause of, and mode of secretion, 
353-367: diagram representing the 
general relation of nerves to the se- 
creting cells and vessels of a gland, 354 ; 
diagram to show the nerves by which 
the secretion may be excited, 355; 
various causes which stimulate the 
secretion of, 356 ; action of sialagogues 
on the secretion of, 357; excretion by 
the, 358; diagram of the gastro-salivary 
circulation, 359; uses of, 359; action of 
erythroxylon on the secretion of, 879; 
of caffeine on ditto, 871; of Jamaica 
dog-wood, 913; of pellitory root, 953 

Salivary centres, action of carbolic acid 
on the, 814 + 

Salivary glands, action of drugs on, 353; 
of cantharides on the, 1092 

Salivation, produced by mercury, 682; 
what it is in part due to, 686; action 
of gold in producing, 754; of curare, 
976 


Salix, characters, composition, and use of, 
1034 

Salt, effects of common, on protoplasmic 
movement, 60; on bacteria, 43; as a 
local emetic, 373; as a refrigerant 
diuretic, 432 ; effects of, in large quan- 
tities, on the general system, 600 

Salts, inorganic, isomorphic, ferrous, 
manganous, ferric, physivlogical action 
of, 27; of barium, action of, on 
muscles, 130; of zinc and copper, 
action of, on the respiratory centre, 
241; results of experiments with seve- 
ral metallic, 281; of calcium and dis- 
tilled water, prulong the beating of 
the frog's heart, 306 

Salts of the cinchona alkaloids, 944 

Salts of the heavier metals as astringents, 
349 

Salvia, characters, action, and uses of, 
1008; as a tonic, carminative, and an 
astringent, 1008 

Samarium, symbol and atomic weight of, 
10 

Sandal wood, red, 901 

Sanguinaria (blocdroot), action of, on 
the vaso-motor centre, 319; as an 
alterative, 418; characters and com 

ition of, 863; action of, on the 

ntestinal canal, and the medallary 
centres, 863; on the brain and spinal 
cord, 863; chiefly used as a stimulant 
expectorant, 868 
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Sanitas, nature and use of, 1060 
Santal, oil of, characters, action, and use 
of, 1021 
Santalacem, 1021 
Santini, reference to, 190 
Santonica, as a vermicide, 408; as a 
stimulant diuretic, 483; characters 
and composition of, 954 
Santonin, as a vermicide, 408; characters 
and preparation of, 954; action of, on 
the cerebrum and medulla of the frog, 
954; effects of large doses on man, 
955; action of, on the vision and on 
the urine, 955; used only as a vermi- 
cide, 955 
Santoninate of sodium, 629 
Santoninum, 505, 954 
Sapindacer, 897 
Saponin, action of, on the respiratory 
centre, 241; on the nose, 245; as a 
stimulating expectorant, 255; action 
of, on the vagus-ends of the heart, 
317; on the inhibitory ganglia, 317; 
on the cardiac muscle, 316; on the 
heart, 338; antagonistic action of, 
494-496; nature, action, and uses of, 
918. Vide also Quillaia 
Sapotacere, 963 
Saprine, 100 
Sarsuparilla, as an alterative, 413; as a 
stimulant diuretic, 433; nature and 
action of, 1061; as a diuretic, tonic, 
and alterative, 1052 
Sassafras, characters of, 1020 
Oil of, 1020; action and use of, as a 
diaphoretic, 1020 
Pith, characters and uses of, 1020; 
as a demulcent, 1020 
Root, characters and composition of, 
1020 
Sassy bark, action of, on the nose, 245; 
composition, action, and use of, 916 
Savin, as a stimulant diuretic, 433; as 
a direct emmenagogue, 453 ; as a chief 
echolic, 454; as a poison, with its 
antidotes, 491 
Savine, 1064 
Tops, 1064 
Saunders, red, nature and use of, 901 
Scammony, as a drastic purgative, 389 ; 
asa vermifuge, 408 
Scammony, characters, &c., of, 980 
Resin of, 981; action and use of, as 
a drastic purgative and a vermi- 
fuge, 982 
Root, 980 
Scandium, symbol and atomic weight of, 
10 
Scharrenbroich, reference to, 72 
Schiff, Professor, references to, 236, 297, 
868, 399, 715 
Schizomycetes, 82. See Bacteria 
Nohlesinger, reference to, 102 
Schmidt-Miilheim, reference to, 899 
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Schmiedeberg, Professor, references to, 
56 100, 142, 294, 312, 492, 995, 997, 1098 
Schunlein, reference to, 133 
Schroeder, Von, reference to, 859 
Schroff, Von, references to, 151, 158, 
228 
Schroff (junr.), reference to, 863 
Schulte, reference to, 72 
Schultzen, Otto, reference to, 850 
Schweigger-Seidel, reference to, 426 
Scillain, action of, on the cardiac muscle, 
316; as a cardiac tonic, 331 
Scoparin, 900 
Scurvy, due to imperfect nutrition, 412 ; 
is supposed to be due to a deficiency 
of potassium salts in the blood, 412; is 
removed by fresh vegetables or lime- 
juice, 412 
Scutellaria, 1008 ; characters and uses of, 
1008 ; has been used asa nervine tonic, 
1008 
Scybala, diagram illustrating diarrhea 
depending on the presence of, in the 
intestine, 388 
Sea-bathing, 469 
Secretion, from the bronchial tubes, 250; 
from the air-passages, 251; nature of 
the, from the mucous membrane, 251; 
action of drugs on the, 252; action of 
belladonna or atropine on, 250, 988 
Secretion, in the stomach, action of drugs 
on, 363 
Secretions, action of opium on the, 853; 
physostigmine, 907 
Sedatives, nature and uses of, 157; pul- 
monary, 246-250; cardiac, 338, 339; 
vascular, 339; gastric, 376; vesical, 
444; urinary, 445 
Seed, American worm-, 1009 
Oil, cotton, 872 
Oil of tlax, 877 
Pumpkin, 930 
Quince, 921 
Seeds, Colchicum, 10498 
Jequirity, 903 
Stramonium, 991 
Seegen, Professor, references to, 399, 588 
Selective action of drugs, 34 
Selenic acid, physiological action of, 27 
Selenium, symbol and atomic weight of, 
10 
Senega root, composition, preparation, 
action, and use of, 867, 868; as a 
stimulating expectorant, diuretic, and 
diaphoretic, 868 ; as,a general emetic, 
373. See also Saponin 
Senna, characters, composition, action, 
and uses of, 909 
Alexandrian, 909 
Tinnevelly, 909 
Sensation, anesthetics destroy, 2038 
Septic poisoning, and bacteria, 88 ; effects 
of, and modes in which it may be pro- 
daced, 104, 105 
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Series, arrangement of the animal king: 
dom and of the elements in, 17; Men- 
delejeff and Meyer the perfecters of 
this system of classification, 17; Men- 
delejeff's classification in, 19; differ- 
ence in the even and uneven series, 18; 
i ities in the system, 18, 20 

Serpentaria, 1012 

Serpentary Rhizome, characters, action, 
and uses of, 1012; as a tonic, diapho- 
retic, and diuretic, 1012 

Serum, and blood, action of, on the frog's 
heart, 308, 309 

Sesamum, oil of, characters and action 
of, 1002 

Setschnow’s centres, 163 ; experiment on 
a frog, 166 

Severini, reference to, 282 

Shenstone, Mr., reference to, 975 

Sherry, characters and uses of, 776 ‘wine, 
896 

Shorthouse, Dr., reference to, 215 

Sialagogues, nature and action of, 353- 
356; diagrams illustrative of the 
nerves and glands acted on by, 354, 
355; divided into three classes, reflex, 
specific, and mixed, 356, 357 

Sialics, and anti-, nature and action of, 
360 

Silicon, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16 

Silver, symbol and atomic weight of, 10; 
physiological action of, 27 

Silver, characters, action, and uses of — 

Cyanide of, 679 
Jodide of, 680 
Nitrate of, 676 
Diluted, 677 
Moulded, 677 
Oxide of, 679 
Refined, 676 
Silver nitrate, as a caustic, 344; as 
an astringent, 349; as a local 
sedative, 376 

Simarubacer, 892 

Simpson, Sir J. Y., his mode of adminis- 
tering chloroform, 209; and discovery 
of the use of, as an anzsthetic, 212 

Sipping, the action of, a powerful stimu- 
lant to the brain, 194; increases the 
secretion of the bile, 406; and abolishes 
the inhibitory action of the vagus on 
the heart, 406; the value of Carlsbad 
water in tic disease is probably 

_owing to its being taken in sips, 407 

Bitz bath, cold, 464; hot, 467 

Skatol, action of, on bacteria, 94 

SKIN, ACTION OF DRUGS ON THE, 437-443; 
as diaphoretics and sudorifics, 487; 
effects of warmth on the, 487 ; excretion 
by the sweat-glands, 439; relation be- 
tween sweat-glands and kidneys, 439 ; 
action of the, in regulating tempera- 
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ture,440; antihidrotics, or anhidrotics, 
441; diagram to illustrate the action 
of anhidrotics, 442; the night-sweats 
of phthisis, 442; cause of profuse sweat- 
ing, 443; application of drugs by the, 
457; three methods of applying drugs 
to the—(1) by epidermic application, 
457-459; power of absorption of the, 
458, 459; by baths, 459; the cold bath, 
460; objects of the cold bath, 460-463 ; 
the cold pack, 463 ; cold sponging, 463; 
cold douches, 463; the sits bath, 464; 
cold foot-bath, 465; cold compresses, 
465; tepid baths, 466; warm baths, 
466; hot baths, 467; hot foot-bath, 
467; hot sitz bath, 467; poultices, 
468; medicated baths, 469; acid bath, 
469; alkaline baths, 470; sulphurous 
baths, 470; the mustard bath, 470; 
the pine bath, 470; vapour baths, 470; 
calomel fumigation, 471; air baths, 
471; the Turkish bath, 471; by friction, 
472; by inunction, 473; (2) by endermic 
application, 474; (3) by hypodermic 
application, 474; diagram of syringe 
for hypodermic injection, 475; ob- 
jections to hypodermic injections, 476; 
action of hydrocyanic acid on the, 
686; of alkalies, 597; soda as a stimu- 
lant to the, 620; of dried alum, 655; 
of nitrate of silver, 677; of arsenic, 
713; of antimony, 722; of iron salts, 
739; of alcohol, 767,772; of spint of 
ether, 781; of purified chloroform, 797 ; 
of opium, 861; of mustard, 865; of 
pilocarpine, 886; of chrysarobin, 909 ; 
of oil of copaiva, 913; of Jamaica dog- 
wood, 913; of oil of eucalyptus, 925 ; 
of ipecacuanha, 949; of tannic acid, 
1032; of colchicum, 1050 

Skull-cap. See Scutellaria 

Sleep, remedies which induce, 196; the 
cerebro-spinal system functionally in- 
active in, 196; certain parts of the 
nervous system may still remain active, 
196; the inactivity caused by anwmia, 
197; state of the arteries of the brain 
during, 197; and in normal, 197; the 
brain anemic during, 197 ; two things 
necessary to produce, 197; to lessen 
circulation in the brain, and to lessen 
its functional activity, 197; position 
may sometimes induce, 197; cold to 
the abdomen prevents, and warmth 
procures, 198; warmth to the stomach 
in the shape of warm food and drinks, 
causes, 198; efficacy of the wet pack 
in inducing, 198; cold feet prevent, 
199; and cooling the surface of the 
body sometimes induces, 199; opium 
and morphine the chief hypnotics or 
inducers of, 199; list of the principal 
hypnotics, 199; nature of the reflexes 
in ordinary and mesmeric, 204 
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Slippery elm, 1025 
Smell, action of drugs on, 230 
Smelling salts, stimulating action of, on 
the brain, 194 
Smells, remedies for destroying disagree- 
able, 108-107 
Smilacesre, 1051 
Smoke, utility of inhaling certain kinds 
of, in asthma, 481 
Smut, corn, characters and action of, 
1078 
Snail, structure of the heart of the, 322 
Snake-bite, as a poison, with its antidote, 
491; action of strong solution of am- 
monia in, 639 
Snake-poison, effects of, on the blood, 
72; action of ammonia in, 329 
Sneezing, drugs which cause, their num- 
ber, nature, and uses, 245, 246 
Snuff, Ferrier’s, composition and uses of, 
731 and n. 
Soap, as an emollient, 347 
Soap, curd, 1079 
Soap, hard, characters, &c., of, 966 
Soft, 966, 967 
Soap, soft, action of, on bacteria, 94, 
95 
Socaloin, nature and action of, 1042 
Soda, as a caustic, 344; difference be- 
tween the action of, and potash on the 
intestines, 383 
Sodium As: nature, action, and uses 
oI-— 
Arseniate of, 720 
Biborate of, 624 
Bisulphite of, 630 
Borate of (borax), 624 
Bromide of, 555 
Caustic, 621 
Chlorate of, 627 
Chloride of, 618 
Hyposulphite, 630 
Iodide of, 563 
Nitrate of, 618 
Pyrophosphate of, 628 
Salicylate of, 628 
Santoninate of, 629 
Solution of soda, 622 
Sulphite of, 629 
Sulphocarbolate of, 626 
Tartarated, 624 
Valerianate of, 630 
Sodium salts, sources of, 617; reactions 
of, 617; preparations of, 618; impuri- 
ties of, 618; tests for impurities in, 
619; general action of, 619; their 
action, in large doses, on muscle and 
nerve, 619; action of, on the intestines, 
383; as refrigerant diuretics, 432 
Soda tartarata, 610 
Sodium hyposulphite, action of, on bac- 
89 
Sodium sulphate, action of, on bacteria, 
89 


Sodii arsenias, 720 
Arseniatis, liquor, 720 
Citro-tartras effervescens, 622, 1055 
Iodidum, 557 
Salicylas, 820 
Santoninas, 954 
Valerianas, 778 
Sodium, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16; physiological action of, 27 ; 
character and preparation of, 617 
Sodium Acetate, as a remote antacid, 370, 
624 
Benzoate, as a hepatic stimulant, 
403, 628 
Bicarbonate, action of, on the ear, 
229 ; as a direct antacid, 370, 623; 
preparation, characters, and uses 
of, 622 
Carbonate, as a direct antacid, 370; 
preparation, characters, and uses 
of, 621 
Chloride, as a vermicide, 408; how 
prepared, 618 
Citrate, as a remote antacid, 370 
Ethylate (liquor), 618 
Hypophosphite, 627 
Phosphate, as a hepatic stimulant, 
403, 626 
Salicylate, as a hepatic stimulant, 403 
Santoninate, as an anthelmintic, 
629 
Sulphate, as a hepatic stimulant, 
403; antagonism of, to barium, 
495 
Valerianate, 618 
Sokoloff, reference to, 138 
Solanacez, 983 
Solution of— 
Acetate of ammonium, 641 
Iron, 744 
Ammonia, 640 
Basic ferric sulphate of iron, 743 
Bichromate of potassium, 616 
Carbonate of magnesium, 661 
Chioride of calcium, 651 
Chloride of iron, 745 
Chloride of tin, 706 
Chloride of zinc, 671 
Chlorinated lime, 551 
Citrate of ammonium, 642 
Citrate of bismuth, 733 
Citrate of iron and quinine, 749 
Citrate of magnesium, 661 
Gelatine, 1086 
Iodide of arsenic and mercury, 725 
Litmus, 1067 
Perchloride of iron (strong), 745 
Permanganate of potassium, 614 
Pernitrate of iron, 747 
Persulphate of iron, 742 
Potash, 607 
Red prussiate of potash, 617 
Soda, 622 
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Solution of— 
Subacetate of lead, 704 
Subsulphate of iron, 743 
Tersulphate of iron, 742 
Turmeric, 1037 
Yellow prussiate of potash, 617 
Solution, test-, of albumen, 1086 
Solutions, 617 
Sonnenschein, reference to, 101 
Soporific, Indian hemp or American can. 
nabis as a, 1027; lupulin as, 1028 
Soporifics, 196. See Hypnotics 
Space, dead, 1100 (Appendix) 
Spanish flies, 1091 
Sparteine, action of, on inhibitory gan- 
glia, 317 
Spasm, nature and cause of, 212; general 
mode of treatment, 212-214; list of 
antispasmodics and adjuvants, 213- 
214 
Spearmint and oil, as a carminative, 379 
Spearmint, oil of, characters, action, and 
use of, 1005; as a carminative and 
stimulant, 1005 
Spectrum of simple and compound bodies, 
12; of calcium chloride, 12; of lithium, 
13; of calcium, 13; hemoglobin and 
its derivatives, 72 
Spence, Dr. A. J., reference to, 181 
Spermaceti, 1085 ; as an emollient, 1085 
Sphacelinic acid, 1070 
Sphserobacteria, 83 
Sphincter muscles of the iris, nature and 
functions of, 217 
Spider’s-web, as a styptic, 350 
Spigelia, characters and use of, 978; as 
an anthelmintic, 978 
Spinal centre for respiration, 236; vaso- 
motor, 287; for secretion of sweat, 437 ; 
for the generative organs, 447 
Spinal cord, action of drugs on the, 159- 
182; the three functions of the, 159; 
action of drugs on the conducting 
power of the, 159; mode of testing this, 
159; mode of ascertaining the power 
of the, to conduct sensory impressions, 
159; and reflex stimuli, 160; and of 
the time required for transverse and 
longitudinal conduction, 161; diagrams 
illustrative of this, 161, 162; mode of 
experimenting on the action of drugs 
on the reflex action of the, 163; direct, 
indirect, and inhibitory paralysis of 
the, by drugs, 164; list of, and uses of, 
depressants for the, 165; inhibitory 
ysis of the, 165; experiments il- 
ustrative of this, 166; diagram to 
illustrate inhibition in the, 169; ex- 
lanation of the actions of certain 
arate on the, on the author’s hypothe- 
ais, 171-177; stimalating action of 
drugs on the reflex powers of the, 177; 
Magendie’s series of ents on 
the action of poison on, 177-181; dia- 
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gram illustrating Magendie’s method 
of investigating the mode of action of 
strychnine on, 179; stimulants for the, 
and their uses, 181; antagonism be- 
tween drugs acting on the respiratory 
centre and the, 494; action of ammo- 
nium salts on the, 603; of bromide of 
potassium, 553 ; of ammonium chloride, 
636; of manganese salts, 753; of spirits 
of ether, 782; of nitroglycerin, 789; 
of chloral hydrate, 792; of carbolic 
acid, 814; of aconitine, 833 ; of delphi- 
nine, 836; of codeine, 850; of opium, 
854; of sanguinaria, 863; of ery- 
throxylon, 879; of physostigmine, 905; 
of Jamaica dogwood, 918; of oil 
of eucalyptus, 925 ; of coniine, 932; of 
quinine, 947; of oil of valerian, 952; 
of strychnine, 975; of curare, 976; of 
gelsemium, 978; of belladonna or atro- 
pine, 987 ; of tobacco, 992; of digitalin, 
995; of thymol, 1006; of colchicum, 
1050 
Spinal depressants, number, nature, and 
uses of, 165; stimulants, 181 
Spirit, proof, 776; rectified, 776; of 
French wine, 776 
Spirit of chloroform, as a cardiac stimu- 
lant, 328 
Spint of ether, as a cardiac stimulant, 
328 
Spirits, 525 
Spirits, as a carminative, 879 
Spintus ztheris, 625, 780 
Compositus, 625, 780, 
783 
Nitrosi, 625 
Ammoniz, 526, 638 
Aromaticus, 525, 638, 640, 
641, 891, 1015 
Fotidus, 625, 638, 932 
Anisi, 525, 935 
Armoracie, compositus, 526, 866 
888, 1015 
Aurantit, 525, 889 
Cajuputi, 625, 924 
Camphore, 625, 1018 
Chloroformi, 526, 796 
Cinnamomi, 1017 
Cinnamonii, 626 
Frumenti, 526 
Gaultheris, 526, 963 
Juniperi, 526, 1064 
Compositus, 626, 937, 1064 
Lavandule, 526, 1003 
Limonia, 526, 890 
Menths piperitse, 525, 526, 1004 
Viridis, 526, 1005 
Myrcim, 526, 889, 923 
Myristicm, 625, 626, 1015 
ore 526, 887, 890, 891, 1003, 
1004 
Rectificatus, 625 
Rosmarini, 525, 1008 
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Spiritus— 
Tenuior, 525 
Vini gallici, 526 
Spiritus vini gallici, mistura, 1086 
Spirobacteria, 83 
Splanchnics, the, and the kidneys, 428, 
429 


Spleen, action of alcohol on the, 766; 
action of physostigmine, 907 ; of oil of 
eucalyptus, 925 

Squills, action of, on the blood-vessels, 
249; as a stimulating expectorant, 
255; as a cardiac tonic, 331; as a 
general emetic, 373; as a hydragogue 
diuretic, 432; action and use of, 1040; 
in large doses, 1041] ; on the pulse. and 
as a diuretic and expectorant, 104] 

Squirting cucumber fruit, 928 

Stannius, reference to, 974 

Stannius’s experiments as to the actions 
of the various cavities of the frog’s 
heart, 319-322 

Staphisagria, or stavesacre, characters 
and composition of, 836; action uf, 1n 
frogs, 836 ; delphinine acts like acon- 
tine on the pulse and respiration, 836 ; 
on the spinal cord and medulla, 836 ; 
on the vagus and the heart, 836; uses 
of, 836 

Star-anise, characters and composition of, 


840 

Starch, 1053; characters and uses, 1053 

Starch, is converted into dextrin and 
sugar by boiling with acids, 73; asa 
demulcent, 347 

Stavesacre, 836 

Stearic acid, action of, on bacteria, 94 

Stenhouse, Dr., reference to, 900 

Stenosis, mitral, cardiac tonics useful in, 
333; aortic, digitalis of doubtful use 
in, 333 

Stenson’s experiment on the abdominal 
aorta of a rabbit, 164 

Stercoremia, 101 

Sterculiacess, 875 

Sternutatories or errhines, number, 
nature, and uses of, 245, 246; contra- 
indications of, 246; must be used with 
caution in certain cases, 246 

Stevens, reference to, 996 

Stewed apples, as a laxative, 389 

Stillingia, as an alterative, 413; characters 
and uses of, 1028; as an alterative, 
1023 

Stimulant, beef-tea versus alcohol as a, 
774 

Stimulants, spinal, 181; nerve, 192; 
cerebral, 192; cardiac, 328; vascular, 
880; hepatic, 403; diuretic, 433 

Stirling, reference to, 125 

Stolnikow, reference to, 859 

Stomach, impaired power of the, in the 
aged, 352; action of drags on, 361; 
normal and abnormal condition of, 
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362; irritability of the, 363; diagram 
to illugtrate the supposed nervous con- 
nections of the, 362; three factors in 
the process of digestion in the, 363; 
action of drugs on secretion in the, 
363; drags which stimulate the secre- 
tion of the gastric juice, 363; impor- 
tance of thorough mastication, 364 ; 
supply of artificially digestive sub- 
stances to the, 364; action of drugs on 
the movements of the, with classes of 
drugs, 365; absorption from the, 368; 
action of calomel on the, 369; use of 
gastric sedatives in relieving pain in 
the, 376; and vomiting from the, 376 ; 
list of sedatives which have the most 
powerful action on the, in certain cir- 
cumstances, 377 ; action of, in expelling 
gases from the, 378 ; drugs which tend 
to prevent fermentation in the, 378; 
they remove pain and distension of, 
and diminish local spasm, 379; action 
of irritant poisons on the, 395-397 ; 
diagram to show the nervous mecha- 
nism by which the action of the heart 
may be depressed by irritation of the, 
396; diagram of the hver, intestines, 
and, 404; application of drugs to the 
482; the stomach-pump, 483; the gas- 
tric syphon, and its use, 483; action of 
acids in the, 569; of alkalies, 598; of 
the metals zinc, copper, cadmium, and 
silver, 666; of nitrate of silver, 678; 
of mercury, 684; of phosphorus, 711 ; 
of arsenic, 713; of antimony, 722; of 
iron salts, 739; of gold, 754; of alco- 
hol, 765, 766; of spirit of ether, 781 ; 
of chloral hydrate, 791; of purified 
chloroform, 797; of creasote, 818; of 
aconitine, 835 ; of pilocarpine, 885; of 
physostigmine, 907; of quinine, 945; 
of tannic acid, 1032; of oil of turpen- 
tine, 1058 
Stomach cough, probable origin of the 
so-called, 248; rationale of the, 248 
Stomachic, black pepper as a, 1013; lupao- 
lin as, 1028 
Storax, characters, composition, and use 
of, 1080; prepared, 1030 
Stramonium, as a narcotic, 200; as a 
general anodyne, 201; action of, on 
the lungs, on the respiratory centre, 
and on the ends of the vagi, 249, 250; 
on the vagus-centre, 317; on the vaso- 
motor centre, 319; as a poison, with its 
antidote, 491 
Stramonium leaves, characters of, 991 
Seed, 991 
Seeds, characters, action, and use of, 
991; as an antispasmodic, 992 
Stricker’s stage, uses of a, 60 
Stromuhr, Ludwig’s, 294 
Strontium, symbol and atomic weight of, 
10; physiological action of, 27; action 
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of, on the muscles, 135, 142; causes 
contraction of the vessels, 28] 
Strophanthin, as a cardiac tonic, 331 
as arefrigerant diuretic, 432 
Strophanthus hispidus, action of, on the 
cardiac muscle, 316; as a cardiac 
tonic, 331; composition, action, and 
uses, 1099 (Appendix) 
Strychnina, 505, 972 
Strychnine, cumulative action of, 42; 
effect of, on protoplasm, 61; has little 
power on infusoria, 65; effects of, on 
oxidation, 69, 72; action of, on meduse, 
11]; on mollusca,114; onascidians, 114; 
and on annulosa, 115; on muscle, 122, 
144; effect of, on the spinal cord, 162, 
172; effect of, in causing tetanus, 173, 
174,175; Magendie’s series of experi- 
ments on the action of, 177-181; asa 
spinal stimulant, 182; action of, on 
the brain of dogs, 188; and of men 
195; on the retina, 227; on the ear, 
229; on taste and the sense of smell, 
230; on the respiratory centre, 240; 
as a stimulating expectorant, 255; 
action of, on the vaso-motor centre, 
287, 319; asa cardiac tonic, 331; as 
a vascular tonic, 336; fails to poison 
when the vagi are divided, 369; as an 
antihidrotic, 441; action of, in lessen- 
ing the night-sweats in phthisis, 443; 
as an aphrodisiac, 450; as an indirect 
emmenagogue, 453; as a poison, with 
its antidote, 491; antagonism of, to 
other drugs, 494-496; antagonistic 
action of, to chloral, 494-496 
Strychnine, preparation and characters 
of, 972 
Sulphate of, action of, on low orga- 
nisms, oxidation, and fermenta- 
tion, 972; on the reflex nerve- 
centres, on the intestines and 
sensory nerves, 972; poisoning by, 
and treatment for, 973; action of 
on the alimentary canal, on the 
blood and circulation, on the 
heart, 973; on the respiration and 
muscles, 974; on the nervous sys- 
tem and brain, 974; on the spinal 
cord, 975; uses of, 975 
‘Stuart, Anderson, references to, 127, 142 
Sturiones, 1086 
Styptics, action of, 350 ; action of cold to 
surface of body, 351; of hot water as 
a, 351; dried alum as a, 655; strong 
solution of perchloride of iron one of 
the most: powerful styptics, 746 ; matico 
as a, 1015 
Styracacex, 963 
sa re arsenic-eaters of, account of the, 
Subchloride of mercury, 691 
Sublimed sulphur, its preparation, cha- 
racters, &c., 548 
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Subnitrate of bismuth, 732 
ee of mercury, as a local emetic, 
3 
Succus belladonne, 527, 985 
Conii, 627, 931 
Hyoscyami, 527, 990 
Limonis, 527 
Mori, 527 
Scoparii, 527, 900 
Taraxaci, 527, 957 
Sudorifics, action of, on the secretion of 
sweat, 437 
Suet, 1078; prepared, 1078 
Suffocation, cause of, 239; produced by 
the action of certain poisons on the 
respiratory tract, 398 
Sugar, 1055; as a vehicle and corrigent, 
1055 ; preservative and antiseptic, 1055; 
sugar, refined, 1055 
Sugar of milk, 1080 
Sulphsemoglobin, 72 
Sulphate of Aluminium, 656 
Ammonium, 642 
Atropine, 986 
Beberine, 1021 
Copper, 675 
Hyoscyamine, 991 
Iron, 741 
and Ammonium, 749 
Dried, 741 
Granulated, 741 
Precipitated, 741 
Magnesium, 659 
Morphine, 848 
Quinidine, 943 
Quinine, 942 
Potassium, 611 
Sodium, 625 
Strychnine, 972 
Zinc, 671 
Sulphate of aluminium, action of, on bac- 
teria, 93 
Sulphate of beberine, action of, on proto- 
asm, 61 
Sulphate of potassium, as a cholagogue 
purgative, 405 
Sulphate of potassium, sodium, and mag- 
nesium, as saline purgatives, 389 
Sulphate of sodium, as a cholagogue pur- 
gative, 405 
Salphates, general action of, 602 
Sulphide of mercury, red, 697 
Sulphites, test for, 595 
Sulphite of sodium, 629 
Sulphocarbolate of sodium, 626 
of zinc, 672 
Sulphocyanide of potassium, action of, on 
mollusca, 114 
Sulpho-vinate of sodium, as a saline pur- 
ve, 389 
Sulphur, symbol and atomic weight of, 
10; its relation to other members of a 
group, 16; as a stimulating expectorant, 
255; as a laxative and purgative, 389 
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Sulphur and its elements, 543-547; sub- 
lined sulphur, flowers of sulphur, 543; 
confection of sulphur, 644; sulphur 
ointment, 544; washed sulphur, 544; 
alkaline sulphur ointment, 544; preci- 
pitated sulphur, lac sulphuris, or milk 
of sulphur, 544; use of sulphurin skin 
diseases, 544; sulphuretted hydrogen, 
or hydrogen sulphide, 545; general 
action of sulphuretted hydrogen, 545; 
special action, 546; action and uses of 
sulphur, 546; iodide of, 557 

Sulphur lotum, 544 

Precipitatum, 544 

Sulphurated potash, 615 

Sulphuretted hydrogen, action of water 
of, on bacteria, 94; asa poison, with its 
antidote, 486; its preparation and pro- 
perties, 545, 546 

Sulphuric acid, physiological action of, 
27; direct and local action of, 34; 
effects of, on alcohol, 73; on bacteria, 
91, 93; as a caustic, 344; as a poison, 
with its antidote, 487; properties and 
uses of, 570 

Sulphuris iodidum, 544, 557 

Sulphurous acid, action of, on enzymes, 
78 ; on bacteria, 91 ; properties and uses 
of, 570 

Sulphurous bath, uses of a, 470 

‘Sumach as an astringent, 898. See also 
Rhus glabra 

Sumbul, as an antispasmodic, 214 ; cha- 
racters and use of, chiefly in hysteria, 
937 

Root, 937 
Suppositoria acid: carbolici cum sapone, 
526, 813, 1079 
Acidi tannici, 526, 875, 1031, 1053 
cum Sapone, 526, 1079 
Hydrargyri, 626, 686, 875 
Iodoformi, 526, 804, 875 
Morphinw, 526, 847, 875 
cum Sapone, 526, 847, 1053, 
1079 
Plumbi composita, 526, 703, 875 

Suppositories, nature and uses of, 484 ; 
list of, and composition, 526 

‘Surgical operations, use of antiseptics in, 
104; Sir Joseph Lister on the best 
mode of performing, 815 

Rustschinsky, reference to, 313 

Sweat, mode of secretion of, 437 ; various 
causes which arrest or increase the 
secretion of, 437; excretion by the 
sweat-glands, 439; relation between 
the sweat-glands and the kidneys, 439 ; 
uses of diaphoretics and sudorifics in 
increasing the secretion of, 437; action 
of antihidrotics on the secretion of the, 
441; the night-sweats of phthisis, 442; 
diagram to illustrate the action of 
antihidrotics, 442; connection of the 
respiratory centre with the sweat- 
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glands, 443; various drugs which act 
on the secretion of, 443 ; action of car- 
bolic acid on the sweat centres, 814; 
action of opium on the secretion of, 
855; and of erythroxylon, 879 
Sylvester’s plan of artificial respiration, 
802 
Syncope, caused by sudden change of pos- 
ture, 205; by the use of anzsthetics, 
207-210; by fainting and shock, 264, 
265; by the incautious use of cardiac 
tonics, 335; by the lowness of the 
blood-pressure, 334; by the adminis- 
tration of digitalis, 335 
Syphon, gastric, nature and usesof, 483 
Syringe, diagram of a, for hypodermic 
injection, 475; of a vulcanite, for 
injecting solutions into the ear, 477; of 
a vulcunite, forinjecting solutions into 
the urethra, 484 
Syrupus Acaciz, 527, 914 
Acidi citrici, 527, 581 
Hydriodici, 527 
Allii, 527, 1040 
Althsex, 527, 875 
Amygdalg, 527, 915 
Aurantii, 527, 888 
Flons, 527, 888 
Florum, 888 
Calcii lactophosphatis, 527, 652 
Calcis, 527, 648 
Cheken, 924 
Chloral, 627, 791 
Ferri Bromidi, 527 
Todidi, 527, 557, 750 
Phosphatis, 527, 579, 751 
Quinine et Strychnine Phos- 
phatum, 527, 751, 942, 972 
Hemidesmi, 527, 970 
Hypophosphitum, 527, 627, 653 
cum ferro, 527, 750 
Ipecacuanhe, 527, 949 
Krameriz, 527, 868 
Lact ucarii, 527, 957 
Limonis, 527, 581, 890, 891 
Mori, 627, 1028 
Papaveris, 527, 843 
Picis Liquide, 527, 1062 
Pruni Virginians, 527 
Fluidum, 917 
Bhei, 527, 528, 938, 1010, 1011 
Aromaticus, 528, 922, 1010 
Rheeados, 528, 862 
Rose, 528, 920 
Gallicee, 527, 920 
Rabi, 528 
Tdi, 528, 919 
Sarsaparille compositus, 528, 910, 
920, 963, 1020, 1052 
Scillee, 527, 528, 1041 
Compositus, 528, 726, 780, 868, 
1041 
Senegre, 528, 868 
SBennzx, 527, 528, 910, 988 
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Byrapus— 
Tolutanus, 527, 628, 903 
Zingiberis, 527, 628, 1037 
Syrups, 527 
Szpilman, reference to, 139 


T. 
TABLETS, 528 
Tamarind, character, composition, and 
use of, 911 


Tannate of sodium, action of, on the 
kidneys, 435 

Tannic acid, as an astringent, 349; pre- 
paration and properties of, 1031; 
action of, on the skin, mucous mem- 
branes, mouth, and stomach, 1032; on 
the blood and kidneys, 1032; uses of, 
externally and internally, 1032 

Tannin, action of, on bacteria, 94; on 
the mucous membranes, 253; as a 
styptic, 350; as a vermicide, 408; 
action of, on the kidneys, 435; ind:- 
gestibleness of tea partly due to the 
tannin it contains, 870 

Tansy, characters and uses of, 953; as 


| 
| 
t 


a diuretic, stimulant, emmenagogue, | 
j 


and anthelmintic, 954 

Tantalum, symbol and atomic weight of, 
10 

Tar, as a stimulating expectorant, 255; 
action and use of, 1063 ; as a stimulant, 
1063 

Tar, oil of, 1063 

Taraxacum, 956 

Taraxacum, a8 a stimulant diuretic, 433 

Tartar emetic, effects of, on the blood, 
73; as a depressant expectorant, 255 ; 
action of, on the system, in causing 


| 


| 


vomiting, 373; as a general emetic, , 


373; nature and use of, 725, 726; 
ointment, 730 
Tartarated soda, as a remote antacid, 
370 
Tartaric acid, as a poison, with its anti- 
dote, 487 ; properties of, kc., 580 
Tartrates, test for, 595 
Tartrate of iron and ammonium, 747 
Potassium, 747 
Potassiam, 611, 624 
Sodiam, 624 
Taste, action of drugs on the sense of, 
230 


Tea, characters, action, and uses of, 869; 
a powerful cerebral stixoulant, 870; 
indigestibleness of, partly due to the 
tannin it contains, 870 

Teeth, danger of extracting the, with 
chloroform, in certain cases, ~~. 
action of drugs on the, 352; import- 


ance of the, for mastication, 352; what 


the decay of the, is chiefly due to, 
852, 652; the best substances for 


’ 
‘ 
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cleansing the, 352 ; and for protecting 
and preserving the gums, 353, 498; 
remedies for toothache, 853, 652, 816, 
817, 860 

Teleostere, 1087 

Tellurium, symbol and atomic weight of, 
10; its relation to other membera of a 
group, 16 

Temperature, effect of, on the action of 
druys, 44-48 ; on the secreting nerves, 
46; of the body half a degree higher 
in India, 48; effects of, on ferments, 
75; on mould-fungi, 82; on bacteria, 
88; excess of, injurious to the human 
organism, but destructive of bacteria, 
102; effects of, on the rhythmical 
action of medusm, 110; on mollusca, 
114; on muscles, 128 et aeq. ; effects of, 
on the poisonous action of guanidine, 
175; the, of warm-blooded animals; 
416; action of antipyretics on, 416; 
action of the skin in regulating the, 
440; action of salicylate of sodium on 
the, 629; of mercury on the, 686; of 
alcohol, 768 ; of chloral hydrate, 792; 
of carbolic acid, 814; of salicylic acid, 
820; of aconitine, 834; of erythroxylon, 
879; of caffeine, 872; of pilocarpine, 
886; of oil of eucalyptus, 925; of 
solanine, 983;.of belladonna or atro- 
pine, 988; effects of, on the action of 
digitalin, 998; on thymol, 1006; of 
camphor, 1019; of Indian hemp or 
American cannahis, 1027; of oil of 
turpentine, 1058; of thuja, 1063; of 
veratrine, 1048 

Tents, nature and uses of, 485 

Tepid baths, 466 

Terbium, symbol and atomic weight of, 
10 

Terebene, action and uses, 1060 

Terebinthacer:, 807 

Ternstrémiacew, 869 

Tetrachlorid_e of carbon, as an anss- 
thetic, 205 

Tetra-amyl-ammonium iodide, action on 
motor nerves, 150 

Tetra-ethyl-ammonium iodide, action on 
rootor nerves, 150 

Tetra-ethy l-arsonium iodide, action on 
motor nerves, 150 

Tetra-ethvl-arsonium and zinc double 
iodide, action on motor nerves, 150 

Tetra-cthyl-arsonium and cadmium 
double iodide, action on motor nerves, 
1FO 

Tetia-methyl-ammonium iodide, action 
on motor nerves, 150 

Thalamifionn, 831 et seq. 

Thallin, character and action of, 825 

Thallium, symbol and atomic weight of, 
10; physiological action of, #7 

Thebaine, as a ee stimulant, 181; 
action of, on the respiratory centre, 
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240; on the vaso-motor centre, 319; 
an nism of, to chloral, 495, 496 
acts like strychnine, 976 
Theine, action on sensory nerves, 155; 
local angsthetic action of, 870; dif- 
ferent. from caffeine, 871 and zn. 
Theobroma, oil of (cacao-butter), charac- 
ters, uses, &kc., of, 875 
Theobromine, action of, on muscles, 130 
Therapeutics, definition of, (1) may be 
either empirical or rational, 3; ex- 
planation and example of empirical 
therapeutics, 8; and also of rational, 
3, 4, first stage of rational, 4; what 
should follow this, 4 
Thermometer, importance of cleansing 
and disinfecting, 105 
Theveresine, action of, on the cardiac 
muscle, 316 
Thevetin, action of, on the cardiac 
muscle, 316 
Thighs, utility of mustard stupes, poul- 
tices, and leeches, to the, as indirect 
emmenagogues, 453 
Thirst, two kinds of, local and general, 
360; nature of local, and how it is 
lessened or quenched, 360; general, 
and the means of alleviating, 360 
Thomas, reference to, 47 
Thorium, symbol and atomic weight of, 10 
Thoroughwort, 956 
Throat, action of pilocarpine on the, 886 
Thuja, characters and action of, 1063; in 
producing abortion, convulsions, and 
paralysis, 1063; on the vessels and 
temperature, 1063; uses of, as a di- 
uretic, astringent, aromatic and vermi- 
fuge, 1063 
Thulium,symbol and atomic weight of, 10 
Thymelacess, 1022 
Thymol, action of, on enzymes, 78; on 
bacteria, 91, 94, 95; preparation and 
characters of, 1005; action of, as a dis- 
infectant, and on the nerve-centres of 
the medulla and cord, 1006; on the 
respiration, blood-pressure, and tem- 
perature, 1006; how eliminated, 1006 ; 
uses of, as an antiseptic, 1606 
Ticunas. Sve Curare 
Tin, symbol and atomic weight of, 11; 
causes powerful contraction of the 
vessels, 281; general action of, 698; 
nature and uses of granulated, 706; of 
solution of chloride of, 706 
Tinctura Aconiti, 528, 529, 832 
Aloes, 528, 529, 899, 1042, 1048 
et Myrrha, 529, 893, 1043 
Arniom, 528, 958 
Florum, 529, 958 
Radicis, 529, 958 
Asafatide, 528, 9382 
Aurantii, 528, 888 
Recentis, 528, 888 
Amari, 529, 888 
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Tinctura— 
Aurantii, dulcis, 529, 889 
Belladonns, 528, 530, 985 
Benzoini, 530, 964 
Composita, 528, 530, 903, 
964, 1030, 1043 
Bryoniz, 530, 930 
Buchu, 528, 882 
Calendulxz, 959 
Calumbee, 628, 530, 841 
Camphore composita, 528, 844, 935, 
964, 1018 
Cannabis indics, 528, 530, 1026 
Cantharidis, 529, 530, 1091 
Capsici, 529, 530, 984 
Cardamomi, 530, 1038 
Composita, 529, 530, 896 
936, 1016, 1038, 1091 
Cascarillm, 529, 1022 
Castorei, 1077 
Catechu, 529, 1016 
Composita, 530, 914 
Chiratee, 529, 530, 980 
Chloroformi composita, 529, 796, 
1038 


et Morphine, 629, 586, 
780, 847, 1004, 1056 
Cimicifugxs, 529, 530, 837 
Cinchoneg, 529, 530, 940 
Composita, 529, 530, 888, 
941, 1012, 1039, 1091 
Cinnamomi, 529, 530, 1016 
Cocci, 529, 1091 
Colchici, 530 
Seminum, 529, 1050 
Seminis, 1050 
Conii, 529, 530, 931 
Convallarisz, 1040 
Croci, 529, 530, 1039 
Cubebse, 529, 530, 1014 
Digitalis, 529, 530, 994 
Ergot, 529, 1069 
Erythrophleei, 915 
Ferri Acetatis, 529, 530, 577, 745 
Chloridi, 530, 746 
Perchloridi, 529, 745 
Galls, 529, 530, 1031 
Gelsemii, 529, 530, 978 
Gentians composita, 529, 530, 888, 
979, 1038 
Guaiaci, 530, 880 
Ammoniata, 529, 530, 641, 
880 
Herbarum recentiam, 530 
Humuli, 530, 1028 
Hydrastis, 530, 839 
Hyoscyami, 529, 530, 990 
Ignaties, 580, 971 
Todi, 529, 530, 557, 560 
Ipecacuanhss et Opii, 530, 845, 949 
Jaborandi, 529, 888 
Jalapsz, 539, 982 
Kino, 529, 530, 902, 967 
Krameriss, 529, 530, 868 
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Tinctura— 
Laricis, 529, 1061 
Lavanduls composita, 529, 530, 901, 
922, 1003, 1015, 1016 
Limonis, 529, 890 
Litmus, 1067 
Lobeliz, 529, 530, 961 
AXtherea, 529, 781, 961 
Lupuli, 529, 1028 
Maticer, 530, 1015 
Moschi, 530, 1077 
Myrrhe, 529, 530, 893 
Nucis vomicer, 529, 530, 971 
Opii, 529, 530, 844 
Ammoniata, 529, 638, 845, 935 
964, 1039 
Camphorata, 530, 845, 935, 964, 
1018 
Deodorata, 530, 845 
Physostigmatis, 530, 904 
Podophylli, 529, 839 
Pyrethri, 529, 530, 953 
Quassiz, 529, 530, 892 
Quebracho, 969 
Quinine, 529, 943 
Ammoniata, 529, 942 
Rhei, 529, 530, 938, 1010, 1038, 1039 
Aromatica, 530, 922, 1010 
Dulcis, 530, 1010 
Sabinz, 529, 1064 
Sanguinariz, 530, 863 
Saponis viridis, 530, 966 
Scille, 529, 530, 1041 
Senege, 529, 867 
Senne, 529, 910, 936, 938 
Serpentariz, 529, 530, 1012 
Stramonii, 529, 530, 991 
Sumbul, 529, 530, 937 
Tolutana, 529, 530, 903 
Turmeric, 1037 
Valeriansz, 529, 530, 952 
Ammoniata, 529, 530, 641, 
952 
Vanille, 530, 1036 
Veratri viridis, 529, 530, 1045 
Zingiberis, 529, 530, 1037 
Fortior, 529, 1037 
Tinctures, 628-531 
TISSUE-CHANGE, ACTION OF DRUGS ON, 
410-421 ; of tonics, 410; of hematinics 
or blood tonics, 412; of alteratives and 
their action on the tissnes, 413-416; of 
antipyretics, or febrifuges, 416; list of 
the chief, their action, 419; and their 
uses, 420; experiments as to the action 
of drugs on, 414; action of the heavy 
metals on, 664; of silver, 678; of salts 
et 739; of alcohol, 767 ; of quinine, 
Titanium, symbol and atomic weight of, 


Il 

Tobacco, effect of the inhalation of the 
smoke of, on a rabbit, 244; snuff, action 
of, on the nose, 246; the vapour of 
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tobacco has a local sedative action on 
the lung, 249; tobacco as a sialagogue, 
357 ; as a poison, with its antidote, 491 

Tobacco, 992; tobacco leaf, character of, 
992; general action of, 992; on the 
motor and secreting nerves, the in- 
testine, the heart and vaso-motor sys- 
tem, 992; in frogs and warm-blooded 
animals, 992; special action of, on the 
spinal cord, circulation, and vagus, 993 ; 
on the blood-pressure, heart, and ali- 
mentary canal, 993; uses of, 993; on 
the effects of tobacco-smoking, 993 

Toldt, reference to, 136 

Tolu, balsam of, characters and uses of, 
as an expectorant, 903 

Toluyl-di-ethyl-amy] ammonium iodide, 
action, on motor nerves, 150 

Toluyl-tri-ethyl ammonium hydrate and 
iodide, action on motor nerves, 150 

Tonics, as adjuvants to antispasmodics, 
214; list of cardiac, 331-335; of vas- 
cular, 336; of gastric, 361; nature and 
action of, 410; subdivisions of, 410; 
states in which gastric, digestive, vascu- 
lar, and nerve tonics are indicated, 411; 
hematuinics, or blood tonics, 412; their 
mode of action on the blood, 412; 
alteratives and their action, 413-416; 
nature, action, and uses of antipyretics, 
or febrifuges, 416-421; quassia as a 
tonic, 892; cheken as, 923; quinine 
as a, 947; wormwood as, 953; oil of 
chamomile as, 956 ; eupatorium as, 956 ; 
rhubarb as, 1011; sulphate of beberine 
as, 1021; serpentary root as, 1012; 
cascarilla bark as, 1022; elm as, 1026; 
lupulin as, 1028; sarsaparilla as, 1052; 
Tceland moss as, 1067 

Tonometer, Roy’s, 269 

Toothache, may frequently be removed 
by means of a brisk purgative, 203; 
various remedies for alleviating, 353, 
815, 817, 860 

Tortoise, experiments on the muscular 
structure of the, 125, 140; difference 
betwixt the mammalian heart and that 
of the, 298 

Tragacanth, characters, composition, and 
uses of, 900 

Traube, references to, 37, 296 

Traube's curves, nature of, 268 

Treacle, as a laxative, 1056 

Sati pathology of, 133; treatment of, 
134 


Trephining, utility of, in investigating 
the functions of the brain, 187, 197 
Trichlorhydrin, as an anesthetic, 205 
Triethylamine, from putrefaction, 100 
Trimethylamine, action of, on bacteria, 
94; formed from putrefaction, 100 
Triticum, 1054 
Trituratio Elaterini, 581, 929 
Triturations, 581 
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Trochisci, 914 
Acidi tannici, 531, 1031 
Ammonii chloridi, 531, 537 
Benzoici, 964 
Bismuthi, 581, 732, 733 
Catechu, 581, 914, 951 
Cretse, 531, 650 
Cubebsx, 531, 1014 
Ferri, 531, 743, 744 
Redacti, 531 
Glycerrhize et opii, 531, $45, 935 
Ipecacuanhe, 531, 949 
Kramerix, 532, 868 
Magnesiz, 532 
Menthe piperite, 532, 1004 
Morphine, 532, 847 
et Ipecacuanhe, 532, 949, 
847, 848 
Morphine et Ipecacuanhex, 532, 847 
Opii, 532, 845, 899 
Potassii chloratis, 532, 613 
Santonini, 532 
Sodii bicarbonatis, 532, 622 
Santoninatis, 532, 629, 954 
Zingiberis, 532 
Trypsin, action of, on fibrine, 75, 76 
Tungsten, symbol and atomic weight of, 
11; its relation to other members of a 
grou p, 16 
Tiirck’s method of experimenting on 
reflex action, 163 
Turmeric, 1037; as a condiment, 1037 
Paper, 1037 
Solution of, 1037 
Tiacture, 1037 
Turpentine, as a stimulating expectorant, 
255; action of, on the vaso-motor 
centre, 319; as a vermicide, 408; as a 
stimulant diuretic, 433 
Turpentine, oil of, action of, on the 
mucous membranes, 263 ; importance 
of, in bronchitis, 253; as a poison, 
with its antidote, 491 
Turpentine, characters of, 1057 
Canada, 1057 
Oil of, characters and action of, 
1058; when inhaled and inter- 
nally, 1058; on the stomach, res- 
piration, and temperature, 1058 ; 
on the nerve-centres and the kid- 
neys, 1059; use of, externally 
and internally, and as a vermifuge, 
1059 
Turpentine water, action of, on enzymes, 
78 
Twecdy, Mr. J., references to, 216, 224 


v. 


ULcers, chronic, use of vesicants in, 
845 ; of astringents, 350 

Ulmew, 1025 

Umbelliferw, 1026 


Unguentum, 1084, 1090 


Acidi Borici, 532 
Carbolici, 532, 763, 764, 813, 
1084, 1090 
Gallici, 532, 1034, 1084 
Salicylici, 532, 763, 764, 820 
Tannici, 532, 1031, 1084 
Aconiting, 532, 832, 1085 
Antimonii tartarati, 532, 726, 730 
Aque rose, 532, 920, 916, 1085, 1090 
Atroping, 532, 1085 
Belladonnz, 532, 985, 1084 
Calamine, 532, 1085 
Cantharidis, 532, 966, 1090, 1091 
Chrysarobini, 532, 909, 1084 
Cetacei, 532, 916, 964, 1085, 1090 
Creasoti, 532, 817 
Diachylon, 532, 702, 966 
Elemi, 632, 894 
Eucalypti, 532, 763, 764, 925 
Galle, 532, 1031, 1084 
cum Opio, 532, 845, 1031 
Glycerini plumbi subacetatis, 532, 
763, 764 
Hydrargyri, 532, 686, 1078 
Ammoniati, 632, 687, 
695, 1084 
Compositum, 532, 686, 
966, 1018, 1090 
Dilutum, 532 
Jodidi rubri, 532, 687, 
696 
Nitratis, 532, 575, 687, 
966, 1084 
Nitratis, dilutum, 687, 
764 
Oxidi flavi, 532, 686, 
694, 1084 
Rubri, 532, 686, 
694, 763, 1084 
Subchloridi, 532, 686, 
691, 1085 
Jodi, 532, 557, 560, 967, 1084 
lodoformi, 532, 804, 1084 
Mezerei, 532, 1084, 1090 
Paraffinum, 764 
Picis Liquid, 532, 1062, 1090 
Plumbi Acetatis, 533, 703, 1085 
Carbonatis, 532, 633, 703, 
1084 
Iodidi, 533, 557, 705, 1084 
Potasse sulphuratee, 533, 615, 763, 764 
Potassii iodidi, 633, 557, 1084 
Resin, 533, 916, 1061, 1090 
Sabine, 533, 1064, 1085, 1090 
Simplex, 533, 916, 1090 
Staphisagriz, 533, 836, 1085 
Stramonii, 632, 992, 1084 
Sulphuris, 532, 533, 544, 1084 
Alkalinum, 532, 544, 1084 
Jodid, 533, 557, 763, 764, 


1084 
Terebinthing, 583 1058, 1061, 10d” 
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Unguentum— 
Veratrine, 532, 533, 763, 764, 966, 
1084 
Zinci, 633, 669 
Oleati, 533, 669, 764 
Oxidi, 532, 669, 1084 
» Uranium, symboland atomic weight of, 11 
Urari. See Curare 
Urea, drugs which act on the excretion 
of, 414; excreted by the tubules, 424 
Urechitine, as a general emetic, 373 
Ureter, rhythmical contraction of the, 138 
Urethane, composition (Appendix), 1097 ; 
action and uses of, 1098 
Urethra, drugs employed in inflamma- 
tion of the, 446; application of drugs 
to the, 484; diagram of a vulcanite 
syringe for injecting solutions into the, 
484 


Uric acid, effects of, on the blood, 72; 
action of lithontriptics on, 436 

Urinary sedatives and astringents, 445 ; 
urinary organs, action of cantharides 
on the, 1092 

Urine, circumstances modifying the se- 
cretion of, 427-436; the rapidity of 
the secretion of, depends on two fac- 
tors, 427; arterial pressure in the 
glomeruli and the composition of the 
blood, 427-429; curves showing the 
effect of erythrophlceum on _ blood- 
pressure and secretion of the, 430; 
action of lithontriptics on the, 436; 
how evacuation of the, 1s promoted, 
444; action of the bladder on the, 443_- 
445; action of mercury on the, 686; 
of nitrite of amyl, 786; of belladonna 
or atropine, 988; of Indian hemp or 
America cannabis, 1027; of colchicum, 
1051; of extract of ergot, 1072 

Urticaces:, ulmese (ulmacez), 1025 

Ustilago, 1073 

Uterus, action of ecbolics on, 454; the 
involuntary muscular fibres of the, 
controlled by two nerve-centres, 454 ; 
nature of the nerves which stimulate 
the, 454; mode of aiding the expulsive 
power of the, 454; application of 
drugs to the, 485; as pessaries, 485 ; 
as caustics, 485; utility of tents in- 
serted in, 485; action of borax on the, 
625; of pilocarpine, 885; of physos- 
tigmine, 907 ; of quinine, 947; of aloes, 
1045 ; of extract of ergot, 1072 

Uva ursa (bearberry), action of, on the 
bladder, 445; as an astringent, 849; 
as a stimulant diuretic, 433; characters 
and uses of, 961, 962 ; as an astringent 
and diuretic, 962 


Vv. 


VAGINA, application of drags to the, 485; 
as pessaries, 485 ; as caustics, 485 
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Vagus, effects of stimulation of the, 140; 
contains hoth expiratory and inspira- 
tory fibres, 241; diagram illustrating 
this, 242; reference to the, 243; 
experiments on the, 244; cough chiefly 
excited by branches of the, 247; heart's 
beats chiefly regulated by the in- 
hibitory fibres of the, 296; action 
of drugs on the cardo-inhibitory func- 
tions of the, 295; retlex stimula- 
tion of the, 296; quickened pulse 
may be caused by paralysis of the, 
297; action of drugs on roots of the, 
297; irritation of the, causes still- 
stand of the heart, 310; action of two 
classes of poisons on the, 311 ; position 
of the accelerating nerves of the, in 
frogs and warm-blooded animals, 311 
and .; vagus-centre inthe heart, 317; 
and ends, 317; nature of the action of 
the, upon the heart, 324; antagonistic 
action of certain drugs on the, 493; of 
delphinine, 836; of cocaine, 879; of 
pilocarpine, 885; of tobacco, 993; of 
digitalin on the roots and ends of the, 
996 

Valerianic acid, action of, on bacteria, 94 

Valerian, antispasmodic action of, 213, 
214 

Valerian, characters, &c., 951 

Oil of, 952; action of, on the brain 
and spinal cord, 952 ; on the blood- 
pressure and the pulse, 952; as 
an antispasmodic, 952 

Rhizome, 951 

Valerian and oil, as a carminative, 379 

Valerianacer, 951 

Valerianate of sodium, 630; of zinc, 630, 
673, 952; of iron, 752; of quinine, 
943, 944, 952 

Vanadium, symbol and atomic weight 
of, 11 

Vanilla, characters and action of, 1036; 
as an aromatic stimulant, 1036 

Vapor Acidi Hydrocyanici, 533, 586 

Chiori, 633, 551 

Conina, 538, 931 

Creasoti, 533, 817 

Todi, 533, 557 

Olei Pini Sylvestris, 533, 1060 

Vapour baths, 470 

Vapours, inhalations, 633 

Vascular stimulants, nature and uses of, 
330; tonics, 336; and sedatives, 339 ; 
when vascular tonics are serviceable, 
411; antipyretics, more useful in sym- 
oo fevers than in specific ones, 
420) 

Vaseline, properties and uses of, 763 

Vaso-motor and vaso-dilating nerves, 
action of drugs on, 283; the vaso- 
motor centre paralysed by various 
drugs, 287; action of, on the smaller 
arteries and capillaries, 291; how the 
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activity of the vaso-motor centre may 
be increased, 291; vaso-motor centre 
of the heart, 319; and nerves, 318; 
action of the salts of iron on the, 740; 
of platinum on the, of mammals, 755; 
of alcohol, 769; of carbolic acid, 814; 
of aconitine, 835; of opium on the 
peripheral, 854; of quillaia (saponin), 
919; of tobacco, 992; of extract of 
ergot, 1071 

Vegetable alkaloids, poisonous properties 
of some, destroyed by the liver, 401 

Vegetable bitters, strong infusions of, as 
local emetics, 373 

VEGETABLE KINGDOM, Introduction, 830 

Veins, nature and functions of, 262; 
blood in the, useless for nutrition, 262 ; 
action of the nervous system on the, 
262; of the heart, 263; effect of an 
upright and of a horizontal position on 
the circulation of the blood in the, 
263, 264; arrest of circulation in the, 
the cause of fainting and shock, 264, 
265: schema of the cireulation from 
the heart to the arterial system and 
the, 265-267 ; action of blood-pressure 
on the, 267; method of ascertaining 
the blood-pressure on the, 268-270; 
causes of alterations in blood-pressure 
in the, 270; how blood-pressure may 
be raised and lowered in the, 271 

Venesection, as an antipyretic, 420 

Veratrina, 504, 505, 1045 

Veratrine, effects produced by different 
doses of, on frogs, 26; effects of heat 
or cold on the action of, 45; action of, 
on oxidation, 70; on medusz, 111; on 
mollusca, 114; on ascidians, 114; on 
annulosa, 116; power of, for restoring 
muscle after fatigue, 121; as a mus- 
cular poison, 128,158; as a sedative, 
157; action of, on the spinal cord, 
163; as an anodyne, 201; on the re- 
spiratory centre, 241, 245; action of, 
on the vagus-roots, 296; on the heart 
of the frog, 308; on the vaso-motor 
centre, 319; on the cardiac muscle, 
816; a8 a poison, with its antidote, 
491; antagonism of, to opium, 491; 
physiological action of, in large doses 
and externally, 1046, 1047; inter- 
nally, action of, on the brain, spinal 
cord, and muscles, 1047; on the motor 
and sensory nerves, the circulation, 
and the pulse, 1048; on blood-pressure, 
respiration, and temperature, 1048; 
uses of, locally and internally, 1049 

Veratroidine, 1046; action of, on the 
vagus-centre and -ends, 1046; on the 
spinal cord and respiratory centre, 
1046; on the vaso-motor centre, blood- 
pressure, and the pulse, 1046 

Veratrum album, action of, on the nose, 
245 
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Veratrum, viride, action of, on the vagus- 
centre, 317; on the cardiac muscle, 
316; on palpitation of the heart, 339; 
nature and action of, 1045 

Verbenacer, 1902 

Vermicides, See Anthelmintics 

Vermifuges. See Anthelmintics 

Vesical sedatives and tonics, action of, 
on the bladder, 444, 445 

Vesicants, 345; strong solution of am- 
monia as a, 638 

Vesication, produced by acids, 568 

Vessels, blood, 262 ; reflex contraction of 
the, 285; experiments with bromide 
of potassium on the, 286; action of 
drugs on this reflex contraction, 286 ; 
comparative effect of heart and, on 
blood-pressure in different animals, 
287; influence of nerves on blood- 
pressure in the, 289-292; action of 
pilocarpine on, 885; of thuja on, 1063. 
See Arteries and Arterioles 

Viburnum (black haw), characters and 
uses of, 939 

Vienna paste, as a caustic to extirpate 
malignant growths, 346 

Vignal, reference to, 402 

Vinegar, properties and uses of, &c., 578 

Vinegar, aromatic, stimulating action of, 
on the brain, 194; action of the, on the 
heart'in man, 287 ; in dogs and rabbits, 
287, 288 

Vinegars, 503 

Vini gallici, mistura spiritus, 1086 

Vinum aloes, 534, 1042, 1043, 1037, 1038 
Album, 534, 896 
Fortius, 534, 896 
Antimoniale, 534, 726, 730 
Antimonni, 534, 726, 730 
Aromaticum, 534, 953, 1002, 1007 
Aurantii, 888 
Colchici, 534, 1049 
Radicis, 634, 1049 
Seminis, 534, 1050 

Ergotes, 534, 1069 
Ferri, 534, 740 
Ferri Amarum, 534, 749 

Citratis, 534, 748 
Ipecacuanhe, 543, 949 
Opii, 534, 845, 922, 1017 
Quinine, 634, 581, 942 
Rhei, 534, 867, 1010 
Rubrum, 534, 896 
Xericum, 534, 896 

Viola tricolor (pansy), characters, compo- 
sition, and uses of, 866 

Violaries, 866 

Virchow, reference to, 175 

Visions, action of drugs in producing, 228 

Vitaceze, 896 

Voit, reference to, 414 

Volatile oils, 520 : 

Vomiting, relieved by blisters, 345; 
description of the act of, 370; and of 
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the nerve-centre which regulates the 
act of, 870; action of the brain and 
afferent nerves on, 371; diagram show- 
ing the afferent nerves by which the 
vomiting centre may be excited, 372 ; 
the action of drugs in causing, 372- 
874; the various uses of emetics in 
causing, 373-376; action of the most 
powerful sedative in persistent, is ice, 
376; gastric sedatives in relieving, 
376; list of sedatives useful in vomit- 
ing arising from different causes, 377 ; 
the action of irritant poisons on the 
stomach gives rise to, 396; action of 
pilocarpine on, 885 


W. 


WARBURG'S tincture, 948 
Warm, foot, and hip baths, utility of, as 
indirect emmenagogues, 453; warm 
baths, 466 
Warm-blooded animals, action of tobacco 
on, 992; of thuja on, 1063 
Warm clothing, importance of, to delicate 
people, 256 
Warmth. See Heat 
Warmth and moisture, importance of, 
in rooms occupied by patients having 
bronchial or chest complaints, 256; as 
an emollient, 347; poultices made of 
substances which retain, 348; action 
of, on the circulation of the blood and 
the secretion of sweat, 437 
Warren, Dr., reference to his use of ether, 
212 
Washed sulphur, its preparation, &c., 544 
Wassilieff, reference to, 106 
Water, lukewarm, as a local emetic, 373 ; 
in large quantities, as refrigerant diu- 
retics, 432 
Water of ammonia, 640 
Waters, nature of, uses, and doses, 505 
Watts’s modification of Mendelejeff's 
tables, reference to, 592 
Wax, white, 1090 
Yellow, 1089; its characters, com- 
position, tests, and uses, 1089 
Weber, E. H., reference to, 219 
Wedenskii, reference to, 132 
Wells, Mr. H., his use of nitrous oxid as 
an anesthetic, 21 
Wegner, reference to, 710 
Wemitz, reference to, 77 
Wheaten flour, 1053 
White, reference to, 142 
Indian hemp, 970 
Precipitate, 694 
Quebracho bark, 969 
» Wax, 1090 
Wild marjoram. Se Origanum 
Wilhite, Dr., reference to his use of 
ether, 2]1 
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Williams’s apparatus used in researches 
on digitalin, 303, 304 
Willow. See Salix 
Wine, spirit of French, 776; red wine, 
777, 896; white wine, 777, 896; 
stronger clitto, 777; sherry, 776, 896 
Wines, 534 
Wines, strong, as cardiac stimulants, 328 
Witchhazel. See Hamamelis 
Witkowski, reference to, 119 
Wood, Dog-, 913 
Guaiacum, 880 
Log-, 908 
Quassia, 892 
Red sandal-, 901 
Warm.-, 953 
Wood, H C., reference to, 98 
Wood charcoal, its preparation and char- 
acters, 541; its action, uses, and ad- 
ministration, 541, 642 
Wood tar, asa stimulatingexpectorant, 255 
Woorari. See Curare 
Worms, the three chief kinds which infest 
the intestines, 408 ; list of the principal 
verinicides, 408; and vermifuges, 408 ; 
and their adjuncts, 408 
Wormseed, American See Chenopodium 
Wormwood, nature, action, and use of, 
953; as a stomachic tonic and anthe}- 
Mintic, 953 
Wounds, value of astringents in, 350; of 
styptics, 350 


Wourali. See Curare 
Wunit, references to, 160, 162, 174, 176 
Wurrus. See Kamala 

xX. 


Xanthine, action of, on muscles, 130 

Xanthoxyhnow, 883 

Xanthoxylum (prickly ash), as an altera- 
tive, 413; characters and use of, 883 

Aylol, action of, on bacteria, 94 


Y. 


YEAST, beer, character and uses of, 1073 
Yeasts, origin and nature of, 81 
Yellow cinchona bark, 940 
Calisaya bark, 940 
Dock. See Rumex 
Jasmine, 977 
Yellow wax, ]089 
Yolk of egy, 1085 
Young, Dr., his table for dosage, 497 
Ytterbium, symbol and atomic weight of, 
1} 
Yttrium, symbol and atomic weight of, 
11; physiological action of, 27 


Z. 
ZABLUDOWSKI, reference to, 13 


GENERAL INDEX. 


Ziegler’s Pathological Anatomy, reference 
to, as translated and edited by Mac- 
Alister, 84 

Zinc, symbol and atomic weight of, 11; 
physiological action of, 27; double 
salts of, action of, on the cardiac 
muscle, 316; on the capillaries, 318 

Zinc, nature, characters, and uses of— 

Acetate of, 672 
Bromide of, 672 
Carbonate of, 670 
Precipitated, 671 
Chloride of, 671 
Iodide of, 673 
Oleate of, 670 
Oxide of, 669 
Of commerce, 669 
Phosphide of, 673 
Sulphate of, 671 
Valerianate of, 673 

Zinc chloride, as a caustic, 344 

Zinc salts, as antihidrotic, 441; sources 
of 667; general reactions and prepara- 
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tion of, 667; impurities, tests, and 
general action of, 668 
Zinc sulphate, as a caustic, 344; as an 
astringent, 349; as a local emetic, 373 
Zinci Acetas, 669 
Bromidum, 669 
Carbonas, 669 
Precipitatus, 669 
Chloridum, 669 
Iodidum, 557, 669, 673 
Oxidum, 669 
Phosphidum, 669, 673 
Sulphas, 669 
Sulphocarbolas, 669 
Valerianas, 669, 952 
Zincum granulatum, 669 
Zingiberacez, 1036 
Zirconium, symbol and atomic weight of, 
ll 
Zuelzer, references to, 101, 342 
Zuntz, reference to, 72 
Zygophyliez, 880 
Zymogens, ferment-forming substances, 
80 
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Notr—The numbers after the drugs refer to the works quoted az authorities for the treatment — 
Neale's Medical Digest,1; Bartholow’s Therapeutics,2 ; Ringer’s Therapeutics, 3; Woud’s Therapeutics, 4 


ABSCESS. 


ALCOHOL, 4. Asa pure stimulant where a large 
quantity of pus 1s being poured out, draining 
the system 

BELLAvONNA, 2, 8 Internally, and locally as 
liniment or plaster, to abort the preliminary 
inflammation—e.g. of breast—afterwards to 
ease the pain in addition 

Bonic Acip, 2, A powerful non-irritating 
antiseptic dressing 

CaLcium PHoRPHATE. Where abscess is large or 
curopic, as a tonic 

CaLcimuM SULPHIDE, 3. Small doses frequently 
repeated, to hasten maturation or healing, 
especially tn deep-+eated suppuration 

Carsouic AciIp, 1, 2, 4. As dressing, and as 
injection after evacuation 

Caustic PorasH, 3. For opening abscess in 
liver, also in chronic abscess where the skin 
is much undermined, also used to prevent 
scarring if otherw tse opened 

Cov-Liverk OL, 8. In acrofulous cases and in 
hectic 

COUNTER-IRRITATION. To surrounding parts, to 
check formation or hasten irritation 

CREASOTE. Same as carbolic acid 

EMPLASTRUM AMMONLACI c. HYDRARGYRO, 2. As 
& stimulant to indolent inflammatory swellings 

Ernkbk, 3. To produce focal anwsthesia, used as 
a spray for opening an abscess, 

Ick, 1. After opening 

lowing, 2, As injection into the sac, and in- 
ternally to cause absorption of products of 
infammation 

OAhUM, 1. As a stimulating and antiseptic 
dressing 

OLEATE OF Monruing AND Mxrcury, 3. Re- 
lieves the pain, al‘ays the inflammation, and 
causes the absorption of the products 

PERMANGANATE OF POTASSIUM, 2, 38, 4. AS 
antiseptio 

Pou.ticxs, 8. Advantageously medicated, e.g. 
with belladonna or opium, to allay pain and 
inflammation 

Revorcix, 2. Insyphilitic and other unhealthy 
sores as an antiseptic 

BALICYLIC ACID, 3. As antiseptic dressin 

BHEET LEAD. Is useful in the chronioa 88 
of the leg aa a dressing 

SILVER NITRATE, 2. <A strong solution in 
nitrous ether, painted around the area of in- 
flammation, wil) check it in superficial parts 

Bopium AURO-TERCHLONWE, 1. In scrofulous 
abscesses ag a tonic 

SULPHIDES, 8, Of potaseium, sodium, ammonium, 
and calcium. They must be used in low doses, 
and are indicated in scrofulous abscess and in 
the chronic boils of children. To hasten sup- 
puration 


ACIDITY. 


Acrns, 2,3. Before meals, or as an acid wine 
during mesis. For acid eructations, especially 
of aulphuretted hydrogen 

ALKALIES, 3. After meals, best as bicarbonates: 
with flatulence give magnesia, if there 18 con- 
stipation ; lime water, if there 13 diarrhaa 

AMMONIA, 4. In headache from acidity 

BisMUTH, 2, 3 In gastmtis due to chronic 
abscess or chronic alcoholism. Very well com- 
bined with arsenic in very chronic cases, with 
hydrocyanic acid 1m more acute cases 

CARBOLIC ACID, 2. To stop fermentation, or to 
relieve an irritable condition of the stomach 

CuarncoaL, As biscuita 

CREASOTE. Same as carbolic acid 

IPECACUANHA, 3. In minim doses in pregnancy 
where fintulence and acidity are both present 

Kino, 3, Useful along with opium 

LEAD ACETATE, 2, In gastric catarrh and py- 
rosis 

MANGANESE OXIDE, 2. Sometimes relieves, pro- 
bably acting like charcoal 

MERCURY, 3. When liver deranged and stools 
pale 

Nux Vomica. In small doses before meals, 
especially un pregnancy, or in chronic alco- 
holism 

PULSATILLA. My. every four hours in water 

SILVER NITRATE, 2. Same as silver oxide 

SILVER OXIDE, 2. Especially useful when 
acidity is accompanied by ueuraigic pains in 
stomach 

SULPHUROUs ACID, 2. If associated with the 
vomiting of a pasty material, presence of 
sarcing 

TANNIC AciD, 2. In acidity associated with 
chronic catarrh and flatulence, Glycerie mj, 
tannic acid gr. iv, as pill 


ALKALINE Lotions, 2. When skin is greasy 
and follicles are black and prominent 

ARSENIC. In chronic acne; generally, though 
not always, prevents the acne from bromide 
or iodide of potassnum 

BELLADONNA, 3. As local application to check 
a too abundant secretion 

BISMUTH, 2. As ointment or powder, In acne 
rosacea if acute 

Borax. Solution very useful 

CAJEPUT OIL, 4, As stimulant in acne rosacea 

CaLcium SULPHIDE, 3. Same aasulpbur. For 
internal use 

Cop-LIVER OIL 

QLYCERINE. Both locally and internally 

TopipE oF SULPHUR, 3 In all stages of the 
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ACNE. 


Jopmg, 4. Is of doubtful value 

Liqvuok HYDRARGYRI PERCHLORDDI, 2. In very 
early stages as a wash 

Liquok HYDRARGYRI PERNITRATIS, 4. A single 
drop on an indurated pustule will destroy 
without scar 

Puospuorts, 2. In chronic cases in place of 
arsenic. The phosphates and hypophosphites 
are safer and more valuable. The latter in 
acne indurata 

Potassium BrowrpE, 8. Sometimes useful in 
moderate doses in obstinate cases. This salt 
and the fodide very often cause acne when 
taken continuously 

SAND, 1. Friction with, useful 

SULPHUR. Internally, and externally as a lotion 
or ointment, the most valuable agent 

WatTER. Hot sponging several times a-day 


ADDISON'S DISEASE. 


GLYCERINE, 1. In full doses 
Inox, Anti-emetics and tonics 
SKIMMED MILK, lL. As diet 


AFTER-PAINS. 


Acta Racemosa, 3. It restores the lochia In 
cases of sudden suppression and removes the 
symptoms 

BELLADONNA. As ointment 

CAMPHOR, 3. Useful when combined with mor- 
phine, 10 gr. with 4 gr. of morphine 

CHLORAL, 2. In large doses arrests the pains ; 
contra-indicated in feeble action of the heart 

CHLOROFORM. Liniment to abdomen along 
with soap liniment 

CImicrFuGa, 2. Same as ergot 

Ereot. To keep the uterus constantly con- 
tracted and prevent accumulation of clots in 
its cavity, and consequently the pains which 
they would occasion 

GELSEMIUM, 2, Stops pains in doses sufficient 
to produce its physiological effect 

MORPHINE AND ATROPINE. Hypodermically 
very useful, -} gr. morphine with yd, gr. of 
atropine 

Ortum. The same as morphine 

Pov.tices. Warm, to the hypogastrium re- 
lieve 

Quixuxe. 6-10 gr. night and morning, with 
neuralgic after-pains which do not yneld to 
opiates 


ALBU MINURIA. 


AconrrTE, 1, 2. To lower a high temperature; 
rae in the onset of acute nephritis in scarlet 
ever 

ALconoL, 1. Hurtful in acutéd stage; useful 
when a slight trace of ajbumen is persistent 

ALKALINE Dictrerics, 1. To prevent formation 
of fibrinons plugs in the renal tubules 

Aqua Catcts, 1. In large doses has been found 
to increase the urine, and decrease the albu- 
men 

Arsxsic, 1,2. Beneficial in very chronic cascs. 
Albumen will return if the use of the drug be 
stopped 

Barna, 1, 3. Warm water and hot air and 
Turkish, to increase action of skin after 
dropsy or uremic symptoms have appeared 

BELLADUWNA, 1. Has been used to diminish the 
chronic inflammatory condition left by an 
acute attack 

Broom. As diuretic in chronic renal disease 

Oarrnivg, 4. To incronse secretion of solids, 
especially in cases dependent on cardiac 

~---- Should be combined with digitalis, 


ALBUMINURIA. 


Very useful in chronic Bright’s disease; 
should be used with great caution in the 
acute stage 

CANNABIS Inpica. As diuretic in hematuria 

CANTHARL, 1,3. mj. of tincture every 8 hours, 
w ia acute stage has passed off, to stop hrema- 
turia 

CHIMAPHILA. Asa diuretic 

Cop-LIvkER OIL. Asa tonic 

Corarsa, 3. To remove ascites and albuminu- 
ria dependent on cardiac or chronic Bright's 
disease, and in some cases of hematuria 

CoUNTER-IRRITATION, Dry cupping most useful 
when tendency to uremia 

CroTon O11, 1. As liniment to the loins in 
chronic cases ia sometimes useful 

Diairasys, 2,8 The infusion is the most valu- 
able in acute tubal nephritis, and in renal 
disease attended with dropsy due to cardiac 
disease. Must be given with caution in granu- 
lar kidney 

ELaTERrum, 1,8. As hydragogue cathartic for 
dropsy; and when uraemic symptoms have 
come on 

Evuca.yrtvs, 2. Cautiously fora short time in 
chronic disease 

Fucusin, 1. In gr. j. to gr. jij. doses in the 
day, in albuminuriaof children of renal origin 

GALLIC ACID, 2, 4. Lessens albumen and he- 
maturia 

GoLp, CHLORIDE oF, 2, in contracted kidney, in 
the chromic disease in doses of yy gr. 

FAYDRASTIB. Lessens albumen 

Incisions, 3. Over the malleoli, to relieve the 
anasarca of the lower extremities 

Ikon, 1, 2, 3. To diminish snsenuia with a flabby 
tongue, give the persaits., In dropsy, asso- 
clated with bigh tension, iron must be cau- 
tiously given, and withheld unless improve- 
ment Is guickly shown. It always doves harm 
if allowed to constipate 

JaboRaNDE Tn uramia and dropsy due either 
to renal disease or occurring ip pregnancy 

JUNLVER, OL oF. Diuretic 

Lap, 3 Lessens albumen and increases the 
urine 

Mink Cunk. Pure skim-milk diet sometimes 
very usefal when tendency to uremia; It also 
lessens the albamen 

NITROGLYCERIN, 1, 2. In acute and chronic 
albuminuria 

Nrrrovcs ETHER, 2. As diuretic 

OXYGEN. Condensed, will, on inhalation, tem- 
porarily diminish albumen 

POTASSIUM BALTS, Eapecially the fodide and 
vegetable salts in syphilitio or amyloid 
disease 


Poraseium BrrarTrats, |, 38,4. As hydragogue 
cathartic and diuretic 

Potassium Bromipr, In uranic convulsions 

TARTRATER. As diuretics 

Tunrexting. As diuretic, 1] ss.-j, dose every 
2 to 4 hours 

WarTrr. In large draughta as diuretic when 
excretion of solids is deficient ; and in dropsy. 


ALCOHOLISM, 


ACTRA RACkKMOBA, 2, 3. In irritative dyspepsia 

AMMONIA, Aromatic spirita of, as substitute 
for alovhol, to be taken when the craving 
comes on, 

Agsenic, 3. To lessen vomiting in drunkards, 
in the morning before food fs taken ; and also 
in the Irritable stomach of drunkards 

Bumutn, 2, 8. With hydrocyanio ald, to re- 
lieve acidity and heartburn 

Bromibes, 2, 8. Useful during deliriam tre- 
mens, or to lessen pierce det re pag in 
the yaa condition which i y pre- 
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ALCOHOLISM. 


Capsicum, 2,3. As substitute for alcohol, and 
also to relieve the restlessness and insomnia 
CHLORAL, 2. To quiet nervous system and in- 
duce sleep in an acute attack. Must be used 
with caution in old drunkards 

Cocaine, 8, To remove the craving 

FARADIZATION, 1 

GELSEMIUM, 2. Same as bromides 

LuPuLinek, 2. Along with capsicum as substi- 
tute for alcohol, also to quiet nervous system 
in delirium tremens 

MILK, 1. At night 

Nux Vomica. Astonic and stimulant, both to 
nervous system and generally to aid digestion 

OrruM, 2, 8. May be necessary to produce sleep ; 
to relieve the pain of the chronic gastritis 
and the want of appetite 

ORANGE. Slowly sucked, a substitute for alcohol 

PHoOsPHORtS, 3. In chronic cases as nervine 
tonic 

PicroroxineE, 2. For tremors 

QUININE In the ‘horrors’ stage it acts as a 
sedative to the brain and restores the digestive 
functions 

SumBuL, In the headache of old drinkers 

WATER, CoLp, A glass taken in small sips at a 
time, as substitute for alcohol 

WaTeEn, Hor. 1 pt. drunk a» hot as possible an 
hour before meals will remove craving 

ZINC OxIDE. In chronic alcoholic dyspepsia, 
and nervous debility. It also allays the 
craving. 


ALOPECIA. 


AMMONIA, Very useful--R Ol. amygd. dul , Liq. 
ammoniie Ad f, 3). Spt. rosmariny, Aque, Melhs 
GA f, 3213. mm. tH. lotio (KE. Wilson). 

ANTIMONIUM TAKTARATUM, 1, As lotion, gr. }., 
aqiue §). 

ARSENIC, Internally 

CAN FHARIDES TINCILURE, 1. One part to eight of 
castor oil rubbed in roots of hair morning and 
night 

Carpouic Acip, 1. In Alopecia areata 

GLYCERINE, 883, Vers useful , either aloue or 
in combination appears greatly to assist 

Nrrric Acip. With olive oil, in sufficient 
quantity just to make it pungent 

PILOCARPINE, 1, 4. Subcutaneous injection has 
been useful 

SABINA OLRkUW, 1. Prevents loss of hair in 
Alopecia pityrodes 

Savo Vininis,!. Very useful as a shampoo 
night and morning —R Saponis virid. (Ger- 
man), Alcoholis 44 ij., Ol. lavaudule, gutte 
xxx. 

BraviIna. Sometimes uscful after illness 

SupiUM BICARBONATRB, 1, Asa lotion in Alopecia 
pityrodes 

BULFHUR IopipE, Useful both internally and 
externally 

TANNIN, 1. Watery solution or made up into 
ointment 


AMAUROSIS AND AMBLYOPIA. 


AMYL Nrrrirr, 1. Useful in many cases of 
disease of the optic nerve 

Anunica. Sometimes useful 

ELecTRICITY, 1. 

Myotomy, i, In asthenopia and hysterical am- 
blyopia 

PILOCARPINE, 2. In tobacco and alcoholic 


abnse 

Ror. In minute doses iu functional dimneass of 
vision, eg. hysterical amblyopia 

SaNTONIN, 4. Bometimes useful in later stages 
of iritis and choroiditis, and in loss of power 
of optic nerve 
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AMAUROSIS AND AMBLYOPIA. 


SETON. In temple, or blisters, along with iodide 
of potassium, in amaurosis coming on sud- 
denly, and associated with tenderness of the 
eyeball on pressure; the disc is sometimes 
congested 

STRYCHNINE, I, 2, 3,4. Very useful in cases of 
tobacco amaurosis, alcoholic excess, nerve- 
atrophy (without cranial disease), and in 
traumatic amaurosis 

VERATRINE. To eyelids and temples. Care 
must be taken to keep out of the eye 


AMENORRHEA. 


ACONITE, 3. When menses are suddenly checked, 
as by cold, &c. 

ACTHZA RacrEMuBSA, 2, 3. To restore the secre- 
tion, and remove the headache, ovarian neu- 
ralgia, &c, produced by its sudden stoppage 

ALCOHOL, 4, In sudden suppression after ex- 
posure 

ALOEs, 2,3. Alone or with iron. In torpor and 
anzmia; best administered a few days before 
the expected period 

AMMONIUM CHLORIDE, 3. In headache 

APIOL (oil of parsley), 2,4. Gr. ij. twice aday 
for some days before the expected period; if 
there 13 a molimen gr. xv. in a few hours. 
Useful in anemia and torpor only 

ARSENIC, 2,4, Along with iron in anemia and 
functional inactivity of the ovaries and 
uterus 

ASAFCETIDA, 2. Along with aloes in anemia 
and torpor of the intestines 

CANTHARIDES, 2,4. Along with iron im torpor 
of the uterus 

COLD SPONGING, 3. To brace the patient up 

CoLocysTH, In anwenna with constipation 

ELBCTRICITY, 2. Locally applied, sometimes 
useful 

Ergot, 2. In plethoric subjects 

GOLD SALT8,2. Like Asafoetida 

GUAIACUM, 4. Maid stumulant to the uterus 

HyPROPIPER, 2. In torpor; with iron in anw&- 
mia, aloes in & constipated subject. Contra- 
indicated 1n a plethome condition. Should 
be given a few days before menses are ex- 
pected 

Trox, 2, 3,4. In anemia, g. r. 

MANGANKSK, 3. Useful in the amenorrhea of 
young women; in delayed menstruation, or 
when a period has been missed through a 
chill. Perseverance is required, especially in 
the last case 

MykkH. A tonic emmenagogue 

Nox Vomica, 2. In combination with iron in 
anzemia 

PoTASSIUM PRRMANGANATE, Like Manganese 

PULSATILLA, 2. Like Aconite 

RvE, 2,4. In atonic condition of ovaries or of 
uterus. Plethora contra-indicates 

SaPFRON WINE, 1. Emmenagogue 

Satmngs, 4. In constipation in plethoric cases 

SANGUINZRIA, Like Rue 

SANTONIN, 3. In two doses of 10 gr. one or two 
days before the expected period 

Savix. Like hue 

SENEGA, 4. A saturated decoction in large 
doses of a pint daily about two weeks before 
period 

SERPENTARLA, In anemia 

SILVER NITRATE. Locally, to os uteri at period 

Sitz Barus. Hot, alone, or with mustard, for 
some days before the period; with mustard, if 
suddenly arrested 

SPINAL IckE-BaG. To lumbar vertebra 


ANEMIA. 


Acips. Fora tonic action on the mucous mem- 
branes in the anzmia of young women 
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ANGINA PECTORIS. 
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ANAMIA. 


AcipUM GALLICUM, 1, In anemia due to a 
chronic mucous or other discharge 

ALKALIS, 1. Potash and Soda as gastric and 
hepatic tonics 

ALog, 1, As tonic and slight purgative 

ARSENIC, 1,2. In the cases where iron fails of 
its effect or does not agree with the patient. 
Also in Pernicious Anzmia 

CoLp Sponeina. 

GALVANISATION, 

HYPOPHOSPHITES OF CALCIUM or Soprum. In 
cases of nervous debility care must be taken 
that they do not derange the digestion 

Iron, 1, 2, 8,4. Very useful. When stomach is 
at all irritable the carbonate is often best. 
Weak anemic girls with vomiting after food 
are best treated with the Perchloride. In 
coated tongue the ammonio-citrate is often 
the best to begin with. The malate has been 
useful in pernicious anemia. In gastric dis- 
turbance and constipation a combination with 
Rhubarb is often very effectual. Where 
mucous membrane very flabby large doses of 
the perchloride. Chalybeate waters more 
often succeed than pharmaceutical prepara- 
tions; one drop of the solution of perchiloride 
6 a tumbler of water is a good subetitute for 
them 

LACTOPHOSPHATE OF CaLCIoM. During nurs- 
ing, or after exhausting purulent discharge 

MANGANESE. May be given along with iron— 
not much use alone 

Nox Vomica. Useful sometimes along with 


fron 

OXYGEN, 2,3. In answmia from loss of blood or 
suppuration 

PancreaTin. In feeble digestion 

Prpain. In feeble digestion 

PHosPHATE oF CaLctum. During growth, or 
peas system is enfeebled by drain of any 

Qurxrivg. In malnutrition 

SzEa-BaTHING, 1, Good, but not in chlorosis 

WiIxEs. Along with food to aid digestion 


ANEURISM. 


ACONITE, 1,2. To relieve pain and slow the 
circulation 

ALIMENT. Low diet; absolute rest 

Banicm CHLoripg, 1, 2. In doses of } gr. 
Perhape raises the arterial tension. It has 
been succesafully used 

CuLosororm. Inhaled to relfeve dyspnea 

ELECTROLYSIS. Sometimes useful in causing 
coagulation within the sao 

Enoott, 1. A local hypodermic injection has 
been successful 

EUCALYPTUS, 1. 

Feent PencHuoRipi Liquor. 1. To cause co- 
agulation on injection into aac 

Leap AcCKTaTR. Usefui, combined with rest 

PoTassitm loping. Very useful in doses of 
gr. xxx. Should be combined with the recum- 
bent position 

VERATHUM ViurRipk. Along with opium in 
quieting circulation 


ANGINA PECTORIS. 


yeti 

REENIC, 1. To prevent parorysms 
CHAMOMILE. In hysterical symptoms 
CaLonaL. In full doses 

CHLOBOFORM, 1. Cautiously inhaled to ease the 


OoLp,1. Applied to forehead gives relief 
Bruen. To cone pain, with opium 


Hypodermically 


Nirkits ov AMYL. Gives great relief during 
paroxyams ; in atheromatous arteries must be 
used with care 

NITRiTEs oF Soprum AXD Porassium. Leas 
rapid than nitrite of amyl, bat have more power 
to prevent return of symptoms 

NITROGLYCERIN. Like nitrite of sodium 

EHOSEUOBUE: During intervals to lessen ten- 

ency 

PorassiuM Bromipg, In full doses will relieve 
the spasm 

QuINink. When any malarious taint is preven: 

brRYCHNINE. Sometimes useful in mild cases, 
in very smal) doses 

TURPENTINE. Locally to the chest during 
paroxysms 


ANUS, FISSURE OF. 


BELLADONNA. Locally relieves spasms 

BENZOIC ACLD. Asa local application 

BISMUTH, 1, With glycerine, as a local appli- 
cation 

CaALOMEKL, As ointment 

CARRODN OIL, 1, Asa dressing 

CASTOR OIL, To keep motions soft 

CHLORAL, Useful in dilute solution (2 per cent.) 
as a dressing 

CHLOROFORM, 1. Diluted with half its balk of 
alcoho), wil) aid healing 

Cocatst. In ointment 

CoLtopion. Locally, to protect 

DILATATION, FORCIBLE. Relieves spasm 

HiprastTis. Local application 

Ick, 3. To relieve pain after operation 

IODOFORM, Locally, to heal and relieve pain 

Topo-raxwIx (solution of iodine in tannin). 
Useful locally 

OPIUM AND GALL OINTMENT. Relieves pain 

PuTassiuM Bromipg, With five parte of gly- 
cerine locally 

Ruyarany, 1. Injected after the bowels have 
been opened by enema 

Scitrxth. To keep motions soft 

TANNIN. Usefal as a local application 


ad 


AcoxrrE, 1. In the painful contraction of the 
throat of singers 

ALUM. As apray in chronic congestion of throat 
and larynx, with hoarseness 

AMMONIUM CHLokipe, As vapour in laryngeal 
catarrh 

ARGENTI Nitras, 1. Aa local astringent 

ATRoPINK, Iu hysterical aphonia; must be 
pushed to produce physiological symptoms 

BEeNzouw, TINCTURE OY. Inhaled in laryngeal 
catarrh 

Bouax, <A piece the size of apes slowly sucked 
in sudden hoarsencas 

CuLonoyoRM, 1. In hysterical and nervous 
Canes 

E.ecrriciry. Locally applied 

Erner, Like chloroform 

GLYCERINE OF TANNIN, Locally, to pharynx 

IGNATIA. Like atropine 

IPRCACUAXHA. Wine as spray in laryngeal 
catarrh 

Nitnic Acip. In hoarseness from fatigue or 


indi n 

Nox Vomica, 1. Locally applied in tmpatred 
nervous power 

Potassium Nirkats. Like Borax 

Reg, 01. oy, As inhalation {n chronic catarrh 

BULYHUKOUe ACD. As spray or inhalation, in 
clergyman's sore-throat 

Tunkisu Bats. In acute laryngeal catarrh 

Urnawium, Nirnats ov. As spray in very 


chronic catarrh 
Zinc BULPUATE, 1. Looal astringent 
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APHTHA. 


ALUMEN ExsiccatTumM, 8. To aphthous ulcers 
which do not readily heal 

Ancentr Nrrras, 1. Local application 

Bremurs. As local application 

Borax. As honey or as glycerine, either alone 
or with chlorate of potassium 

ORLORINE WATER. Locally applied 

COPPER SULPHATE. Weak solution painted 
over the aphthre 

Corts Trirouia. Infusion is employed in New 
England 

GLYCERINE. 

Hyprocuioric Acrp, 2. In small doses and 
as 8 local application 

Mercury. In the form of hydrarg. cum creta in 
children, to remove the indigestion on which 
aphthe frequently depends 

MINERAL Acips. Dilute solution as paint 

Nirric AciIp. In emall doses 

Porasstum CHLORATE. Exceedingly useful as 
waah, 10 grs. to the oz., alone or with borax, 
also given internally 

Potassium Iopipge. As local application, solu- 
tion of 1-5 grs. to the oz. 

QUININE | gr. every two or three hours, 
in aphtle in infants consequent on diar- 
rhosa 

Ruowarn. To remove indigestion, as compound 
rhubarb powder 

Sauicytic Acip, As local application 

SULPHUROUS ACID. As solution or spray, well 
diluted 


APOPLEXY. 


Aconrre. To lower blood-pressure and prevent 
further hemorrhage, where pulse is strong 
and arterial tension high 

ARSENIC, 1. In cerebral congestion preceling 
apoplexy 

Co.p Water. To the head when face con- 
gested 

CoLocyNTH. As purgative 

Crores Or, As purgative, one drop on back 
of tongue, or part of a drop every hour 

Dirt aND Hygiene, PROPHYLACTIC. Butcher's 
meat and stimulants to be taken very 
sparingly, exposure to heat, over-exertion, 
and especially anger, to be avoided 

EvaTernivé. In suppository, or as enema, 
during attack 

Buxrctriciry. To promote absorption, after 
partial recovery has taken place 

Ick. To head 

NITROGLYCERIN. 
tion 

PoTASRIUM BROMIDE, In combination with 
aconite 

Porasstum Topps, To cause absorption of 
effused blood 

STIMULANTS. Cautiously exhibited when col- 
lapse is present 

VENESECTION on LEEcHEA, 1. To relieve ar- 
terial pressure when apoplexy is threaten. 
ing 


To lessen cerebral conges- 


APPETITE, IMPAIRED. 


CANNABIS INDICA, 1, Produces an enormous 
appetite 

Yoon. Savoury, well-cooked 

GLYCERINE, 


Ia@xatta. Oorrects diseased appetite and 


Nrrric Acip. In low doses with a bitter 
PRPTONES. 
BYARYCHNINE, Especially in Phthisis 
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ASCARIS LUMBRICOIDES 


(Round-worm). 


CAMPHOR, 

CaRBOLIC ACID. Asan enema; unsafe 

Mucuna, 2. Asan electuary 

QuAassiA. Asan enema 

SANTONIN, 

SPIGELIA. Like Santonin; to be preceded by 
a purgative 

TURPENTINE. 

VALERIAN. In convulsions 


ASCITES. 


ActpuM Nirricum, 1. In cirrhosis of the liver ' 

ACONITE. In scarlatinal nephritis at the onset 
of the attack 

APOCYNUM CANNABINUM. As diuretic 

ARSENIC. In old persons with feeble heart 

ASCLEPIAS. In dropsy of cardiac origin 

CAFFEINE, 1. In cardiac dropsy 

CaLOMEL, As diuretic in cardiac dropsy. 

CANNABIS INDicA, 1, 3. As diuretic in acute 
and chronic Bright’s disease with hematuria 

CoparBaA. Especially useful in hepatic and 
cardiac dropsy 

CroTon On, In dropsy, in } of a drop doses § 
every morning 

Crtisus Scoparius, 2. In cardiac dropsy. 
and dropsy with chronic Bright's disease 

DicitaLis, Best in cardiac dropsy; its action 
is increased by combination with squill and 
blue pill es 

EBLATERiIuM. As hydragogue cathartic 

GaMBoGE. Like Elaterium. Large doses 
tolerated 

JABORANDI. In anasarca and uremia — 

Jaap. In compound powder as hsdragogue 
cathartic 

MiLkK Digr. Sometimes very useful when kid- 
neys are inadequate ‘ 

PoDOPHYLLIX, 1. In hepatic cirrhosis 

Potassit TARTRAS AcipA, In combination 
with Jalap in hepatic cirrhosis Bs 

SQuILLs, 1, As diuretic in cardiac dropsy. 

STILLINGIA. In hepatic dropsy 


ASTHENOPIA. 


ATROPINE. To prevent spasms 

HyYpDkoOcYANIC ACID, 1. In irritable ophthalmia 

HyrsrTrria,l. A cause 

MASTURBATION, 1. Often a cause 

MyoTony, INrRAocULAR, 1, To relieve spasm 

PHYSOSTIGMA, 1. In the paralysis produced by 
diphtheria, and in senile asthenopia 


ASTHMA. 


AconrTK. In spasmodic cases, also in asthma 
consequent on nasal catarrh in children 

ALCOHOL, 1. In combination with amyl nitrite 
in spasmodic asthma 

ALKALIES, |, In chronio bronchial catarrh 

ALUM, 8. 10 gra. of dry powdered alum put on 
the tongue will arrest a spasm 

AMMONLA VAPUUR, 1. 

AMMONIACUM, Like Asafutida 

AMYL Nitrite. Sometimes checks paro 
in spasmodic asthma and dyspnaa due to 
cardiac hypertiephy. Must not be given in 
chronic bronohitis and emphysema 

AN ASTHETICS, 4. As a temporary remedy in 


sovere cases 

ANT mony, 8. In asthmatic conditions in chi’- 
dren, yy gr. of tartar emetic every quarter of 
an hour 

APOMORPHINE, 1. Emetio, where it is due toa 
peripheral bloc of the air-tubes 

Ansgnic,3. In 1 doses in cases associated 


1182 INDEX OF DISEASES AND REMEDIES. 


ASTHMA. 


with bronchitis or simulating hay fever, or 
in the bronchitis of children, or in dyspeptic 
asthma. Inhaled as cigarettes with caution 

ASAFQTIDA. As an expectorant where there is 
profuse discharge 

BELLADONNA,. Internally in large doses to 
relieve paroxysm. It should only be ad- 
ministered during a xysm and then pushed 

BROMIDES. Only available in true spasmodic 
asthma ; soon lose their efficacy 

CAFFEINE CITRATE, 1. In low dose, 1-8 gra, 
which vanes with the case 

CampuHor, 1. Gr. ij. combined with gr. j. of 
opium in spasmodic asthma , 

CaNNABIB INDICA. Sometimes useful in chronic 
Cases 

CHAMOIS-LEATHER WAISTCOAT, 8, Reaching 
low down the body and arms; in bronchial 
asthma 

CHLORAL. During psroxysm 

CHLOROFORM. Relieves when inhaled from 
tumbler or with warm water 

Correr. Very strong during paroxysm 

CoLcHictUm, In gouty cases 

Con1oM, 1, Palliative in a chronic case 

COUNTER-IRRITATION, 1. Applied for a short 
time only at frequent intervals 

CreaSoTR. Vapour in bronchitic asthma 

DatuRa. See STRAMONIUM. 

Erper. In full doses at commencement of 
attack, or administered by inhalation 

Rruyt Iopipg, 1. 15 to 20 drops inhaled will 


UN renen en eee wee wee fBlong with stramo- 
nium, belladonna, and tobacco 

GALVANISM OF PNEUMOGASTRIO RRGrOX. Posi- 
tive pole beneath mastoid procesa, negutive 
pole to epigastrium 

GRLSEMIUM, 2. Useful in some cases, but after 
a time may fail 

GRINDELIA. To prevent or cut short attack; 
used as cigarette 

Hyroscing, 2. In spasmodic asthma 

IuDINE, 1. Painting the line of the pneumo- 
gastric nerves with liniment or tincture in 
pure spasmodic asthma 

IPECACUANBA, Ags a spray in bronchial asthma, 
especially in children; useless in true asthma 

Lonetia. To prevent and cut short paroxysm. 
Cantiously used in cardiac weakness 

Mexccny, 1. In spasmodic and bronchitic 
asthma combined 

Morraixk, Combined with Belladonna very 
useful 

Nirroa.ycerm, 1, 2, 8. In bronchitic, ne- 
phritic, and spasmodic asthma 

Nux Vomica. In dyspeptic asthma 

OricM. Hypodermically, during paroxyam 

OxyGex, Az inhalation during paroxysm 

Persix. Exceedingly useful in preventing 
attacks in dyepeptic subjects 

PILOCARPINE, 2, In spasmodic asthma, sub- 
cutaneously; also in humid asthma if there is 
no cardiac dilatation 

Poraskium Bromipg, 

Potassium Jopipe. In large doses, when 
asthma due to acute bronchial catarrh 

PoTansium NiTRaTe. Inhalation of fumes of 
touch-paper relieves xyem. Sometimes 
advisable to mix a little chlorate with it 

Praiixe, In bronchial asthma vapour to be 

gan ‘a 
VEBRACHO, 2. Good in nephriticand modic 
asthma oY aan 


Sidi intervals when attacks are 


Resoncts, 1. Retleves dyspnea 

SILVER Nithate. Has been injected into 
trachea 

BoDIUM ARSEX1ATE, 1. Tonic, acta probably on 
respiratory centre 


ASTHMA. 


Soprum Nirritz. Like Nitroglycerin 

SODIUM PHOSPHATE, 1, Sometimes efficacious 

STRAMONIUM. Sometimes very useful. May be 
made into cigarettes, or 30 gra. of dried leaves 
may be mixed with nitrate of potassium, and 
the fumes inbaled, <A little powdered ipecac- 
uanha may often be added 

STRYCHNINE, 2. In weakness of the respiratory 
centre 

SULPHUR Foes, 1, In bronchitic asthma 

Tosnacco. Smoking is sometimes beneficial 

TURKISH BaTus, bronchial asthma 


ASTIGMATISM. 


SUITABLE GLASSES. 


ATHEROMA. 


Avwmonium Iopme. To promote absorption 

ARAFNIC, 2. Often useful, especially where 
there are cerebral symptoms 

Cop-LIVER OIL, 2. 

Diartauis, 4. Requires caution; useful in 
general capillary atheroma 

ProspHorcs, In minute doses, slong with cod- 
liver oil, in cases with cerebral symptoms 

QUININE. Like Arsenio 


ATROPHY. 


ARSENIC. In muscular atrophy 
RLECTRICITY, 

MASSAGE. 

Ouive Ow. Inunction to atrophied parts 
STRYCHNINE, 


BALANITIS. 


ASTRINGENT Lotioxs. Alum; sulphate of zinc 
LiME WATER. As lotion 

MERCURY. Yellow wash, as lotion 

OIL, 


BED-SORES. 


ALCOHOL, As wash to prevent; afterwards 
dust with powdered atarch 

ALUM. With white of egg, as local application 

BALSAM OF PEKU AND UNGUENTUM R&BLN, 
1, Equal parte spread on cotton wool 

CHARCOAL, As poultices, to stop bed-sores 

(ZALVANIC CoupLer. Of sinc and sllver; one 
element on sore, the other on adjacent part 

GLYCERINE. Prophylactic local application 

HYDwanGYn! PercnLonipem, 1. A solution 
mixed with diluted spirits of wine 

IoDOFORM, 

MEDICATED POULTICRS, 1. Patient to He with 
poultices under the parts likely to be af- 
fected ; if fustor, cataplasma curbonis ; if 
sloughing, addition of Balsam of Peru 

QUININE, 1. Local dressing. 

SILVER Nitrate. Dusted over open bed-sores 

Strypric CoLLoip. 

TANNATK OF LeaD,1, At an early stage 


BILIOUSNESS. 


ACONITR. As adjunct to podophyllom 

ALKALIZS. In indigestlon due to obstruction to 
the flow of bile 

ALKALINE Minkral Warrra,?. In catarrh of 
the bile-duct, early stage of cirrhosis, and ob- 
struction to the hepatic circulation 

Avogrs, In const!pation, and in deficient secre- 
tion of bile 

AMMOXIUM CHLORIDE, 3, In jaundice due to 
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BILIOUSNESS. BLADDER, PARALYSIS OF. 


catarrh of the bile-ducts; carly stage of 
cirrhosis; deficient intestinal secretion 

AMMONIUM IopIDER, 3. In catarrh of duodenum 
and biliary ducts, in the early stage of cirrhosis, 
in the malarial cachexia; efficacy increased 
by the addition of arsenic 

ANGOsTURA. In bilious fevers 

ARGENTI OXIDUM. 

Bryonia. In bilious headache 

CALOMEL 1, In exceasive production with 
deficient secretion ; Calomel or Blue Pill at 
night and in the morning a Black Draught 

CALUMBA. As stomachic tonic 

CARLABAD Water. A tumbler sipped warm 
during dressing very useful 

EvonyMin,1, Atnight, followed in the morning 
by a saline purge 

FRIEDINCHBHALL WATERS, 3, A wineglassful 
in a tumbler of hot water slowly sipped while 
dressing in the morning 

HORSE EXERCISE. 

HYDRASTIS, 2. When chronic gastric catarrh 
is present, in chronic catarrh of the duodenuin 
and bile-ducts, with inspissation of the bile 
and gull-stones 

MANGANESE. In malarial jaundice 

MERCURLAL CATHARTICS. In moderate doses 
night and morning, or in small doses more 
frequently repeated. Especially useful, when 
stools are pale, is the bichloride 

MILK Curg. In obstinate cases 

MINERAL ACIDS. Nitrohydrochloric acid es- 
pecially useful in chronio hepatic affections, 
dysentery and dropsy of hepatic origin 

PuDpOPHYLLUM, In place of mercury when 
stools dark 

RHUBARB, As hepatic stimulant 

SoDIuM PHOSPHATE, 2. In bilious sick head- 
ache; also in the catarrh of the gall-duct in 
children, dose, 10 gr. 

STILLINGIA, 2. In cirrhosis; torpidity and 
jaundice following intermittent fever ; ascites 
due to hepatic changes; in deficient secretion 
to be combined with Nux Vonuca 


BLADDER, IRRITABLE. 


ALKALIES, 2, Vegetable salts, especially of 
potassium when the urine is acid 

AQUAPUNCTURE, 2. 

BRLLADONNA, In the irritable bladder of 
children more e«peolally causing nocturnal 
incontinence of urine 

BRSZOATE OF AMMONIUM, Like Benzoic Acid 

Brvzoro Acrp. In large prostate, and alkaline 
conditions of urine 

Bucnu, 4. In combination with the vegetable 
salts of potussium in a very acid condition of 
the urine 

CANTHARIDES, In women without acute inflam- 
mation or uterine displacement; also in the 
irritable bludder produced by chronic enlarge- 
ment of the prostate 

Copama. In chronic irritability 

Cubes, Like Copaiba 

Hors, 4, Useful iu a few cases in large doses 

InpDIAN Corn SILK (ZEA Mays), 4. A mild 
stimulant diuretie; infusion ad Ut. 

PAREIRA. In chronic irritable bladder 


BLADDER, PARALYSIS OF. 


CANNABIS Inpica. In retention, from spinal 
disease 

CanTHARIDES. In atonic biadder, painting 
around the umbilicus with the Acetum 

Ersot. In ysis, either of bladder or 
aphinoter, when bladder so that urine is re- 
tained, and incontinence in sphincter 

QaLvaxiséM, In lumbar region 


NicoTmeg, 1. $j. of a 4 per cent. solution of 
nicotine injected by catheter and then with- 
drawn in a few minutes 

STRYCHNINE. 


BLEPHARITIS. 


ALKALINE LOTIONS. Warm, to remove the se- 
cretion 

Curri SULPHAS. Dropping in a very dilute 
solution 

Iron. To remove the anemia usually present 

MERCURY (UNGUENTUM HYDRARGYRI NITRA- 
118), Most useful application. If too strong, 
dilute with vaseline or simple ointment 

PULSATILLA. Internally and locally 

SILVER NITRATE. Pencilling the border of the 
lid with the solid 


BoILs. 


AcID NITRATE OF Mercury, 1, To abort at an 
early stage : 

ARNICA, 1. Locally as an ointment, and also 
internally 

ARSENIC. To lessen tendency to recurrence 

BELLADONNA. Internally, or as local applica- 
tion 

Boric Acm, 1. As a dressing 

CaLcsuM SULPHIDE, 2,3. Occurring in strumons 
subjects or otherwise, to hasten maturation 
or abort 

CAMPHORATED ALCOHOL. As local application 
in early stage 

CarBoLic AcID. Injection 


Cavaric, 1, 
Cocaink, 1. To allay the pain 
CuLLopION. Painted over whole surface to 


abort in papular stage ; and over base, leaving 
centre free, n pustular stage 

COUNTER-IRRITATION, Dy plasters surrounding 
the boil 

OriuM. Locally to remove pain 

PHOSPHATES, 2 4, Especially of sodium as a 
constitutional agent 

Potassium CHLORATE, 1, As an alterative 

Pouuticrks. To relieve pain and hasten ma- 
turation 

SILVER NITRATE. Strong solution painted over 
the skin round boul 

STRAPPING Properly applied gives great relief 

SUBCUTANEOUS INCISIONS, I. 

SULPHIDES. In small doses to abort or hasten 
maturation 

SULPHITES, Ll. 

SULPHUR WATERS, 2. 

UN@UENTUM HyYDRARGYRI, 1. Early applied 
around will prevent sloughing 

Yrast, l. §sa. ter die for an adult very useful 


Bone, DISEASES OF. 


CaLcium SaLTs, 2, 4. The phosphate in rickets, 
in delay of union of fractures; the chloride 
in atrumous subjecta 

Cop-LIVER O1L. In scrofulous conditions 

lopmxk. Alone, or with cod-liver oil 

JopororM. As a dressing to exposed bone 


BREATH, FETID. 


Benzoic Acip. In spray 

CAMPHOR, 

CaRBOLIC AcIp. Dilute solution as wash to 
mouth 

ae Liq. chlori and chioride of lime as 
lotion : 

PERMANGANATE OF Potassium, As wash to 
mouth 
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BriGHt’s DISEASE. 
Vide ALBUMINURLA. 


BRONCHIECTASIS. 


CHLoRINe. As inhalation to lessen feetor 
Creasore. As inhalation 

Joprxx. As inhalation 

PHOSPHATES AND HYPOPHOSPHITES 
QUININE 

TRREBENE. AS inhalation 


BRONCHITIS, ACUTE. 


ACONITE, 2. }-1 min. every hour at commence- 
ment of an acute catarrhal attack 

ActZaA Racxmosa, 2. In acute catarrh and 
bronchitis when the more active symptoms 
have subsided 

ALKALIES, 4. To render mucus less viscid 

AmBer Ou, 4. Counter-irritant over spine in 
children 

AMMONLACUM, Very useful in old people 

AMMONIUM CARBONATE, 2 Where much ex- 
pectoration and much depression; or where 
the mucus is very viscid and adherent 

APOMORPHINE, 4, Causes a copious expectora- 
tion in the early stage 

ASAFETIDA. Like Ammoniacum 

BELLADONNA, 1. In acute bronchitis of children, 
to stimulate respiratory centre 

BEXzormy AND Benzoic Aci, 8. 3], inhaled 
from hot water eases cough and lessens ex- 
pectoration 

BLEEDING, |. From the superficial jugular 
veins in severe pulmonary engorgement 

CHLoraL Hyrprate, 1, 4. To be used with 
caution to allay pain 

Cop-Lrver On, 1. Relieves 

Co_cnicum, In gouty cases 

Coparma, 4. In advanced stage of disease 

COUNTER-IRRITANTS, 3. Drv-cupping most effi- 
cient in acute cases ; mustard leaves ; mustard 
ponltices 

Croron O11, 3. As liniment; vesication must 
not be produced 

Cusrers. When secretion copious 

DEMULCENTS, 4. Liquorice, linseed 

Eucatyprva, 1, 4. liniment combined with 
Belladonna in the early stage. Internally in 
the late stage 

GARLIC, O1L ov, 4 In the acute bronchitis of 
children 

IrrcacuaNnnha, 1, 2, 3,4. When expectoration 
scanty, in chest, ipecacuanha in large 
doses; also when expectoration has become 
more abundant, but difficult to expel 

Jaap, 8, With Bitartrate of Potassium instead 
of bleeding in engorgement of the right side 
of the heart 

Leap, 8. In profuse discharge 

LOBELLA, 3, 8, 4. When cough 1s er deepeae and 
there is much expectoration sl gnely nauseant 
expectorants are good, combined with opium 

Mancury,1l. In some cases usefal where there 
is much congestion and little secretion 

Morruixe, 2. ¢gr. oombined with quinine 
(gr. x.) will abort the attack if given carly 
enough 

Muscanren, 3. In doses of 3 gr. at the com- 
mencement of the attack ; well combined with 
digitalis 

Mustarp, 8. Poultice in acute bronchitis of 
children and adulte * 

Nitric AciD. When expectcration free and too 
copious 

Orium. As Dover's powder to cut short attack, 
and along with e rants to lessen cough 

PILOCAHPINE, 2. With abundant exudation 

Poraséium CHLorars. 1. First inoreases the 
finidity of the expectoration, then diminishes 
it in quantity, increasing the feeling of relief 
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BRoncuHITISs, ACUTE. 


re 8 In children to encirole the whole 

ches 

Quinine, 8, To reduce temperature 

SANGUINARLIA, 3, 4. After acute symptoms have 
subsided 

SenEGa, 4. In the advanced stage of acute 
disorder 

SQUILLS, SyPuP oF, 2,4. Oombined with Tinct. 
Camphore: Co. after acute stage is over 

TARTAR EMETIC, 2, 8,4. In dry stage to pro- 
mote secretion ; most useful in the first stage 

TURPRNTINE, 8, 4. When expectoration very 
profuse; also as inhalation or stupes 


BRONCHITIS, CAPILLARY. 


ALUM, 2. 
emetic 

AMMONIUM CARBONATE. Much fluid or viscid 
expectoration and lividity commencing. Also 
as an emetic 

AMMONIUM CAHLORIDE, 3, 3. To promote ae- 
cretion 

AwMoNIUM TODIDE. In small rapid doses re- 
lieves much 

APOMORPHINE, 2. To produoe a plentiful fluid 
secretion ; also as nauseant expectorant 

CaMPHOR, 2. As expectorant and stimulant 

Curprixe. Four to six dry cups over the back 
often give very great relief, and if the pul- 
monary congestion appears very great wet 
cups should be placed instead, and 8-10 ox. of 
blood withdrawn from adult 

KTuYL Lonipe, 2, As an inhalation 

IopmpEs, 2. Are very serviceable to diminish 
pacha of expectoration If given {n very low 

oses 


As a nauseating expectorant and 


IPECACUANHA. As expectorant and emetic 

MvstTarRp. Ag poultices 

PILOCARPINE, 2. In abundant non-purulent 
exudation ; not to be used in dilatation of 
veins and right side of the heart 

Pouttices, Over whole chest 

SERPENTARIA. In children as a stimulant ex- 
pectorant 

SUBSULPHATE OF Mrencurny, 3. As nauseant 
expectorant and emetic 

TURPEN TINE, 3, In languid circulation tn the 
capillaries 


BRONCHITIS, CHRONIC. 


Acins, 3. To diminish a chronic copions ex- 
pectoration 

ACTMA RACEMOSA, 1, Sometimes reileves the 
hacking cough 

ALuM, 1. In children with copious oxpectora- 
tion in doses of gr. fij. 

AMMONIA. When there is difficulty in bringing 
up expectoration 

Se norcem: Very useful, especially in elderly 
people 

AMMONIUM CrtLonspe, 2, 38, 4. To render the 
secretian lesa viscid 

ANTIMONY. When secretion scanty 

Arsenic, 8, 4, In emphysema and asthmatic 


attack as ci where there is much 

wheezing and little bronchitis following the 

sudden disappearance of eczematons rash 
ABAFOITIDA, ¢ Ammoniacum 


BALSAM OF PERU, 3. When expectoration 
copious 
Batam OF ToLu, 8. The same 
BELLADORNA, 1. To children choked with se 
= Fhe Wj. of tincture ° nen to 
muls lratory centre. It eosens 
the secreica 


Bexzoi, 3. As inhalation or as epra 
Buneoxpy Pitcn, 4. Emplastrum 
bronchitis 


chronis 
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BRoncHITISs, CHRONIC. 


‘ CaMPHOR 
OANNABIS INDica, 1. In very chronic cases 
Canportic Acip. As inhalation or as spray 
Oarsoxic AcripD Gas, 1, Inhaled 
OHAMOIS-LEATHER WAISTCOAT, 8. 
OnEKEN, 1. The finid extract renders expec- 
toration easier, and paroxysms less frequent 
CHLORAL HypnatTy, l. A solution of gr. x. to 
$j. used as a spray to allay cough 

Coneinge. In place of opium when the latter 
disagrees 

Cop-LivER OIL. Qne of the most useful of all 
remedies 

CoLcHicuM. In acute cases 

CoxiuM, 1, The vapour to relieve cough 

Corarpa. Like Balsam of Peru 

CREASUTE, 1. Inhaled to allay cough 

CRUDE PETROLEUM, 1. In capsules or pills in 
chronic bronchitis 

CubpEns, 3,4. Like Copafba 

DieiraLts. Where heart is feeble, especially in 
the aged 

EMETICS 

EvcaLyprus. Stimulant expectorant 

GALBANUM, 3, Like Ammoniacum 

GALLIC ACID. With profuse discharge 

GRINDELIA, 2. Expectorant when the cough is 
troublesome 

Hypnranrtis. In chronic coryza 

Iopiprs 3, AND Ioprnk, 8, As inhalation or 
liniment to chest, to lessen expectoration {n 
chronic bronchitis; in the hoarse hollow 
cough of infants after measles 

IPRCACUANRA, 1,3. Wine as spray, with much 
expectoration; in emetic doses in children 
where the bronchfoles are blocked up with 
mucus 

Irox. When expectoration {s profuse 

Koumins-Curk, 3. Sometimes very useful 

Loseriis, 3. When there is spasmodic dyspn@a 

Merncory, !. To diminish congestion 

MORPHINE, 1,2. To quiet cough, in smal) doses 

Nirric Acip, 1. In mixtures to remedy the 
effect on digestion produced by sedatives like 
opium 

Orium. To lessen secretion and oough 

PHOSPHATES, 3. In very chronio cases 

Piysostiama, 4. In chronic cases with great 
dyspncea 

PLumuic ACETATE, 1. In profuse secretion 

PotTassluM IODIDE, 1. In combination with 
Antim, Tart. in cases of great dyspna@a, The 
carbonate in viacid secretion 

SANGUINABIA, 3. With other expectorants 

Senkua, 8. When expulsive efforta are feeble 

SERPENTARIA, Like Senega 

Spmac Ick-BaG, 8. In excessive secretion 

Bqui.t. Where expectoration is thick 

StramMonium, tl. In dry cough 

STRYCHNINE, 2. As respiratory stimulant 

SuLpHuR, 38. Where expectoration copijona, 
bronchitis severe, and constitutional debility 

SULPHUROUS ACID Gas, 1, 2,5. As inhalation 
or spray 

BUMBUL 

Tan. To lessen seoretion and allay chronic 
winter cough; may be given in pill or as 
spray 

TEREBENE. Internally, or as inhalation 

TURKI@H BATH, 8 To clear up a slight attack 
and to render the patient less susceptible to 


taking cold 
TURIEATINE, 1, Lintment to chest in children 
Zixc Oxips, 38 To oontrol too profuse a 


secretion 


BroncHORRHGA. 


ALCOHOL, 2. ger et or dis- 
en 


agrees with the 
Aus, 4. A remote astringent 
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BRONCHORRH@A. 


AmmMoniacoM, 8. In old people 

AMMONIUM CARBONATE, 2. Stimulant expec- 
torant 

AMMONIUM CHLORIDE, 2. Stimulant expec- 
torant 

AMMONIUM IopIDk, 3. Small doses frequently 
repeated ; value increased by the addition of 
arsenic 

ABAFa@TIDA, 3. Like Ammoniacum 

ASTRINGENTS, 4, 

CARRoLic AciD, 2. As spray 

Cop-Lrver OIL 

CorarBa, 2. Stimulant expectorant; to be 
given in capsules 

CuREnRs, 2 Like Copaiba 

EvucaLyprTus. Sometimes very useful 

GALLic ACID, 4. Remote astringent 

GRINDELIA, 2. Respiratory stimulant 

Iopmr. As counter-irritant to chest, and as 
inhalation 

LEAD ACETATR, 3. To lessen secretion 

Mynrrou, 2. In profuse fetid expectoration 

OLEUM PINI SYLVESTRIS. As inhalation 

QUININE, 2. Tonic. 

PHOSPHATES, 2. Tonic. 

SPINAL ICK-BAG, 3. To lessen secretion 

SULPHUROUS ACID GaAs. As inhalation or 
spray 

THREBENE 

TURPENTINE, 2. Stimulant expectorant, and 
also as inhalation 


BRUISES. 


Acoxitt. Liniment locally, to relieve pain 

ARNICA. As local application, no more use 
than alcohol, and sometimes gives rise to 
much inflammation ; this it will do if the 
skin is abraded 

Oapsicum. To remove discolouration of bruise 

COMPRESSED Sron@k, 1. 

CONVAULARIA (SOLOMON'S SEAL), 1, The juice 
from the fresh root will take away a ‘black 
eye’ 

HaAMAMELIN, 8. Locally 

Ick, 1 

LeaD Lorions, To allay pain 

Oi, OF Bay. Same as Capsicum 

Orrom. Local application to relieve pain 

Spirit Lotion, |. 

SuLPaUROUS ACID. As local application con- 
stantly applied 


Bvuso. 


ARGRNtTIc NIrTRaTE, 1, A saturated solution, 
applied over, will often effect absorption 

BLmTers, 1. Followed up by application of 
Tinct. lodi, will cause absorption 

CHLORAL HypratTr, 4. 25 per cent. solution, 
antiseptic and stimulant application 

COPPER SULPHATE, 1. Gr. iv. to 4). 

HYDRARGYRI PRRCHLORIDUM, 1. Epidermis is 
first remuved bya blister and then a saturated 
solution applied ; a poultice is then applied to 
separate the eachar, leaving a healthy uloer 

Ick. To relieve pain and lessen inflammation 

IoDINE, 1, 3. As counter-irritant applied round 
the bubo 

Joporonsm, 1,4. As local application 

Leap Lotions, 1, Compresses soaked in these 
will abort, or asaiat in the healing process 

MERCURY. As local application opening 
bubo, when syphilitic affection fe great 

Nrrric Acip, 1. As local application to in. 


dolent bubo 
PerRoxwwe oF HYDROGEN, 3, Washed and 
dreased with lint ecaked in it 
Porassa Fusa, 1. To open, instead of the knife 
Porassio -~ TARTRATE OF IRox, Local and 
general 
4a 
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BusBo. 


Potassium CHLORATE, 1. Powdered finely and 
then applied 

SILVER Nitrate. Lightly applied to surface 
in indolent bubo 

SvULPHIDEs, 8. To check suppuration; not s0 
useful] as in an ordinary abscess 

TaRTAR EmeztTic,1. When inflammation acute 
and fever considerable 


Bunion. 


Jopixk. Painted on in indolent forms 

Rest. When thickened and painful. Pressure 
is removed by thick plasters, with a hole in 
the centre 


BuRNS AND SCALDS. 


ALKALIES, 1. Soon remove the pain if exposed 
to the air after application 

ALum, 1. Finely powdered over foul, bieeding 
granulations 

ANHYDROUS DREASEINGS, 1. 

ARGENT! NITRAS, 1. Wash with a solution of 
gr. iv. to gr. vi). to 3). and wrap in cotton 
wool 

BISMUTH AND GLYCERINE, |. A thick paste 
of the subnitrate protective 

Boric Acm, 1, 2, 3. Useful as ointment or 
lint dressings, or as Boric Ol 

CARBOLIC ACID. One to six of olive oil, locally ; 
1 per cent. solution relieves pain and prevents 
suppuration 

CARRON OIL, 1,4. In recent burns 

CHALK, OIL, AND VINEGAK, 1. Applied as a 
paste of a creamy consistence relieves pain at 
once 

CHLORINATED Sopa. In dilute solution 

CHLOROFORM, OLIVE OIL, AND LIME-WATER, 1. 
Soon relieves the pain 

CocaINk, 3, As lotion to allay the pain 

Cop-Liver O11 

CoLp, 1. Instant application 

CULLUDION, 2, 3. Fiexile, to protect from air 

CoTrron WooL. To protect from irritation and 
#0 lessen pain 

CREASOTE, 1. Like Carbolic Acid 

GALLE, UNGUESTUM, 1, To prevent cicatrix. 
Formula: Ung. galle, 3j. Adipis 3). 

Ick To SPixy, 1, 

JopoFon™, 1. Loca! angsthetic and antiseptic 

LEAD CARBONATE. As white paint for small 
burns; should be applied instantly 

Liur, 8. <As Lin. Calcis, or lime-water with 
linseed of} 


LIXIMENTUM TERERINTHINA, (KENTISH OINT- 
MENT, U.S.P.), 2,4. To be applied at once to 
the injury 

Osakum, 1. 

OW aXD LITHARGE, 1. Applied as a varnish 
containing 5 per cent Salicylic Acid 

OL. MeESTHA Pirgnita, 1. Painted on 

PurroLacca. To relieve pain. 

PoTassiuM CHLORATE, 1, Solution of gr. v. to 
$j. locally 

RAUBARB OINTMENT, 1. One pert of root to 


two of lard 

SaLicyLic Actp,%. One to sixty, olive of} 

pel aoe 1, Instead of alkali, if it is not at 

1 

SopiumM BICARBONATE, 1. Immediate applica- 
tion of a saturated solution 

BTIMULANTH, Local, 1. Such as Ung. Resine 
aftervards followed by astringents 

THYMOL, 1. 1 per cent, in Olive Oil, local 
ansssthetic 


TREACLE, 1. <A useful handy remedy for 
dressing 


Warm Batu. Keep whole body, with excep- 
tion of head, totally immersed for some days 
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BURNS AND SCALDS. 


in very extensive burns or scalds. It relieves 
pain, although it may not save life 

WHITING AND Warten, 1. Mixed to the thick- 
ness of cream and smeared over, exoluding 
the air, gives instant relief 

ZINC OINTMENT AND VASELINE. In equal parts 
for dressing 


BuRsITIS. 


Buretrers, Most useful 

CaRROLic ACID, 4. As injection 

FOMENTATIONS. To relieve pain 

Jopine. When chronic, Lin. Iodi may be used 
as a blister, or the liquor, after blistering or 
aspiration 


CACHEXLE. 


AIR. Fresh 

ALIMENT. Nutritious 

AMMONIUM CARBONATE, With bark; after 
acute illness 

ARNICA. Internally, in bad cases 

ARSENIC, 1,2. In uialarial, also in cancerous, 
cachexia ;in chronic malaria, combined with 


iron 

Batns. Turkish bath nseful 

CHALYBERATE WATERS, 2 

CHOLAGOQGUES. Most useful before, or along 
with, other remedies, and especially in malarial 
cachexia before the administration of quinine 

Evectriciry, 1 

EccaLyrprua, 2. 
ditions - 

EvoniMinx, As'cholagogne 

FERRI Stccinas, 1, 2. In malarial cachexia; 
iron generally in all anemic conditions 

GLYCERINE, 4. Asa food 

GRAVE CURE 

HypDRastix. In malaria 

MANGANEKE, 3. Along with iron and as syrup 
of double iodide 

MaxsaGE, 2. Exceedingly useful 

MERCURY. In syphilitic cases; see Cholagogues 

Nirnic Acip. In debility after acute disease ; 
in combination with the fresh decoction of 

k 


In general cachectic con- 


OI, AND Pare, 3. Cod-liver oi] very useful, 
Cream as an addition to food; oil as in- 
voction 

PHOSPHATES. In cachexia attended with much 
discharge 

PHOSPHATE oF Catctum, 1. 
phthisis and malnutrition 

Poporay.uuin. As cholagogzue ; in children ofa 
few months old improperly fed; in alcoholic 
excess ; chronic morning diarrhea 

Povaserum Iopipe. In syphilitic and resulting 
conditions 

Prnoativis, SALINE, As adjuncts to choles 


gogues 
QUININE, 23. In various forms of cachexia 
SARSAPARILLA, In syphilis 


In scrofulous 


CALCULI, BILIARY. 


ALIMENT, 2, Absence of starch and fat recom- 
mended 

AN AMTHETICA, 4, 
calculus 

Be_Laponrnxa, 4. Belief during spasm 

CaRLSBAD Waters, 1, Prophylactic 

CaLoxal Hyrpuatx, i. To relieve pain during 
paroxysm ; good in combination with morphine 

CHLOROFORM. Inhalation from tumbler, most 
useful to relieve paroxysxm 

Couxtyn-Inuitatios, 3. To relieve pain during 
passage 


During the passage of the 
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CALCULI, BILIARY. 


Onrasots, 1, Where the mischief arises from 
the intestinal canal 
Emerics, 4. Of doubtful value in aiding the 
expulsion of the caloulus 
FPerei Socomas, 1. As acolvent for existing 
stones, and prophy actie 
Ferri PERCHLOR. TixcTuRaA,1, Like Creasote, 
as an astringent. Useful if renal changes 
oomplicate 
Inmr, 1. In doses of gr. j. for ite cholagogue 
properties 
Mercury, l. The green iodide, with manna and 
soap asa pill 
MonPHINES } ger. (repeated if necessary) with 
gr. atropine, subcutaneously, to relieve 
pain and vomiting in paroxyem 
ae ACID, 1, Hepatio stimulant and altera- 
ve 
Se eae Aci, 1, Same as Nitric 
Ac 
Nirro-HyprocsLoric Batn. To cause expul- 
sion of calculus, and to relieve pain 
-Or, 1. In large doses has been followed by the 
expulsion of gall-stones 
Purton Sra, | 
SALICYLATE OF Sopium. As prophylactic 
Sopiom CARBONATE, 1, In large quantity of 
hot water during pasaage of stone. At first 
there is usually vomiting, but this soon 


Ceased 

BovicM PHOSPHATE, 1,2. In 20 or 80 gr. doses 
before each mea] as prophylactic. Should be 
given in plenty of water 

SPRUDEL Spa, 1 

TURPENTINE AND ETHER, 1, 2. Durande’s 
remedy. Equal parts to relieve pain during 
paroxysm ; also occasionally as prophylactic 
along with a course of Carisbed or Vichy 
water 


CALCULI, RENAL AND VESICAL. 


ALKALIS, 2, 38. To resolve calculi, potash and 
soda to be used 

ALKALINE MINERAL WaTERs. Especially Vichy 
and Bethesda 

AMMONIUM BENZOATE, 2. To resolve phosphatic 
calculi 

AXA#STHETIC8. To relieve pain during passage 
of calculus 

BELLADONNA, 4. Sometimes relieves the pain of 
the passage of calculus 

BOROCITRATE OF MAGNESIUM, 1, 2. To dissolve 
urio acid calculus. Formula : Magnesil carb. 
3j.; Acid, eltric., 3ij.; Sodii biborat. 31).; Aqua, 
§viij. m. of : a ter die 

CatumBa. To relieve vomiting 

CasToR OIL. As purgative 

CHLOROFORM, As in billary calculi 

Ootron Root. As decoction to relieve gravel 
and strangury 

Counren-Inkrrants, 8 To Jessen patn during 
paesage of calculus 

Cows’ Uning (Hippurio ae 

MINERAL WATERS, especially Wildungen 

st eal Hypodermically, as in biliary cal- 
cu 

Nirric Acw. Dilute, as injection into the 
bladder to dissolve phosphatio calouli 

Porassttu Boro-TARTRATE, 3. More efficient 
than the magnesium salt; prepared by heating 
together four parts of cream of tartar, one of 
boric acid, and ten of water. 30 gr. three 
times a well diluted 

Poraasrum OITRATE. Jn hematuria with urio 
acid orystals 

"Waren, DISTILLED. As drink 
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CANCER. 


AcETic Acmp. As injection into tumours 

ACID NITRATE OF MERCURY 

Acips. Internally in cancer of stomach 

ALUMINIUM SULPHATE, ]. <A canstic and disin- 
fectant application 

ARGENTI NiTRAS, 1. A saturated solution in- 
ected in several places; to be followed by an 
jajesucn of common salt of a strength of 1 in 

ABSENIC, 1, 2, 3,4. As local application, canses 
cancer to slough out. Sometimes successful 
when the knife fails, but is dangerous. In- 
ternally, in cancer in stomach lessens vomiting. 
Supposed to retard growth of cancer in stomach 
and other parts 

BRLLADONNA. Locally relieves pain. Used in- 
ternally also 

BiwsMUTH, 2. To relieve pain and vomiting in 
cancer of stomach 

BROMINE CHLORIDES, 1. Alone or combined 
with other caustics. To be followed by a 
poultice 

BroMiInk&, Pere, 2. As caustic to use round 
cancer 

CARBOLIC ACID, 1, 2, 3. As application or in- 
jection into tumour to lessen pain, retard 
growth, and diminish feetor 

CaRBONIC ACID, 1, 3. To relieve pain in uterine 
cancer 

Caustic ALKALIES, 1. In strong solution dis- 
solve the cells. 

CHARCOAL PuULTices. To relieve pain and 
foetor 

CHIAN TURPENTINE, 1. Benefits cases according 
2 the experience of some—of others, it is use- 

exs 

CHLORAL HYDRATE, 3,4. To lessen pain 

CHLOROFORM. Vapour as local application to 
ulcerated canoer 

CHROMIC ACID, 2. As caustic 

Cirric Acip. As lotion to allay pain, 1 n 60 

CODEINE, 1. As a sedative in cases of abdo- 
minal tumour 

Cop-LIVER O11, 1. In cachexia 

CorFrE, 1. Disinfectant, applied as fine powder 

CONIUM, 2, 3, 4. AS poultices to relieve pain. 
Used internally also 

Gas Cautrrry, 1. A form of actual can- 
tery 

GLY C ERINE OF CARBOLIC ACID, 3. Same as Car- 
bolic Acid 

GLYCERINE OF TAXNIN, 3, Mixed with iodine, to 
check discharge and remove smell in uterine 
cancer 

HEMATOXYLIN Extract, 1, To a fungating 
growth 

HyprRastTm, 1,2. Palliative application 

HYOSCYAMUS. Bruised leaves locally applied 

si a a 1,2, 3. Locally, to lessen pain and 

r 

IRON AND MANGANESE. Internally as tv oics 

Limg, 1. As caustic 

Opium, 3. Locally and generally, to relieve 


pain 

Papatx, As local application or injection 

PEPRIN, As injection into tumour 

PoTassiIUM CHLORATE, 2, Allays the pain ane 
removes the foctor 

PotTassa Fusa, 2. As escharotic 

Pou ticks. To relieve pain 

Salicylic Acip. Locally applied as powder or 
saturated solution 

Sopium ETHYLATE, 1. A powerful caustic 

STRAMONIUM, 1. Ointment to relieve pain 

TRREBENE, 1. Disinfectant dressing 

VIENNA PASTE 

Wane EnemaTa, 8. To lessen pain in canoer of 
rectum 

ZinQq CHLORIDE, 2, As caustio 

ZIxc SULPHATE, 3. As caustic 
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CancruM ORIS. 


ARSENIC. Internal! 

Nirric Acip. Undiluted ss local caustic 

Porassium OHLORATE, 1. Internally in stoma- 
titis ; useless in noma 

QUININE. As syrup or enema 


CARBUNCLE. 


ALCOHOL. As needed 

AMMONIUM CARBONATE. Combined with bark, 
after a free purge 

Argnica, 8. Fresh extract spread on adhesive 
plaster and stra “ar ae internal administration 
is also benefici 

BELLADONNA Exrract. With glycerine, as 
local anodyne 

BUSTER, 1. To cover area, with a hole in the 
centre to allow discharge 

Boric Acip, 1. As dressing 

BouryL-CHLORAL HYDRATE, 1. 
pain of facial carbuncle 

CaLCrum SULPHIDE. 4, gr. hourly useful 

CaRBOLIO ACID. As wash and injection aig 
eae discharge, or on lint 

CoLLODION. 


Round base, leaving opening in 
centre 


Rrurr, 1. Sprayed on for a little time will cause 
an eschar to separate 

HYDRARGYRI, UNGUENTUM, 1. Early application 
will abort sometimes 

Ioprve. Locally, to lessen pain and inflamma- 
tion, should be applied around the base 

Topororm. Useful local antiseptic dressing 

Ortum. Locally, mixed with glycerine 

Porasstum CHLORATE AND MINERAL Acrpe, 1. 
Internally administered 

PoTassitUm PKRMANGANATE, 1. Antiseptic 
lotion 

Poutnices. To relieve pain 

STRAPPING. Cencentrically, leaving centre free, 
lessens pain 

TERKBENK, OR ToRPENTINE. Antiseptic appli- 
cation 


To lessen the 


CARIES. 


Calc CARBONATE 

CALCIUM CHLORIDE 

CaRBOLIC AcID, 1. As a disinfectant lotion ; 
often heals under this treatment 

oe Os 

GOLD. aes ete of bone 

lopryy, lL. ly and internally 

PROSPHATES OF CaLctum aND Inox. Useful 

Puosprogic Aci. Diluted, 1 in 6 of water, 
looally 

PHOBPHORUS 

Porassrom CARBONATE, 1. Concentrated solu- 
tion locally applied 

ir orm Fura, 1. To carious bone to remove 

rganised portion 

Sorsente Topix. In syphilitic eases 

SARSAPARILLA 

SULPHURIC ACID, 1. Injection (one of strong acid 
to twoof water) into carious jointa, and local! rid 
to carious or necrosed bone. To be usefal th 
disease must be superficial. 

VitLare's BoLuTIox—Cupri sulpb., Zinc. sulph. 
ron pala Liq. plumb. subscetat. part. xxx., 
Acid acet, part. cc., aa tnjoction iuio  siiran” 


~ 


CATALEPSY. 


CHtonoronn, 1. Inhaled 

STERXUTATORI A 

TURrextixr, As enemate and embrocations to 
during paroxysms 


CATARACT. 
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OopEms. In diabetic cases 

Diet AND REGMEN. Nutritious in senile cases, 
Sugar and starch to be avoided in diabetic 
cases 

GALVANI8M. In early stage 

Mypriatics. To dilate pupil as a means of 
diagnosis 

PHOSPHORATED Or, 1. Instilled into the eye 
wil) lead to absorption if borne 


CaTARRH, ACUTE NASAL. 


AcONITE, 3, Internally at Sorimencenieet 
especially in children 

ACONITE AND BELLADONNA, 2%. In sore-throat 
and cold with ie watery secretion, one 
drop of tinct. of aconite to two of belladonna 
every hour 

Acontre LINIMENT. To outside of nose in 
paroxysmal sneezing and cory za 

AMMONIA, 2. Asinhalation in early stage, wiille 
discharge {s serour 

AMMONIUM CHLORIDE, 4. In the catarrh of 
young children 

Am™MoniIUM JoDIDE, 2. 

ARGENTI NiTras, 1. 
gr. x. to 3j. 

ARSENIC, venel)s or as olgarettes in pa- 
roxysm and chronic cases; valuable in cases 
which exactly simulate hay fever 

BaTus. Hot foot-bath. Turkish, at ocom- 
mencement ; cold bath is prophylactic 

BELLADONNA, 2. 5m. of tinct., and afterwards 
one or two doses every hour untii the throat 
ia dry in acute nasal catarrh, with profuse 
watery secretion, and in ordinary sore-throat 

Benzoic Acip, l. In ordinary catarrh, for its 
stimulant effects 

BismcrnH, as Ferrier’s Snaff--Bismuth subnit. 
if, aie pulv, 3ij, Morph, hydrochlor. 


gr. fj. 

Campyor, As inhalation 

CaspoticAcip. As inhalation, or much diluted 
as apray. As gargie, 1 in 100, when catarrh 
tends to spread from nose into throat and’ 
chest, or to ascend from throat into nose 

CimicrrtGa, 2 In coryza accompanied by 
rheumatic or neuralgic pains in head and face 

Cotp PownxrR—Camph. pple v, disaotved tn 
ether to consistence of cream, add Ammon. 
carbonat. partes iv. and Pulv. opif pars j. 
aerey grs. lij-x. To break up or modify 
co 

Ccrneps. Powder as insufflation ; also amoked ; 
also the tincture in 3ss, doses with infusion 
of linseed 

PRernrke’s Sxvurr, efde Bismuth 

Hor Sponora, 8. To relieve the headache 

TODINKE AND Iopipes. As inhalation; like am- 
monium iodide 

Toporonm AD TANNTX, 2. As insofflation 

IPRCACUANHA, 4, 3. In moderate doses (gr. x.) 
Dover's powder at night will out short an 
attack. The wine aa spray to the fauces 

JABORANDI, 1. As tincture or hypodermic 
injection of half a grain of pilocarpine 

Nux Vomica, In dry cold in the head 

Om. Inuanction to whole body to lessen sts 
ceptibility, Locally to nose. Sometimes 
olntment may be used instead 

Orrum, 3. As Dover's powder at commence- 
ment; but not with obatriction to respiration 

Porasarum BICHROMATK. Solution locally, 1 to- 
10 gr. in 4 oz, 

Porasstum CrionatTe, Eight or ten lozenges » 
day to check 

Porasstum Iopmr. 10 gr. at bedtime to avert 


acute coryzs 
sel ttle bade raha Agere tte 
pares ; or inte y, but not with symptoms- 
of intestinal irritation 


1 gr. every two hours 
Injection of a solution of 
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Catarry, Acute Nasat. 


Quininz. 10gr. of quinine with 4 gr. morphine 
at commencement may abort it 

SALICYLATE OF SODIUM. 2} gr. every half-hour 
to ralieve headache and nenralgia associated 
with coryza 

BaNGuInNaRis. Internally, and powder locally 

SEA-WATER GARGLE 

Spray. Useful means of applying solutions 
such, as ipecacuanba wine, already men- 
tioned 

SuGaR, 1. Finely powdered and snuffed up the 
nose in catarrh due to pataasium iodide 

i ei oh Acip. Ags inhalation, spray, or 

on 

TaNNic Acip, 1. 
reotified spirit 

TARTAR EMETIC, 2, 3. to »; gr. at commence- 
ment, especially in children with thick and 
abundant secretion 

TURKISH BATH, 8 

VEHATAUM Vining. If arsenio fails 

Wan FOoT-BaTu, 8. Before going to bed 

mane ae. 1. As injection to nose, gr. j. 


Injection of a solution in 


CATARRH, CHRONIC NASAL. 


Aum. In powder by insufflation, or in solution 
by douche 

AMMONLA, Inhalation 

AMMONIUM CHLORIDE, 8. In thick and abundant 
secretion 

ABAP@TIDA, 4. Stimulant expectorant 

Balsam OF PERO, 4. Stimulant expectorant 

Benzoic Ac, 4. Inhaled as vapour 

Bromine. As vapour, inhaled with great 
caution 

CARBOLIC ACID. 1 to 100 as spray, or | to 200 as 
douche. 1 part with 4 of iodine tincture as 
inhalation or by spray 

Cop-Liver Ou, 3 

‘Cubxgss, 2. In powder, by insufflation or 
trochees 

Ernuyilopms, 3. As inhalation 

Euca.ypro., 3. In chronic catarrh with profuse 


In chronic catarrh, snuffed up 


Hyprastis, 2. In chronic catarrh 
Joprxg, 2. Vapour inhaled 

TODOFOHM AND TANNIN, 2. Insufflated 
SANGUINARIA, 2, In very chronic cases 
TURPENTINE. Ags liniment to chest 


HAMAMELB, 8. 


CEREBRAL ANEMIA. 


Amuontra, 2. . Inhaled is useful in sudden 
attacks 
AMYL Nirraitrx. To act on vessels 
ARaENIc, 2. In hypochondriasis of aged people ; 
best combined with a minute dose of opium 
AunuM, 2. Melancholic state 
OAFFEINE. In hypoochondriasis 
CAMPHOR 
OCHALYBRATE MINERAL WATERS, 3 
ba has HypraTe. In small doses, with stimu- 
an 
DIGITALIS 
ELECTRICITY 
GLYOERINE 
ae 2. Restorative after acute discase 
LI 


Nrrao-Grycerorm. To dilate cerebral veasols. 
Like Nitrite of Amy] 
Nox Vomioa 
- PHO#PHORUS AXD PHOSPHATES, 2, To supply 
Cu 
INE, 
STRYCHN INE, 2 
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CEREBRAL CONCUSSION, 


Rest. Absolute to be enjoined 
STIMULANTS. To be avoided 
WabMTH. To extremities 


CEREBRAL CONGESTION. 


ACONITE, 2. In acute cases before effusion has 
taken place 

ARSENIC, 2. In commencing atheromn of cere- 
bral vessels and tendency to drowsiness and 
torpor 

BELLADONNA. Very useful 

Bromipges. Very useful 

OaTHARTICS, To lessen blood-pressure 

CHLORAL HYDRATE. When temperature high 

Cotcnicum, In plethoric cases 

CoLocynTH. As purgative 

Drier. Moderate, animal food sparingly, and 
stimulants to be avoided 

Dieirauis, 2. In alcoholic congestion; and 
simple congestive hemicrania 

ErGotT, 2. In want of arterial tone, or miliary 
aneurisms causing vertigo, &c. 

GALVANISM of head and cervical sympathetic 

GELSEMIUM, 2. In great motor excitement, 
wakefulness, horrors after alcoholic excess 

HYDROCYANIC ACID 

VENESKCTION, 2. A suitable remedy in cases of 
threatening rapture of a vessel 

VERATRUM VIRIDE, 2. In acute congestion, the 
good ceases with exudation 

Water. Cold douche to head, and warm to 
feet, alternately hot and cold to nape of neck 


CEREBRITIS. 


rege CHLonipe. Locally 
CE 


CHANCRE. 


CaALOMEL, 1. Applied locally 

CaMPHOR, 1. Finely powdered 

CanQuorn's Pastr, 4. Zinc chloride, 1 in 6, 
made into paste and apphed 

Carsolic AciD. Locally 

Cavustics. Chromic acid, bromine, acid nitrate 
of mercury, zinc chloride, nitric acid, caustic 
al 


kalies 
Mixed with iodoform and 


EvCALYPTOL, 3. 
locally applied 

HyYproGen Prroxips. Oonstantly applied to 
destroy specific character 

IopoFORM. One of the best remedies 

Mercury. Internally. Black wash locally; or 
yellow wash, or corrosive snblimate in solution 


CHANCROID. 


CaMPHOR, 1. Finely powdered 

OaRBotic ACID. As injection and local appli- 
cation 

Caverics. Sometimes necessary 

EuCALYPTOL, 8. With iodine 

FERRIC pic 3,8. Internally in phagedeanie 
cases, or debility 

Prerroum TakTaARaTuM. Like Ferric Iodide 

IopoFORM, V useful 

MzRcuRY. Acid nitrate as looal application 

Nirraic Acrp. Locally as caustic 

PorassruM CHLORATE, 1. In fine powder 


CHAPPED Hanpbs AND LIPs. 


Benzorn, 4. Compound tincture, | part to ¢ of 
glycerine 

OCOLLODION 

GLYCERINE, Saturated with half the quantity 
of eau de cologne ; or as glycerinum amyli 
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CHaPPED Hanns AND Lips. 


HYDRASTI. As lotion 

LoTio PLuMBI, | 

SOLUTION OF GUTTA PERCHA, 1. Protective 
SULPHUROUS ACID. As lotion or as fumigation 


Cuest PaIns. 


BELLADONNA, 3. In pleurodynia, as plaster or 
ointment 
Toprxr, 3. In myalgia as ointment 


CHICKEN Pox. 


ACONTTE 

AMMONIUM ACETATE 

er Cold in hyperpyrexia. Warm as diapho- 
retio 

Compress, CoLp. If sore-throat. 

LAXATIV RS 


CHILBLAINS. 


ACONTTYE, 1 

AgNIcA. Useful 

BaLsaM OF PERV,3. As Ointment when broken 

Bastuicox. Ointment. 

Caserur OIL 

CaPrsicUM, TINCTURE. Locally, when unbroken, 
a stroug tincture and solution of gum arabic 
in equal parts on ailk 

@inwori Acip,2. With tincture of iodine and 
tannic acid as ointment 

Cop-Liver Or. Internally 

CoLLODION 

Copren SULPHATE, 1, Solution of, gr. iv. to 3j. 

ELECTRICITY 

Iopive, 1, 2, 3. Ointment or tincture to an- 
broken chilblains 

SuLPHUROUS Acip, 1,3, 8. Diluted with equal 
part of glycerine, as spray, or as fumes of burn- 
ing sulphur 

TINCTURE OP OPtuM,1. Locally to ease itching 

TURPENTINE, 3 


CHLOROSIS. 


ARSENIC. In place of, or along with, tron 

BENZOIN 

BERSERINE beatae Re Inferior to quinine 

CoccuLus Inxpicvs amenorrhcea and len- 
corrhea 

Kreot. In chlorotic amenorrhoa 

Prrri loprpcw, I. 

PEerno-MaNGAXaTsge, 1 

GaLLic Ac, 1 

HYPorHosPHitTR oy CaLciom, or Sopium, 8 

Inox, 3. Carbonate, useful form. Sometimes 
best as chalybeate waters. In _ irritable 
stomach the non-astringent preparations; in 
weak anmwmic giris, with ee and vomiting 
after food, the persalts are best 

Maxcaxgse. In amenorrbos 

Massace. Useful, combined with electricity 
and forced 

Nox Vomica, 3%. Useful, combined with iron 

OILs AND Fats. As inunction 

PANCREATIN, 2. To improve 

Purux, When digestion imperfect 

Porassrum lopipg 

PunGatTivEs. Useful; often indispensable 

8e,-BaTHINe 

Zoic Puoersiwe 


CHOKING. 


Porassrom Broun, 3, In children who choka 
over drinking. bat who awallaw eniida raadAlloe 
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CHOLERA ASIATICA. 


ALCOHOL, 2. Iced brandy, to stop vomiting,. 
and stimulate the heart 

AMMONIA, 1,4. Intravenous injection 

AMYL NITRITE - 


ANTIMONY, 1 

ARSENIC. In small doses, has been used to: 
stop vomiting. 

ATROPINE, 3. Fy podermically in collapse 

Boric Aci, 1! ; 

CazErut OW 


CALOMEL, 3. In minute doses to allay vomiting 
CaMPuHOR, 3,3,4. Mv.of strong tincture, along 
with tincture of opium, every ten minutes, 
eile the symptomsare violent, and then every 


CAXNABB INDICA, 1 

CANTHARIDES 

Capsicrm, 1 

CARBOLIC ACID, 2. Gr. ss. along with MUj. of 
iodine every hour 

CHLoRAL Hyprate. Subcutaneously, alone, or 
with morphine in the stage of collapse 

CHLOROFORM, 2 or 3 min, either alone or with 
opium, every few minutes to allay the vomiting 

_NAMON 

one SaLtTs. Sometimes used to stop vomit- 
ng 

CorgosIve SUBLIMATE 

COUNTER-LRINTATION OVER EPIG ASTRIUM 

OREASOTE, 1. Alone or with opium to allay 
vomiting 

Dry Packrna, | 

GvaAco, 1 

HYPROCYANIC ACID 

Jcz TO Spink, 3. For cramps 

IPRECACUANHA, 1 

JABORANDI, 1 

LEAD ACETATE, Has been used asan astringent 
in early stages along with camphor and opium 

MORPHINE, 38. One-eighth to one-fourth of a 
grain subcutaneously to relicve cramps 

NAPHTHALIN, May be useful 

Nivric ACID 

OPivm, 2. In subcutaneous injection yy-4 gr. to 
check the preliminary diarrhea, and arrest the 
collapse 


"PERMANGANATES 


Proapnoc Acrp, 1 

PHYsosTiuMa, | 

PopDOPHYLLN, 1 

PoTassiumM Bromipe, 1 

QUININE, 1 

Ricin1, OLEUM 

SaLIng INJECTIONS, 2. Into the veins have a 
marvellous effect during collapse, in apparently 
restoring the patient, but their benefit is gene- 
rally merely tem 

STRYCHNINE. Has teen ti used during the ee 
nary diarrbara, and also as « stim 
prevent collapse 

SULPHO-CARROLATES, | 

BuLpuunic Acm. Alone, or with opium, te 
very effective in checking the preliminary 
diarrhasa 

eeremer or Minx, Has been used in col- 
lapse 

TURPEXTINE. Has sometimes appeared servioe- 
able in doses of 10-20 m. every two hours 


CHOLERA INFANTUM. 


AuiMesxt, Milk 

Apsknic. For vomiting in collapse 

Buauwcra Susp-Nitratsé, 1,3. In emulsion 
Branpvy, 2, In ful) doses 

CaYruin 

CaLomxt, 3. In minute doses to arrest the 


Giurnons Where there is very great depree- 


atan 
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CHOLERA INFANTUM. 


CARBOLIC AcrD, 2, With bismuth or alone very 
effeotive 

COLD, 4. Bath at 75° F. every three or four 
hours, or cold affusions 

CREASOTE, 1 

OUPHI SULPHAS, 2. In very minute doses up to 
the one thirty-secondth of a grain 

FERRI ET AMMONU CiTras, 1 

Ick TO SPINX, | 

IPRCACUANHA. When stools greenish or dysen- 


teric 

Leap ACETATE. Very useful 

Liquor Calcis, } 

Mrrcury, 2, 8. 3 gr. of grey powder, hourly. 
In urgent cases a starch enema should be 
given, containing a minute quantity of lauda- 
nam 

Nvox Vomica, t 

OLRU0M RICINI 

PEPTONIZED MILK, 1 

PorassiumM Bromipe, 2. 
bility and feverishness 

POTASKIUM CHLORATE, 4. In enemata 

RRSORCIN 

RHUBARB, | 

SILVER Nitrate. After acute symptoms are 
past 

Sopium PHOSPHATE 

TANNIN AND GLYCERIN 

4INc Ox1ps, 2. With bismuth and pepain 


In nervous irrita- 


CHOLERA SIMPLEX. 


ALCOROL. Dilute and iced. 

ARSENIC «To stop vomiting 

ATROVINE, 2. Hypodermically, an efficient 
remedy 

Casevut Or. Used in Intha 

CaLUMBA. Ax anti-emetic 

Campyor, Very useful 

Carpoiie Acip, 2. With bismuth 

eee HipDRATE, Subcutaneously, very use- 


CoppER SALTS. As astringent 

IFRCACUANHA. Very useful 

LEAD ACETAIE, 2, At coinmencement and be- 
fore administering opium, in order to deplete 
the veasela 

petra Internally, as emetic; poultice over 
chest 

Opium. Hypodermically 

BALINER,3,. To precede the use of Lead Acetate 

SUMBUL 

VERATRUM ALBUM 


CHORDEE. 


ACONITE. 1 m. every hour 

AMYL NITRITE, I 

ATROPINE, 3. Subcutancously along with mor- 

hine 

BELLADONNA. With camphor and opium, in- 
ternally, very usetul 

Bromiprs. Especially of Potassium 

BROMINATED OAMPHOR, 4 

CaMPHOR, 2,8,4. Internally, useful in full doses 

CaNNABIB INDICA 

CAXTHARLS, 2, 8. One drop of tincture three 
times a day as prophylactic 

CoLcuicum, 2. Ses, of tincture at night 

QUES 

DIGITAL, 1 

LupPuLm@, 2, 4. As prophylactic 

Morrwine. Hypodermically, in peringsum at 
night, most useful 

TantTar Emeric, 3. If carried to the extent of 
producing nausea 

STRYCHNINE 

Tosavco Wise, 9. Just short of nauseating at 
bedtime 
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CHOREA. 


ANILIN, 1 

AMYL NITRITE, 1 

ANTIMONY, 1,3. In gradually increasing doses 
twice a day, to maintain nauseating effect 

APOMORPHINE, 8 

ARSENIC. Useful sometimes; must be pushed 
till eyes red or sickness induced, then discon- 
tinned, and then used again 

BELLADONNA, 1 

BROMIDE OF IRON, 4 

BROMIDE of Sopium, 4 

CALCIUM CHLORIDE, 1, 2. In strumous subjects 

CANNABIS INDICA, 2. May do good; often in- 
creases the choreic movements 

CHLORAL HYDRATE, 2, 3,4. Sometimes very use- 
ful in large doses, carefully watched, also where 
sleep is prevented by the violence of the move- 
ments 

CHLOROFORM, 3. As inbalation in severe cases 

CimaciFtGa, 3, Often useful, especially when 
menstrual derangement, and in rheumatic 
history 

COCCULUS, PICROTOXINE, 2. In large doses 

Cop-Lrvkk OIL 

Coup, 1, 3. To spine or sponging, but not with 
rheumatism, pain in jomts, fever; best to 
begin with tepid water 

ConiuM, 2,8,4. The succusis sometimes useful, 
must be given in large doses 

Coprer. The ammonio-sulplate in increasing 
doses till sickness pruduced 

CURARE, 1 

ELEcTRICITY, 1, 2. Static electricity 

ETHER SPRAY, 1. Instead of cold to spine 

HYoscy ames, | 

Iron, 1, 2,3. Chalybeate waters in anemia and 
amenorrhea 

LOBELIA, 4. Only in nauseating doses 

MINERAL WATER BATBs, 1 

MORPHINE, 2, 3. Subcutaneously in severe cases, 
until effect is manifested; by mouth in oom- 
bination with chioral best 

Musk, 3 

PuysostiemA, 3. Three to six grainsof powder 
a day for children, ten to twenty for adult 

PoTassivuM BROMIDE 

QUININE, 1 

lhe 3. The oxide and nitrate sometimes do 


g 

STRICHNINE, 2. Useful at puberty, or in chorea 
from fright 

VALERIAN, 3. To control the movements 

VERATRUM VIRIDE, 3, Has been employed 

WatrEr, Cold affusion to spine useful 

Zinc SULPHATE, 1, 8. In small but very fre- 
quent doses, and when the nausea produced is 
unbearable another emetic to be used 


CHOROIDITIS. 


MERCURY 
OPIATES 


CLIMACTERIC DISORDERS. 


ACONITE. 1%) hourly for nervous palpitations 
and fidgets 

Ammonia, 2, 3. As inhalation. Raspail's Ban 
aédative locally with headache. R&R Bodii 
chloridum, $i).; Liq. ammonie, $ij.; Spiritua 
camphor, 3ijj.; Aquam ad txxxij. 

AMMONIUM CHLORIDE. Locally in headache 

CALABAR BRAN, 2. In flatulence, vertigo, &c. 

CAMPHOR, 8. For drowsiness and headache 

SHANGE of air and soene useful adjunct 

Ciurciru@a. For headache 

EvcCALYPTOL, 3, Flushings, flatulence, &c. 

Hor SronGines, 3 

Inon. For vertica' headache, giddiness, and 
feeling of heat, fluttering of the heart 
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CLIMACTERIC DISORDERS. 


Nrrerre oF AMYL, Where much flushed 

Nox Vomica, 8 Useful where symptoms are 
limited to the head 

Potassium Brommwpr. Very useful 

Wak Bata 

ZINC VIALEBIANATE 


COccYGODYNIA. 


BELLADONNA, Plaster useful 
CHLOROFORM. Locally injected 
COUNTER-IRRITATION 

ELEcTRICITY 

SURGICAL TREATMENT. In obstinate cases 


COLDNESS. 


CoLp WaTER, 3. As prophylactic with friction 
and wrapping up 

SPINAL Ick-BaG, 3. For cold feet 

STRYCHNINE 


Couic, INTESTINAL. 


AMMONIA, 3. In intestinal colic, and in colic of 
children 

ANTACLIDs, 4. In acidity 

ArRsgNic. When pain is neuralgic in character 

ASAP@TIDA, 2, 4. To remove flatulence, 
especially in children and hysterical patiente 

ATROPINE, 4. In siuraple spagmodic colic 

Breiuaponna, 3, 4. Especially in children and 
intestinal spasm 

CHAMOMILE OIL. In hysterical women 

CHLORAL HyDaaTE, 3. Sometimes relieves 

CHLOROFORM. By inhalation, to remove pain 
and flatulence 

CoccuLus. During pregnancy : 

ESSENTIAL O1L8. ANIBEED, 2, 3, 4. CAJEPCT, 
CamPpugr, CanpaMous, CIXNAMON, CLOVES, 
PEPPERMINT, RUE, SPEARMINT. Al! useful 

ETHER, 2,4. Internally and by inhalation 

FOMENTATIONS 

GINGER, 4. Stimulant carminative 

Lias WaTkER. In children, where due to curd- 
ling of milk 

Mitk Core, In enteralgia 

Morpuokn Very useful 

Nvux Vomica, Useful 

Opicm, 3. In intestinal colic; if constipated, 
a purgutive. With spirite of chloroform in 
renal and hepatic colic 

PuospHaTe oy Sopicm. In hepatic colic, to 
prevent gall-stones forming 

PoTassicm Brome, 3. In local spasm in 
children, which can be felt through bard ab- 
dominal walls 

Povitices. Large and warm, of great service 

Togacco. Dangerous 


Couic, Leap. 


ALUM, 2,4. Relieves the pain and constipation 

BELLaADONNA, 1 

Beommers, 2. As solvents alone or with todides 

OssTor OL. Given twice a day to eliminate 

si Neil 1. Internally and externally as 
iniment 


Rags, 1. 

Evecrao-cHewicas Ba 1 

Jopme oy Poraserom, 2. Most useful in elimi 
nating lead from the system, and combined 
with magnesium sulphate to evacnate it 

Magnesium SULPHATE. Most useful aloug with 
_oe of potessinm 


oe 2. Sabcutansonsly to relieve pain 
Sopium CaLonwy, | 
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Couic, LEap. 


SuLPHUR, 1. To aid elimination 

SULPHUR BaTua 

SULPHURIC AcID, 1, 2. Dilute in lemonade as 
8 prophylactic and curative 


Coxic, RENAL AND HEPATIC, 


vide also CALCULI. 


ALIMENT, Abstain from starches and fats 

ALKALIES. Alkaline waters very useful 

BaTus. Warm, to remove | pues 

CHLOROFORM. Inhalation from tumbler during 
fit 


CoUNTER-IRRITATION. See Irritanta, &c. 

Eruer. Like chloroform 

Opium. In small doses frequently repeated, or 
hypodermically as morphine 

TURPENTINE 


Coma. 


Buwrens, 8. On various parts of the body In 
succession in the critical condition, especially 
at the end of a long illness 

CoLp DoucwRr. In the drunkenness of opium 
care must be taken not to chil), and 1t is best 
to alternate the cold with warm water 

Croton Ou. As a purgative in cerebral con- 
cussion, &c. 

Mousrakp. To stimulate 

Potassium BITARTRATS, 8 Purgative where the 
blood {s poisoned 

TURPENTINE. Enema ag stimulant 


CONDYLOMATA. 


ARGENTIC NITRATE, 1. As caustio 

ARSENIC, 8. As caustic 

CABBOLIC ACLD, 3,4. Locally 

CuRnomic Acm, 1, 2, 4. 1-4 of water, locally, 
as caustic 

TopoFORM, 2. Locally applied 

Mercury. Wash with chlorine water, or chlorl- 
nated soda, and dust with calomel and oxide 
of zinc in equal quantities 

Nirric Acip, As caustio, or dilute solutionasa 
wash 

Tucsya. Strong tincture, locally, small doses 
internally, useful 

Zinc CHLORIDE OR Nrrpats, 8. Locally, as a 
caustic or astringent 


CoNJUNCTIVITIS. 


ALuM. After acute symptoms have subsfded, 
but not if the epithelium is denuded, since 
perforation may then take place 

AnGENtTI Nirras, 1. Solution of gr. iv.~§j. in 
purulent ophthalmia, The solid in gonorrha@al 
ophthalmia, to be afterwards washed with 
sodium chloride solution, gr. iv.—§j. 

BRLLADONNA. Locally and internally 

Biuutu, 1,2. Looally, in chronic cases 

Lumen, Hehind ear 

Capmium. Asa wash instead of copper or sino; 
the sulphate, gr. jet. 

Castor O1, A drop in eye to lessen irritation 
from foreign body 

Corrgr SULPHATE. As oollyrium 

Engor, 1, 2. The fiuid extract, andflated, 
locally applied in engorgement of the cone 
junctival vessels 

Evrneasua. Ase mild astringent 

Menccry, 3. As citrine olntment, useful 
outside the lids in palpebral conjunctivitis 

Orium. Liguid extract in eye relleves pain 

PorsaTitia. As wash and internally 

Taner. Asa Collyriam 

Zixc Scuruatx, 3. As Collyrium 
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(CONSTIPATION. 


ALOEs, vide Dinner Pill 
ALUM 
AMMONIUM OHLORIDE. In bilious diso: ders 
APPLES. Stewed or roast 
ARSENIC. In small doses 
BRLLADONNA Extract, 2, 8, 4. yy-4 gr. 10 
spasmodic contraction of the intestine Jeading 
to habitual constipation; best administercd 
along with nux vomica as a pill at bedtame 
BisMutH, 3. Formula: R Aluminii Sulphas, 
gt. jas. ; Bismuthi Subnitratis, gr. j.; Extracu 
Gentianes, q.e.; flat pilula 
CARLSBAD Waters, Tumblerful sipped hot 
while dressing 
OASCARA BaGnapda,4, In habitual constipation, 
Mx.-xx. of fluid extract an hour or two utter 
meals 
CasTon OW, Mx.-xx. in a teaspoonful of brandy 
and peppermint water before breakfast 
CoccuLus. When motions hard and lumpy, and 
much flatus 
*Cop-LIvgeR OIL, 3. In obstinate cases 2n children 
Corre, 3, Sometimes purges 
CoLocyntH, 3. Compound pill. Colocvnth jill 
at night, or a few drops of Prussian tincture 
Croton On When no intlammution 1s present, 
very active 
Dixyee Pitta, Aloes and myrrh; aloes and 
fron; with nux vomica and belladonna or 
hyoscyamus, taken just before dinner 
ENeMA‘IA, 2, 3,4. Soap and water, or castor oil ; 
habitual use tends to increase intestinal tor- 
por; should only be used to unload 
Engot. To give tone 
Evovymm, 4. Cholagogue purgative in hepatic 
torpor 
Fig. One before breakfast 
GaMBOUK, 4. In habitual constipation 
Gvatacum, 3. Especially when powerful purga- 
tives fail 
Honky. With breakfast 
Hyprastis, Useful in bijionsness 
IPKCACUANNA, 3, One grain in the morning 
before breakfast 
JALAP, 8, Along with scammony 
Limk, 8, Saccharated solution after meals 
LIQUORICE POWDER, COMPOUND. A teaspoon- 
fu) at night or in the morning 
Magvusta, 3. Solution of bicarbonate, useful 
for children and oa women 
Mercury, 8. In bilious disorders, stools light 
MUsCARINE, 2, To increase peristalsis 
Nux Vomica. Mv.-x. ina ylass of cold water 
before breakfast or before dinner 
Orium, 1. When rectuin is irritable 
PHYBOSTIGMA. Tx. of tincture along with 
belladonna and nux vomica in aton) of the 
walls 
PopornyYLLuM., Very useful, especially in 
billousness; ten drops of the tincture at 


night alone, or the resin along with other 
purgatives in pill, especially when stools are 
dark 


Purenks, 8, Stewed, often efficient. If stewed 
in infusion of senna they are still more active 

RHOBARB OOMPOUXD P 8. At night; also 
forchildren, mixed with bicarbonate of sodium 

SALINE WaTERS, In morning before breakfast ; 
Priedrichshall, Hunyadi Janos, or Pullna 

Sexna. As confection, do. 

SoaP, 8 Suppository in children 

STILLINGLA. Aix. of fluid extract 

STRYCHNoONE, 4. In atony of the walls 

SULPHATES, 8. In purgative natural waters, in 
small doses; sulphate of potassium has been 
used in poisonous doses 

SuLpnor, 3. Sometimes very useful as a good 
addition to compound Jiquorice powder, as in 
that of the Prussian Pharmacopaia 

‘Topacco, 9 Wiv. of wine at bded-time, or 

cigarette after breakfast 
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CONSTIPATION. 


TREAOLE. With porridge useful for children 

TURPENTINE, In atonic constipation with much 
gaseous distension of colon 

Warker. Draught in the morning before break- 
fast 

WHULE-MEAL BREAD 


CONVALESCENCE. 


ALCOHOL, 2. With meals 

Birrers. The simple 

Coca, 2. Either extract, or as coca wine for 
& nervine tonic 

Cop-LIveR OIL 

CREAM 

EucatyptTus, A tonic after malarial disease 

GUARANA, 2. Same as coca 

Hyprastis, 2, As & substitute for quinine 

Inon, 2. As chalybeate waters 

Kou MIs8 

Limk. As lime-water or carbonate of calcium 

Orica. As enema for insomnia 

PANCREATIN, 2. To aid digestion 

PEPSIN, 2. The same 

PHOSPHATES, 2 

PHOSPHITES, 2 

SEA-BArHING, 3 

SuUMBUL. Where great nervous excitability 


ConvuLsions, INFANTILE. 


ACONITE 

ALCOROL, A small dose of wine or brandy 
arresta convulsions from teething 

ASAFETIDA. A smal] dose in an enema arrests 
convulsions from teething 

BatHs. Warm, with cold affusions to the 
head 

BELLADONNA. Very useful 

BroMipk OF PotTassivM, 2, 8, 4. Exoeedingly 
useful; children bear it in large doses; gr. v. 
three times a day or oftener for a child a 
year old in convulsions from teething 

CHLORAL HYDRATE, In large dosea—gr. v. by 
mouth or rectum 

CuLoKoroRM, To arrest fit 

GaRLic Pou.ticks, 4. To spine and lower exe 
tremities in infantile convulsions 

IenaTia. When intestinal irritation 

SPINAL ICE-BAG 

VaLeniaN When due to worms 

VERArRUM 


CORNEAL OPACITIES. 


CADMIUM 

HYDRARGYRI BICHLORIDUM, 1, 3 gr. to 3j. 
Iopinx. Internally and locally 

MkRCURY. Internally and locally 

SILVER Nrrrats. Locally 

Sonpium CHLORIDE. Injected under conjunctiva 


CoRNS 


AcETIC AcID 

Curomic Acip 

IODINE 

Poutticys. And plaster with hole in centre to 
relieve pressure 

Sarticriic Acw, 8. Saturated solution in oollo. 
dion with extract of cannabis indica, Sas~§j. 

SILVER NITRATE 


Covas. 


AoconiTe. In throat-congh and emphysema 

ALcoHoL, 8 Relieved by brandy or wins; 
aggravated by beer or stout 

ALUM, 8 As spray or gargle 
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CoueH. 


ARGENTI Nrrras, 1. In throat-cough, a solution 
of gr. vwiij.-3j. applied to fauces 

APOMORPHINE. In bronchitis, with deficient 
secretion; and as emetic in children where 
there is excess of bronchial secretion 

ASAPaTIDA, 3. In the after-cough from habit, 
and in the sympathetic whooping-cough of 
mothers 

BELLADONNA, 8,4. In nervous cough and un- 
complicated whooping-coug h 

Brive Prt. In gouty or billows pharyngeal 
irritation 

Buryi-CHLORAL HYDRATs, 3. Innight coughs 
of phthisis 

CaMPHOR, Internally, or locally, painted over 
the larynx with equal parts of alcohol 

paneer Acip Gaa, 8. Inhalation in nervous 
coug 

CERIUM, 3. In cough associated with vomiting 

CHLORAL HYDRATE, 2. In respiratory neurosis 

CHLOBOFORM, 3. With a low dose of opium and 
glycerine in violent paroxysmal cough; if 

violent to be painted over the throat 

Cop- Orn. One of the most useful of all 
remedies in cough 

Conitm, 3. In whooping-cough 

CreasorTs, 3. In winter cough 

Cunxgss, 2, 3. Along with linseed in acute 
catarrh 

GELSEMIUM, 2,3. In convulsive and spasmodic 
cough, with irritation of the respiratory centre 

GRINDELIA, 2. In habitual or spasmodic cough 

GLYCKERINE, 3. Along with lemon-juice, as an 
emollient 

HyYpROcCYANIC ACID, 2,4. For irritable congh, 
and in phthisis, and in reflex cough arising 
from gastric irritation 

Hyoscramos. In tickling night-coughs 

Jopmx, 3. As inhalation in cough after meaales, 
or exposure to cold, associated with much 
hoarseness and wheezing of the cheat 

Iopororm, 3. In the cough of phthisis 

IPECACUANHA. Internally, and as spray locally; 
in obstinate winter cough and bronchial 


asthma 

IPECACUANHA AND SQUILL Pru. In chronic 
bronchitis at night 

Lactucarium. To relieve 

LAUROCERASUB, Substitute for hydrocy anic acid 

Luovsxxp. In throat-cough 

Ligvokick. In throat-cough 

Long.ia, 2, In winontng-coagh and dry bron- 
chitic cough 

Nasal DoccHe. In nasal congh 

Opium, 3, 3. Morphine locally t to the throat and 
larynx, and generally 

Puastxrs. Calefaciens and picis to the chest 

PoTassiuM BROMIDE, In reflex coughs 

PoTassiuM CARBONATE, L. In dry cough with 
little ex ration 

Prowus VIRGINIANA 

PULSATILLA, Anemonine, gr. 
and whooping-cough 

BANGUINARIA. In nervous h 

Spauticaaten, copecaligie caicee 
inflammation, y in chil 

Tan WaTeR. In winter-cough, especially 
paroxy bronchitis and phthisis 

VALERIAN, 5B epee cough 

Zaxc SULPHATE, n nervous hysterical cough 


Croup. 
Acorirx, 8. In catarrhal crou 
ALUM, 2, 3, « Teaapoontal, eye ney ve 
syrup, every } or 4 hour until 
induced ; ery 3 or. bor : . 
APOMORPHINE, 2. As an emetic; may cause 


severe 
Calo 2. Large doses, to allay spasmn and 
Check of falas membrane 


se~-j. dose, in asthina 
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CROUP. 


CAaRBOLIC ACID, 2. Spray 

OoPPER SULPHATE, 2,3. gr. jev., according to: 
age of child, until vomiting is induced 

IPECACUANHA, 2,4. Must be fresh; if it does 
not succeed, other emetics must be taken 

JABORANDI, 4. Beneficial in a few cases 

Lactic Acip. To dissolve sem penne (i in 20); 
applied as spray or painted ove 

Link Water, 4. Spray, most useful in adulta 

LOBKLIA, 3. Has been used 

MERCURY SUBBULPHATE. One of the best 
emetics ; gr. ilj-v. given early 

stale 2. In spasmodic croup, in large 

oses 

BANGUINARIA. A good emetic. B Syr. ipecac. 

at ; Puly. sanguin. gr. xx.; Pulv. ipecac. 
.v.; give a teaspoonful every quarter-hour 

fil emesis, then haif a teaspoonful every hoar 

SENEGA. Ag an auxiliary 

SULPHUROUS ACID, 3. As spray 

TANNIN, 3, Ags gpray, or glycerin of tannin 

TaRTAR Emxgtic, 3. Too depressant in young 
children 

Zinc SULPHATE, 3, 3. 
emcetio 


Sometimes used as an 


CYSTITIS. 


ACONITE. When fever present 

ALKALIES. When urine is acid and the bladder 
irritable and inflamed 

AMMONIUM CrTRATR, 1. In chronic cystitis 

ARBUTIN, 4. Diuretic in chronic cystitis 

aire atinine Most useful to allay irrite- 
bility ; 

Benzoic Acip, 1. In catarrh with an alkaline 
state of the urine 

Boric Acip,4. As Boroglyceride as injection 
in cystitis, with an alkaline urine due to 
fermentation 

Bucuvu. Especially useful in chronic cases 

CANTHARIDES, 3. In smal! doses long continued, 
where there is a constant desire to micturate 
associated with much straining and pain in 
the act. 

Carnoiic Acip, 3. And sulpho-carbolates as 
antiseptics 

CHIMAPHILA, In chronic cases 

CoparBa, Useful 

CUBLER 

EvcaLyrros. Extremely useful {n chronic 
cases 

Hor Evemata, & To relieve the pain 

Hut Sirz-BaTH, 3 

Hyoscyamus. To relieve pain and irritability 

IoDINE AND IloDIDER, 4 

IopOFORM. As suppository 

MILK Dixt, 1 

Orium. As enema, or suppository, to relieve 


Parzina. In chronic cases 

PotassiUM Bromipg. To relieve the pain 

Potassium CHLONATR 

QUININE, In acute oases 

BaLicrLtic Acip, 4. In chronfo cystitis with. 
ammoniacal urine 

SuLruirses. To.prevent putrefaction of arine 

TRITICUM kena, 1 

TURPENTINKE, 8,4. In chronic cases 

Uva Una 4. In chronic cases 

Zea Mays, 4. A mild stimulant diuretiv 


CYSTS. 


Acurunctung, 3 

CHLORIDE ov GOLD, 3. In ovarian dropay 
GALVANO-PUKCTURE 

lopnorm, 3. Asan injection after tapping 
SILVER Nrreats, 3. Asan injection 
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DEAFNESS. 


AMMONIUM CHLONIDE 

OANTHARIDES. As ointment behind the ear 
OovcHicum. In gouty persons 

GaRGLEs, In throat-deafness 

GLYCERIN, 3. Locally 

QuININE. In Meniére's disease 

TANNIN, 8, In throat-deafness 


DEBILITY. 


AICOHOL, 8. Along with food often very useful. 
Liable to abuse—not to be continued too 
long; effect watched in aged people with dry 
tongue 

ARSENIC, 8. In young ang#mic persons, alone 
or with fron, and in elderly with feeble cir- 
culation. 

BitTers. Useful as tonic 

CaLclUM Sars, 8. Phosphates {f from over- 
work or town life; hypophosphites in nervous 
debility 

CHOLAGOGUE PuRGATIVES. When debility is 
due to defective elimination of waste 

Cincuona., A fresh infusion along with carbon- 
ate of ammonium 

Cop-LIvEr OIL 

Digtrauas, When circulation is feeble 

KucaLyprus. In place of quinine 

Hyorastis, The same 

Iron, In anwmic subjects 

MANGANESE, 2. Alone or with iron 

MORPHINE, 3. Subcutaneously, if due to onan- 
ism or hysteria 

Nux Vomica, Moet powerful general tonic 

QUININE, 3. General tonic 

BaXNGUINAnIA, When gustric digestion is feeble 

SARSAPARILLA. If syphilitic taint is present 

Sxea-Batuine, 8. In chronic iilnesses with 
debility 

TuRkKINH BatTss, 8. If due to tropical climate, 
with caution; in townspeople, when they be- 
oome stout and tabby 


DELIRIUM. 


ALCOHOL, When delirium is due to exhaustion 

ANTIMONY. Along with opium in fever, such 
en typhus 

Batus, Coup. In fever 

Bevuaponna. In the delirium of typhus 

Biarxra, 4. %In delirium due to an irritant 
poison, and not to exhaustion 

Bromipe or PoTassium, In fevers 

Camruor. In 90-gr. doses every two or three 
hours tin Jow-muttering delirium 

OaNNahia Inpica. In nocturnal delirium 
occurring in softening of the brain 

CULORAL Hyprate, 8, 4. In violent delirium of 
fevers 

Comp Doucuez, 8 Place patient in warm beth 
while administered 

FHrosacyamus, | 

Moneuinys. Hypodermically 

Musk, 4. In the delirium of low fever, and in 
etaxic pneamonia of drunkards with severe 
nervous syinptoma 

Orium. With tartar emetio 
WININE, 1 
ALEBIAN, 4. In the delirium of adynamic 
fevers 


DELIRIUM TREMENS. 


ALCOHOL, 3. Necessary when the attack is due 
to a failure of digestion ; not when it is the 
result of a sudden large excess 

AMMONIUM CARBONATE, an debiltny as ci 

ANTIMONY, 4. Along W opium, quie 
maniacal excitement and give sleep 


DELIRIUM TREMENS. 
Arnica, 2. The tincture where there is great 


BELLADONNA. In insomnia when coma-vigil 

BromMwpeE oF Potassium. In large doses, especi- 
ally when an attack is threatening 

BROMINATED CamMpHor, 4. Nervine, sedative, 
and antispasmodic 

BuTyL_-CHLORAL HyDRATE, 1 

CANNABIS INDICA. Useful, and not dangerous 

CaPsicuM, 2. 20~30-gr. doses, repeated after 
three hours, to induce sleep 

OHLORAL HypDrats, 2. If the delirium follow a 
debauch ; with caution in old topers and cases 
of weak heart; instead of sleep, sometimes 
produces violent dehrium 

CHLOROFORM, 2. Internally by stomach 

Coaiciruca. Asa tonic 

CorrEeE 

CoLD DOUCHE or Pack, 1, 3. For insomnia 

ConiuM. Asan adjunct to opium 

CrorTon OIL, 4. Purgative 

Dratrauy, 2, 3,4. In large doses has had some 
success 

ENEMATA. Nutritive, when stomach does not 
retain food 

Foop, nutritious, more to be depended upon 
than anything else 

GAMBOGE, 4 

HyoscyaMus. Useful, like belladonna, probably, 
in very violent delirium 

Ick TO Heap, 3. To check vomiting 

LUPULIN, 4. As an adjunct to more powerful 
remedies 

Oricum. To be given with caution 

POTASSIUM BROMIDE 

QUININE. To aid digestion 

STRAMONIUM, More powerfal than belladonna 

SUMBUL. In insomnia and nervous depression 
preceding an attack 

VERATRUM VIRIDE, 4, Very dangerous 


DENTITION. 


BELLADONNA. In convnuisions 

BROMIDE OF PoTassiuM. To lessen irritability 
and to stop convulsions 

CaLumBa. In vomiting and diarrhea 

HYPOPHOSPHITES. Aas tonic 

PHOSPHATE OF OaLciumM. When delayed or. 
defective 


DiaBetes INSIPIDUS. 


ALUM 

ATROFINE 

CREABOTE 

Dry DIET, 2 

Eroot, 2. Carried to its full extent 
GaLuic Acip. Combined with opium 
GOLD CHLORIDE, 2. Ina few cases 
JABORANDI, 3. In some oases 

Kramenia. To lessen the quantity of orine 
Mocscaning, 3. In some cases 

Nitric AcID 

Oprum. Most useful; large doses, if n 
Potassium Jopmk, 2. In syphilitic taint 
VALERIAN, In large doses 


DiaBETES MELLITUS. 


CAUTION.—The urine of patients taking salcylic 
acid gives Trommer's test for sugar. 


ALKALIES, 2, Alkaline waters are useful, when 
of hepatio origin, in obese subjecta; and in 
delirium 

ALMOND BREAD 

AMMONIUM CARBONATE 

AMMONIUM CITRATE 
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DraBetes MELLITUS. 


AMMONIUM PHOSPHATE 

ARSENIC, 8. In thin subjects 

BELLADONNA, Full doses 

CaLorumM SULPHIDE 

OoDEINE. A most efficient remedy. Sometimes 
requires to be pushed to the extent of 18 gra. 
or more per diem 

OREASOTE 

GLYCERIN. As remedy, and as food in place of 


sugar 
GOLD CHLORIDE, 3 
HYDROGEN PEROXIDE 
Inox. Most useful along with morphine 
J ABORANDI 
ERAMERIA 
LacTic ACID 
OpitM, 3,4. Most useful 
PHOsPHORIC ACID. To lessen thirst 
Potassium BROMIDE 
QUININE 
QUININE Bromipg, with morphine 
QUININE SULPHATE 
RHAUBARB 


BALICYLATE OF SODIUM 

SkIu-MiLK Diet 

Soprum CITRATE 

Sopium PHospsate. As purgative 


DIARRH@A. 
Aconirr, In high fever and cutting abdominal 


5 

cre 3,4. In small doses in diarrha@a of 
children, if due to exceas of acid in the untes- 
tine, causing colic and a green stool 

ALUM, 4 

AMMONIUM CARBONATE, 8. In the after-stage 
if there is a continuous watery secretion 

AMMONIUM CHLORIDE, 3. In intestinal catarrh 

ARGENTIC Nirratr, 3. In acute and chronio 
diarrhoea as astringent 

ARNICA 

AROMATICS, 4. In nervous irritability or relaxa- 
tion without inflammation 

Ansxnic, 2,3. A few drops of Fowler's solution 
iu diarrhoea excited by taking food; in diar- 
rhea with of membranous shreds 
associated with uterine derangement; and 
along with opium in chronio diarrhoa of 
malaria! ori 


Barn. Infusion to children 

BELLADONNa, 4. In colliquative diarrhora 

BismcruH, 3, 3, 4. In large doses in chronic 
diarrhcea ; with grey powder in the diarrhowa 
of children 

Cagerut On, 4. Along with camphor, chloro- 
form and opium in serous diarrhoa 

Catciom CanBonaTE, 2. The aromatic chalk 

in the dfarrhaea of children, and in 

the diarrhoea of phthisis and typbus 

Calcium CaRBOLATE 

Catciom CuHiopipg. In the coll ve diar- 
rhoa of stramons children, and in chronic 
diarrhoea with weak digestion 

Calcium Psosprats, 3. In chronic diarrhca, 
especially of children 

OaLomeL, 2. In minute doses in chronic diar- 
rhea of children, with pasty white stools 

OaLx Saccnanata, 1,3. In the chronic diar- 
rhea and vomiting of young children 

CAMPHOR, 2,3, 4. In the early stage of Asiatic 
cholera, at the commencement of sammer 
diarrhoea, acute diarrhoea of children, and 
diarrhaa brought on by effluvia 

Carnabs Isvica, 1 

CaPaicuM, 3. From eating fish ; and in sammer 
baer and diarrhoes after expuision of 


CaRBOLIC ACID 
CascaRILba 
Castor OL AxD Orica, 8,4. To carry away 
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DIARRH@A. 


pa irritant; also alone in the diarrhoea of 
ohildren 


CaTECHU, 4. Astringent 

OmaRrcoaL, 4. In foul evacuations 

CHLORAL Hyprats, | 

CHLOROFORM, 8. As spirits with opium after a 
purgative 

CocaINk, 4. In serous diarrhea 

Cop-Livkk O11, 8. Tochildren with pale stink. 
ing stools 

Cotp or Terip Pack, 8 In summer diarrheea 
of children 

Copalsa, 4 From its local action in chronic 
cases 

CoppEr SULPHATE, 2, 8. 9; gr. along with opium 
in acute and chronic diarrhma, associated with 
colicky pains and oatarrh 

CorRosiVk SUBLIMATR, 8. In small doses in 
acute and ohronic watery diarrhea, marked 
by slimy or bloody gtools, of children and 
adults; and diarrivea of phthisia and typhoid 

Coto Bark. In catarrhal diarrh@a 

CREANOTE 

DutcaMaRa. In diarrhea of children from 
teething and exposure 

ERGOT, 2, 4. In a very chronic diarrhoea suo- 
ceeding to an acute attack 

ERIGERON CANADENSE 

EucaLyrrTcs,4. In catarrh 

FLANNEL BrxpeR. Adjunct in children 

GaLls. In chronic dlarrhaa 

GUARANA. In convalescence 

H.RMATOXYLON. Mild astringent, suitable to 
children from ite sweetish taste 

Ick To Spring, 3 

InsxcTiox, 3. Of stanch water, at 100° F., with 
tinct. opii and acetate of lead, or sulphate of 
copper in the choleraio diarrhoza of children 

IPECACUANHA, 8. Drop doses of the wine every 
hour in the dysenteric diarrhea of children, 
marked by green alimy stools 

IRON PERNITRATE, 8. Simple astringent 

Kixo. Astringent 

Kramenia. Astringent 

Leap Acetate, 2, 8,4. In suppository or by 
mouth; in the sammer diarrhava of children ; 
with morphine of adults: with opium in parg- 
ing due to typhoid or tubercular disease, in pro-~ 
fuse serous discharge, and in purging attended 
with inflammation 

MaGneala. Antacid in children 

Mencuny, 8. The grey powder {in diarrhma of 
children, marked by gement of intestinal 
secretion and stinking stools; to be withheld 
where masses of undigested milk are passed ; 
in adulta, ride Corrosive Sublimate 

MINKRAL Acipe, 2, 4. In profuse serous dis- 
charges, and in cholera infantum 

Nitric Ac. With nax vomioa, to assiat mer- 
cury, when due to pd derangement ; 
combined with pepsin w this is the case 


with children 

NiTrRo-HYDROCHLORIC Acip,4. When it is an 
intestinal dyspepala 

Nrrnova Acip,4. In profuse serous diarrhoea, 
and the sudden diarr of hot climates 


Nox Vomica. In chronic cases 

Oax Barx, Infusion astringent 

Ortum, 3, 4. In tubercular and typhoid diar- 
rho; in acute, after expulsion of offending 
matter; as an enema, with starch, in tho 
acute fatal diarrhas of children 

Perem. Along with nitro-hydrochlorio acid in 
infantile diarrboa 

Povorx#yiium, 8. In chronic dlarrh@a, with 
high-coloured, pale or frothy stools 

Potassium CuLoraTz. In chronic cases with 


Shea 
HUBABA, 8,4. To evacuate intestine 
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DIARRH@A. 


Romerx Crispus, 8. In morning diarrhoea 

Sauiciy, 2, In catarrh and chronic diarrhea of 
children 

SaLicyLic Aci, 38. In summer diarrhea and 
diarrhoea of phthisis 

SuLpuuRic Acrmp. Diarrhma of phthisis 

TANNIN WITH Opium, 2, 3, 4. In acute and 
chronic internally, or as enema 

VerRatTruM ALBUM, 3. In summer diarrhea 

Zinc SULPHATE AND Oxing, 3,4, A stimulant 
astringent; of the oxide gr, {fj. or gr. iv. for 
children 


DIPHTHERIA. 


AILOHOL. Freely given, very useful 

AMMONIUM CHLORIDE 

APOMORPHINE, As an emetic 

ARGENTIO NITRATE, 8, 8. Of doubtful value 

ARAENIC. Internally 

BELLADONNA, 2, At commencement, especially 
useful when tonsils mach swollen and there 
is little exudation; later on, to support the 
heart 

Benzoic Acip, 4. In large dosea 

Boric Acm or Borax, 8, 4. Glycerine solu- 
tion locally 

Browixg, 1. As inhalation 

CaRBOLIC ACID, 2,4. As spray or painted on 
throat, internally with iron 

CHLORAL HYDRATE 

Vos Lrax. Looally, as gargle or 
was 

CHLORINE WaTrrR, Internally, locally in sloagh- 
ing of the throat 

Goin, 3.4. External! 

Copresr SULPRATKR. As emetic 

GLYt ERUVE OF CARBOLIC Actp, 3. Painted over 
twice a day 

Guatacen, 2, 3,4. Internally. 

Hypeocn Loc Acip, 2, Dilute as gargle, or 
strong as caustic 

Iopine, 3) As inhalation 

Ines, 2,8,4. The perchloride in full doses by 
the mouth, aud locally painted over the 
throat 

Lactic Acm, 2,8. A spray or local application 
of a solution of 3j.-3j. of water, to dissolve the 
falae membrane 

LkeMON Jick, 1. Gargle 

Limk WATER, 4. Most serviceable in adults, as 
a spray 

Mercery. Internally as calomel or cyanide, 

pr Of & grain 

PavaiS. As solvent of false membrane 

PILOCARPINE, 3, 38,4. Sometimes aids in loosen- 
ing the false membrane 

Potass®, Liquor Internally. 

PuTARSIUM BICHROMATR, Age emetic 

Potassium CHLORATK, 3, 4. Internally in large 
doses frequently repeated, and locally as a 
gargle 

POTASSIUM PERMANGANATE, 3. As gargle 

Qoinivg, 8, Strong solution or spray 

Resoncry, 2. Spray to the throat 

BaALicYLic AciD. Locally as gurgie, or in- 
ternaily 

SANGUINARIA. Asemetic. Vide Croup 

fasaaPrras, Or. oF, As local application 

Sopa CatoninaTa, 8, Ina solution as gargle 

Soprom HyYpoauLPHITe AND SULpHiTss. In- 


ternally and locally 

Sonptum Brweoatr, % In large doses and 
powder unsuffiated 

Srayvcuximey, 8. Subcutaneously for paralysis 

SULPHO-CARBOLATEA, 3 

SULFAUROUS ACID 


TANNIN, 8. 6 per cent. solution as a spray 
Tov, BALSAM OF 
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DRopsy. 


AconirE, 1,3, At once in scarlet fever if tem- 
perature should rise 

ACUPUNCTURE, 8. In cdema about the ankles, 
to be followed up by hot bathing; not much 
use in tricuspid disease 

AMMONIUM BENZOATE. In hepatic dropsy 

AMMONIUM CHLORIDE. In hepatic dropsy 

ANTIHYDROPIN, 1, 4. A crystalline principle 
extracted from cockroaches; is a powerful 
diuretic in scarlatinal dropsy; gr. xv. as a 
dose for an adult; the insect nsed in Russia 

ARBRENIC, 8. In dropsy of feet from fatty heart, 
debility, and old age 

ASCLEPIAS SYRIACA 

ASBCLEPILAS SYRIACA AND APOCYNUM 

Broom. One of the most useful diuretics, 
Hd eithaaed in scarlatinal, renal, and hepatic 

opsy 

Bryonta. As drastic, purgative, and diuretic 

CAFFEINE, 4. In cardiac and chronic renal 
dropsy 

CANNABIS INDICA. As diuretic 

CHENOPODIUM ANTHELMINTICUM. In scarlatinal 
dropsy 

CHIMAPHILA, 2. In renal dropsy 

CoL_cuicumM. In hepatic, cardiac, and scarlatinal: 


dropsy 
Used by the Russian 


CoNVALLARIA, 3, 4. 
peasantry 

CopalBa, 2, 3,4. Especially in hepatic dropsy 
and cardiac dropsies, not certain in renal 

Diciracis, 2, 3, 4. In all dropsies, but es- 
pecially in cardiac dropsy; infusion is the 
best form 

Dry Diet, 2 

ELaTERIUM, 3,4. Useful hydragogue cathartic, 
especially in chronic renal disease ; should not 
be given in exhaustion 

ERYTHROPHL@CUM. In cardiac dropsy instead of 
digitalis 

GAMBOGE,4. Never to he used 

HELLEBORR, In post-scarlatinal dropsy 

Inon, 2. To correct anemia; along with saline 
purgatives 

JABORANDL, 2, 4. In renal dropsy with sup- 
pression of the renal function 

JALAP, 3,4. In some cases 

JUNIPER, 2, 3. Exceedingly useful in cardiac, 
and chronic, not acute renal mischief 

Mrix Dist, 2 

Nitrous ErHerR, Useful alone, or with other 
diuretics 

Parser, 3. <A stimulant diuretic 

PoTassicuM BITARTRATK AND ACETATE, 2, 8, 4. 
With compound jalap powder, most useful of 
the hydragogue cathartics 

Potassium Jopmsr, 8 In large doses, some- 
times a diuretic in renal dropsy 

Potassium NITRATR. As diuretic 

SALINE PURGATIVES, 2 

SE\FGA, 4. In renal dropsy 

SQUILL, 8, 3, 4. In cardiac dropey 

STROPHANTRUS. In cardiac dropsy. 

SULPHATE OF MAGNESIUM, 8. A ooncentrated 
solution before food is taken 

TARAXACUM 

TURPENTINK, In albuminuria 


DUODENAL CATARRH. 


ARSENIC, 2. In catarrh of the bile-ducts as a 
sequela 

BIsMUTH 

Gop, 2. The chloride 

Hrprastis, 2. In catarrh associated with gall— 
stones 

IPECACUANRHA 

Nrrro-HyDROCRLORIC ACID 

PoporPHYLLUM 

REUBARB 
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J YSENTERY. 


ACONITE. With much fever 

ALUM, 8 To contro! the diarrhas 

AMMONTUM CHLORIDE, 1 

ARGENTIC NrrraTe, 1. As injection 

Arnica. With much depression 

ARSENIC, 2, 8. Fowler's solution, along with 
opium, if due to malaria! infection 

BRLLADONN 


A 

Bunzom, In ebronic cases 

BBMUTH, 1 

CAaLOMRL, 4. In acute sthenic type 

CaRBOLIC ACID 

CasTor Onr.. In small doses, with opium 

CaTHARTICS, 4. To cause local depletion 

OoLp, 4. Enemata of ice-cold water to relieve 
pain and tenesmus 

‘CoparBa, 4, In some cases 

Corrosive SUBLIMATE, 1,3. In smal] doses in 
acute or chronic cases when stools are slimy 
and bloody 

‘CREASOTE 

Cupric SULPHATE, 2 In acute, with sulphate 
of magnesium, and in later stage with opium ; 
with opium in chronio 

Ergot, 3,4. In very chronic type 

GLYCERINR, 4. With linseed tea to lessen 
tenesmus 

GraPprk Diet, 3 

HaMaMELs. Where much blood in motions 

InsecTions, 8. In early stages, emollient; in 
later, astringent 

IODINE 

IPECACUANBA, 2, 8, 4. In 30-gr. doses on empty 
stomach, with complete rest; or as enema, 
with small quantity of fluid; milk is a good 
vehicle 

Tron, 3. Internally, or as enemata 

Leap ACETATE, 2, 3,4. By mouth, or as ene- 
ma or suppository, along with opium 

Lemon JUICE 

MaGs\ksIUM SULPHATE, 2, In acute cases, in 
early stage 

Nitrous Ac, 4. In the chronic dysentery of 
hot climates 

Nex Vowica, 2. In epidemic cases; and where 
prune juice stools and much rl aban 

Orium, 2, 3,4. To check the hora, given 
after the action of a saline purge 

Porassivum BrraRTRaTse. In advanced stages 
where much mucus 

POTASSIUM CHLORATE, 4. As enema 

QUININE SULPHATE, In large doses in malarious 
cases, followed by ipecacuanhs 

Sopa CHLORINATA. As enema 

ScLpucr. In chronic cases 

Taxyin, 2. Conjoined with milk diet in chronic 
disease 


TURPENTINE, 2. Along with opium when the 
acute symptoms have passed off; also in 
epidemic of a low type 

ZIXC OXIDE 

Zinc SULPHATE, 2, By mouth or enema 


DYSMENORRHQA. 


AconrrsE, 2. In congestive form in plethorics ; 
or sequent to sudden arrest 

AMMONIUM ACETATE, 4 

AMYL NiTRITR, 2, 38,4. In neuralgic form 

APIOL (Oil of Parsley),4. As emmenagogue in 
neuralgic iba to be given just before the 


expected peri 
grail 3. When membranous discharge from 
TUS 
BELLADOXNA, 4. In neuralgic form ; along with 
synergists 
Borax. In membranous form 


Borr_-CuHLonat Hrprarte, 3. In neuralgic form 
CasEruT OIL, 3 


CAMPHOR, 2,4, Frequently repeated in nervous 
subjects 
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DYSMENORRHQ@A. 


CaNNabis INDica, 2. Very useful 

CHLORAL HYDRATE, 3 

CHLOROFORM, 8. Vapour locally 

Cimicrru@a, 2. In oongestive cases at com- 
menoement 

ELEcTRIicrry. The galvanio current in neu- 
ralgic; an inverse current in congestive 

ERGoT, 2. In congestive cases at commence- 
ment, especially if following sudden arrest 

GEISEMIUNM, 2, 8 

Ginogr, 4. If menses are suddenly suppressed 

Guaucum, 4. In rheumatic cases 

HaMaMELig, 8. Often relieves 

Hot Srrz Batu, 8 

IPECACUANHA. As an emetio 

Iron, 3. In anemia 

MORPHINE, 3. Like opium 

Nox Vomica. In neuralgic form 

Orrum. Exceedingly useful in smal! doses of 
8 to 5 ms. of tincture alone, or along with 3 
or 4 gr. of chloral 

PULSATILLA, 3. Like aconite 

Rug 

SuMBUL 


DYSPEPSIA. 


Acms. Before or after meals, especially nitro- 
hydrochloric acid 

ALCOHOL, 3,4. Along with food when digestion 
is impaired by fatigue, &c. 

ALKALrEs, 1, 2, 3, 4. Very useful before meals 
in atonic dyspepsia or two hours after 

ALKALINE MINERAL WaTERS 

ALoryrs. As dinner pill, along with nux vomica, 
in habitual constipation 

ARSENIC, 2, 3. Mj. of liquor before meals in 
iy dee aof the stomach, or diarrhasa excited 
by 

ABAPEETIDA 

rr abiaae 8. To leseen pain and constipa- 
tion 

BERRERINE 

BisnvtsH, 3. When stomach irritable; and in 
flatulence 

Brrrens, 2. Given with acids or alkalies to 
stimulate digestion 

Barronia. In billous headache 

CALABAR BRAN, 4. In the phantom tumour 
sometimes accompanying 

CaLumpa. Very nsefn) 

Capsicum. In atonic dyspepsia 

CARDAMONS 

CARTOR OIL 

Cericm OXALATE 

CHAMOMILE 

CHARCOAL. For flatulence 

CROLAGOGUEX. Often very useful 

pelea 1 4 

Cocaing, 8. In nervous dyspepsia, . twice 
or three times a sa te 

Cop-Lrver O11, 8. In the sinking at the epi- 
Larriaaie fu the aged without {ntestinal irri. 

tlon 

Comcnicom, 3. In gouty subjects 

CoLp Water, 3. Half a tambier half an hour 
before break fast 

Creasore, 3. If due to fermentative changes 

Kuca.yrrvs, 2, 3. In atonio dyspepsia due to 
the presence of sarcinm 

Gaiswic ACLD, In pyrosis 

GENTLAN, 1. In atony and flatulence 

Gixoer, 4. An adjunct 

GLYCKRINE 

Gow, 2. The chloride in nervous indigestion 

Hors, 3. A substitute for alcobo) 

Hor Water, 3. A tumbler twice or three time 
between meals, in acid dyspepsia, flatulence 
and to repress the craving for aloohol 

Arprastis, In chronic dyspepsia or chronk 
alcobolism 
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‘DYSPEPSIA. 


HYDHOCHLORIC Acm, 8,4, Dilute after a meal, 
especially if there is diarrhoea 

HYDROOCYANIC Ac. In irritable cases 

IPBCACUANHA, 8. Useful adjunct to dinner-pill, 
in chronic irritable dyspepsia 

Kyo. In pyrosia 

Lactic Acm. In imperfect digestion 

Link WATER 

MAGNESIA, 4. In acid dyspepsia 

MAGNESIUM SULPHATE 

MANGANESE. In gastrodynia and pyrosis 

MERCURY. As cholagogue 

MORPHINE, 8. Subcutaneously in irritable dys- 
pepsia of irritable subjects 

Nox Vomica. Exceedingly useful in most 
forms along with mineral acids 

AriuM, 3. In sinking at the stomach partially 
relieved by food which, at the same time, 

rodjuces diarrhoea, a few drops of tincture 
re meals; with nux vomica in palpitation, 
VC, 

PANCREATIN, 14 or 2 hours after meals, very 
useful 

Perrer, 4. In atonic indigestion 

PEpPsIN, 2 Sometimes very usefal with meals ; 
and in apepsia of infants 

PupuPuy Luin, 38 A cholagogue, used instead 
of mercury; useful along with nux vomica 
and mineral acids 

Potassium TODIDE 

POTASSIUM PERM AXGANATE, 4 Like manganese 

POTASSIUM SULPHIDE 

QUABAIA 

Quinine, 8. In elderly people, and to check 
flatnlence 

RNOBARR 

Banacinanta, In atonic dyspepsia 

SILVER NITRATE, 4. In neuralgic cases 

SILVER OXIDE 

SULPHO-CARBOLATE OF SopicM, 3 In flatulence 
and spasm after a meal; in the latter, phos 
phorus {s better 

SULrHUROUs ACID. In acid pyrosis and vomit- 


ing . 
Tannic Acid. 3, In irritable dyspepsia 
TARAXACUM 
TuRKBH Bath, 8. In malaise after dining out 
Wahoo (BvonyMix), 4 Asa cholagogue 
XANTHOXYLUM. As stomachic tonic 


DYSPHAGIA. 


Bromme or Potassium, In hysterical dys- 
phagia ; or dysphagia of liquids in children 

Caskrut O1L. In nervous dysphagia 

Cocaink, 8, In tonsillitis, &c. as cause, 4 per 
cent, solution painted over 

Hyprocranic Acin, 1. As gargle : 

Icxp FLuips, Slowly swallowed in spasmodic 
dysphagia 


DYSPNM@A. 


Vide ASTHMA, BRONCHITIS, CROUP, EMPHYSEMA, 
PHTHB 


DYSURIA. 


ALKALIKS, When urine very acid 

BELLADONNA 

CamMpuHor. In strangury 

OaNNABIS INDICA, In hematuria 

CAXTHARIDES TINCTURE 

CHIMAPHILA 

Ervot. In paralysis, when bladder feels imper- 
fectly emptied 

GNLARMIUM 

Nitaovs ETHER 

Opium 


EAR-ACHE. 


ALMOXD OIL 

ATROPINE, 2. Along with opium 
Bus reps, 3. Behind the ear 
Cocaine, 8. As spra 

ETHER VAPOUR, L Po tympanum 
GLYCERINE, 3 

Hop Poutcricg, 2 

LEAD ACETATE, and Opium. As wash 
OPIUM 

PULSATILLA 


ECCHYMOSES. 


ALCOHOL, Externally 

ARNICA. Internally and externally 

COMPRESBED SPONGE, 1, Bound over 

Ick, 1 

SOLOMON’S SEAL (COXNVALLARIA), 1, The juice 
of the root, especially in a ‘ black eye’ 


EcTHYMA. 


Cop-LIver On, 2. Internally and locally 
GRAPE CURE. Useful 

LEAD. Locally 

QUININE, 2,3. For the malnutrition 
ZINC OXIDE. Locally 


ECTROPIUM AND ENTROPIUM. 


COLLODION 
SILVER NITRATE 


ECZEMA. 


ALKALIES. Weak solutions asa constant dress- 
ing 

ALUM, 3. To check a profuse discharge, not 
curative 

AxwMoniuM CARBONATE, 1. Along with fresh 
infusion of cinchona 

ANACARDIUM ORIENTALE 

ARGENTIC NITRATE, 2, 3. Simple solution, or 
ee in nitric ether painted over in chronic 
orm 

ARSENIC, 2. Applicable only in squamous and 
chronic form, not in acute 

BRLLADONNA, 2. Internally, or atropine subcu- 
taneously, in acute stage 

BENZOIN, 8. Compound tincture painted on to 
relieve itching 

BirsMctn, 2,3. Where there is much exudation, 
the powder, or ointment either of subnitrate 
or carbonate 

Bumters, 3. In chronio cases, especially of 
hand 

Bonar. 3. The glycerine in eczema of the scalp 
and ears 

Boric ACID OINTMENT, 3, 8. Topically, espe- 
cially in eczema of the vulva 

CaMPHOR, 3, Powder to ally heat and itching 

CARRBOLIC ACID, 2,3. Internally and locally 

CASHEW Net Or, Ointment in chronic cases 

CHLORAL, 1, As ointment 3ss.-§j. of petroleum ; 
or as lotion 

Cixcnona, 8 Powdered bark locally as an 
astringent 

CirkinE OINTMENT, 2, 8. Locally, alone or with 
tar ointment in eczema of the eyelids 

Cocalnk, 3. To allay itching in scrotal eczema 

Cocoa Nut Ow, 1. In eozema narium 

Con-Liver OL, 8 In ecsema of children due 
to malnutrition, and locally to akin to prevent 
cracking 

CoLLopion, 1 

Costu, 1 

Corren SULPRATR, 2. Astringent 

Crorox Skere. Tincture of, as ointment 


1200. 


EczeMA. 


ELECTRICITY, 2. Central galvanisation in very 
obatinate cases 
EvoaLypron, 3. With iodoform and vaseline in 


dry eczema 
GuiycEam, $, 4. As local emollient after an 
attack 


GLYCEROLE OF ALOKs, 1. In eczema aurium 

HaMaMeEte. Locally to allay itching 

Inrs Versico_or. In chronic gouty cases 

JABORANDI, 1 

Leap SaLts, 2,8. Where there is much inflam- 
mation and weeping, a lotion containing a 
glyoerine preparation ; if dry and itching, s 

strong solution or an ointment 

Laux Water, 3. A sedative and astringent, in 
later stages with glycerine 

Lrrnia, lL. In gouty subjects 

MERCURY 

Or. or Cape, 8. With vaseline 

Puyrotacca. In obstinate cases 

PLUMBAGO, 1. Ointment in eczema aurium 

Potassium SaLts, 1. Internally 

Potassium Craxmx, 8. To allay itching 

Potato Pouttics, 3. Cold, sprinkled with sinc 
oxide, to allay itching 

Ruvs ToxscoDEXDRON. Internally and exter- 
nally ; with much burning and itching, and in 
chronic eczema of rheumatism worse at night 
time 

SaLIcrLic ACID, 3,3. Locally, if there is much 


weeping 
Soap, 3. A glycerine soap to wash with night 
and morning will allay itching 
SULPHIDES 3. Internally, and as baths; but 
SULPHUR not in acute 


TANNIN, 2, 8. After removal of the scales the 
glycerine of tannin, tar, or other ointment 
may be required to complete the cure 

Tan, 3. Ointment; and internally as pill or 
capsule in very chronic form 

TcRKIBH BaTR 

Vrota Tricotorn. Infusion along with senna; 
externally as ointment 

Warm Barus, 3. In acute stages 

Youx ov Eco,2. With water locally 

Z1xc, 1,3. The oxide and carbonate as dusting 
powders; the oxide as ointment, if the raw 
surface is indolent after inflammation haa 
subsided 


ELEPHANTIASIS. 


AXACARDIUM ORIENTALE 

Excel Along with five or six times as much 
blac 

CasHEwW Net Om 

Guasuyw Or 

Ioprxx, 1. Internally and externally 

SaRBAPARILLA 


EMACIATION. 


ARSENIC 

Caucium CaLonipg, 1. In serofulous diathesis 
CINCHONA 

Cop-Livzr OW 

lopiIx« 

TIrox 

PANCERATIN 

Persrx 

PHOSPHATE OF Calcium 

Potassium CHLORATE, | 

Porassivum lope, 1, In syphilitic taint 


EMPHYSEMA. 


APOMORPHIXE. When secretion is scanty 
Angstxi, 2, 3, In subjects who are affected 
with dyspnoa on catching « very slight cold. 
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. EMPHYSEMA. 


Especially valuable if following on retro- 
cession of a rash 

BELLADONNA, 8 If bronchitis and dyspnea are 
severe 

BLEEDING. When right side of heart engorged 

CHLORAL, 8. In acute if sudden, a single large 
dose ; if long continued, emall doses 

Con-LIvER OIL. One of the best remedies 

COMPRESSED AIR, 2. Inhaled 

CuneEss,3. The tincture sometimes relieves like 
a charm 

ErHER. Internally, as inhalation 

GRINDELIA, 2. In most respiratory neuroses 

HYPOPHOSPHITES 

IODIDE Or EruyL. As inhalation 


Tron 

LoBeLia, 8. Where there ia severe dyapnma, 
or capillary bronchitis 

OxYeErN, In xysmal dyspnoa 

PcRGING, 8. stead of bleeding 

SENEGA 

STRAMONIUM 


STRYCHSINRK, 3,4. Asa respiratory stimulant. 
TURPENTINE, OLL OF 


EMpPy £MA. 


ASPIRATION, or free incisions 
CaBBOLATE OF IODINE, 3. 
CanpoLtc AcID, 2, 3. 
CHLORINE WATER, 8, 
Topineg, 2, 3, 4, 

QUININE, 3, 

SaLicyLic Acm, 


All used as injections 
to wash out cavity 


ENDOCARDITIS. 


AcoNITE. In small doses frequently at oom- 
menceiment 

BuretTes 

BRYONIA 

CHLORAL HYDRATE, 2. In moderate doses 

Merecery, 4. To prevent fibrinous depontts ; 
conjointly with alkalies; if of rheumatic 
ongin 

Orrum, In fall doses 

Porasstcm Saute, To Hquefy exudation 

QuisiNg, 2, In full doses at the commencement. 

SaLICYLic ACID, 2. In the rheumatic form 


ENDOMETRITIS. 


CaRBoLic Ac, 2. Locally applied, undiluted, 
on cotton wool probe in chronic form 

Crromtt Acip,2. Strong solution, 15 gr.-3j. of 
hot water in catarrh 

Encot. Subcutaneoualy 

Giyerrais, Looally 

Hot WATER INJECTIONS 

Hyprakgyiar BickLoxmpum, 1. Antiseptic in- 
jection 

IoDINg 

Ioporo nM 

IoDO-TANNIN. Solution of lodine in tannic acid 
applied on cotton wool 

Nitnic Aci 

Usritavo Marypis 


ENTERITIS. 


Acoxirk. In acute cases 
AKGENTIC Nirrate, 1,4. In chronie form 
ARBSEXIC, 3. In small doses along with optum 
CatomgL, 4. In obstructive enteritis with 
constipation, pushed to aalivate 
Castor Uit, Especially tn the chronic onteritis 
of children. Very useful along with opium 
thee SuLreaTs, %. In minute doses 
1tON 
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ENTERITIS. EPILEPSY. 


LRAD ACETATE, 3, Sedative astringent 

LINSEED, 4. Infusion as drink 

MAGNESIUM SULPHATE, 4. The most valuable 
purgative 

OPrium 


PODOPHYLILUM 

PouLtice Hor 

8ximM Mitk. As diet, alone or with Iime-water 
Uxtmus. Infusion as drink, or leaves as poultice 


ENURESIS. 


ATROPINE 

BRLLADONNA. Very useful for children, but the 
dose must be large 

Bocav. In chronic cases 

CANTHARIDES, 3. Internally very useful in 
middie-aged women or the age? 

CHLORAL Hyprats, In ohildren 

COLLODION, To form a cap over prepuce 

Ereor. In paralytic cases 

lopmx or Iron. In some cases 

LUPULINE 

PoTassi0M NITRATE, 8. In children 

Rnrus ToxICODENDRON 

Ruyvs AROMATICA 

SANTONIN, When worms present 

STRYCHNINE, 3. Very useful in the paralysis of 
the aged, and incontinence of children 

TURPENTINE 


EpiwipyMitis. V2de TESTICLE, 
DISEASES OF. 
AcoONITE, In small doses frequently repeated 
MERCURY AND MORPHIXE, y as oleate if 


persistent 

PuisaTitnta. In very smal] doses along with 
aconite 

Sirven Nirratse. Strong solution locally 
applied to abort 


EPiLeEpsy. 


AFOMOBPHINE. To prevent; in emetic doses 
ARGENTIC NiTRaTs, 1, 2, 3,4. Sometimes use- 
ful, but objectionable from risk of staining 

ArnsENic. In epileptiform vertigo 

ASAVRTIDA 

AN ASTHETICO, 4. Rarely called for 

BELLADONNA. In pefii mai, in nocturnal epi- 
lepsy and in anwmic subjects ; perseverance 
in ite use is required 

Busters. Over seat of aura. 

Bromipges or Potrasaium, Soprum, LrrHium, 
aNp Inon. Most generally useful ; dose should 
be large ; in cases occurring in the day-time, 
in Abaca mat, refiex epilepsy, aud cerebral 


pere 

BROMINATED CAMPHOR, 4 

BRYONIA 

CaLaBaR BxaN, 4. Doubtful value; may pro- 
duce a succession of fite 

Campuor, 4. Has been, but is not now, much 
used 


CanNnabe Ixpica, 2 

Cavureny, 8 Frequently and lightly repeated 

Crnium OxaLaTx, | 

CHLORAL Hyprate, %. Full dose at bed-time in 
nocturnal attacks 

CHLOROFORM. Inhalation in bystero-epilepsy 

Oop-Liver Om 

Ooxrom 

Corrsan Saute, 2, 3,4, The ammonio-sulphate 
is sometimes useful 

EBuzcrriorry, i 

HMyprasermt Botuiopmesm, 1. In syphilitic 
history 

Hypropaomic Aci 

I@waTU 


Iron, 2, 3. In uterine obstruction, in cerebral 
and genera! anemia; alone, or the bromide 
along with the bromide of potassium 

LOBELIA, 4. Has been used as a nauseant to 
relieve the spasms 

Musk, 3. Has been tried 

NITRITE OF AMYL, 2, 8, 4. Inhaled will cut 
short a fit; if there is appreciable time be- 
tween aura and fit will prevent it, and cut 
short status epilepticus 

NITRITE or Soph M, 3. In petit mal in gr. j. dose 
thrice daily 

NITRO-GLYCERIN, 2, 3. Like nitrite of amyl, 
but slightly lons er in acting 

PARALDEHYDE. Instead of bromides 

PHOSPHORUS 

PICROTOXIN, 1,2. Weak and anemic type; or 
nocturnal attacks ; must be persisted in 

POTASSIUM 1oDIDE, With bromide; alone in 
syphilitic history 

QUININE 

Rug. When seminal emissions also are present 

SANFONIN, 4. Has been tried 

Srran, In the back of the neck 

STRYCHNINE, 2. In idiopathic epilepsy and espe- 
cially in pale anemic subjects; not if there 
is any organic lesion 

SUMBCL, 1 

TURPENTINE. If due to worms 

VALERIAN, 3, Sometimes does good, especially 
if due to worms 

Zinc Sars, 2, 8, 4. The oxide, or sulphate 3; 
epileptiform vertigo due to gastric disturb- 
ance is often relieved by the oxide 


EPISTAXIS. 


ACONITE, 3. In small and frequent doses to 
children, and in plethora 

ALUM, 2. Powder snuffed or blown up the 
nostrils 

ARXICA. Intraumatic cases 

BarktuM CHLORIDE, 2. To lower arterial tension 

BeLLADONNA 

BLBTER OVER LIVER, 1 

Cocaink, 3. Locally in hemorrhage from the 
nasal mucous membrane 

CoMPRESSION OF FACLAL ARTERY, 8 

DIGIraLy, 3,3. The infusion is the best 

ERGOT, 3, 3,4. Subcutaneously, or by stomach 

GALLIC Acip. Along with ergot and digitalis 

HAMAMELIS 

Ick. Over nose and head 

IPECACUANHA, 2,38, Until it nauseates or pro- 
duces actu! vomiting 

Iron, 2. As spray the subsulphate or per- 
chloride 

PLUGGING anterior and posterior nares neces» 
sary, if epistaxis obstinate 

TANNI, 2. eas Pre 

TRANSFUSION, 2. death threatens from loss 

TURPENTINK, 2. Internally in passive hemor- 


rhage 

Warm Bain, 38. To feet and hands, with or 
without mustard 

War Warten Bac. To spine 


ERYSIPELAS. 


AconrTr, 3. At commencement may cut it 
short ; valuable when akin is hot and per dee 
and pulse firm; also in erysipelatous - 
mation following vaccination 

AMMONIUM CARBONATS, 3, 8. When tendency to 
collapse, and in typhoid condition ; internally 
and locally; more adapted to idiopathic, 
es y facial erysipelas than to traumatic ; 
with fever, digitalis or aconite 

BELLADONNA, 3, 8, 4 


4H 
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ERYSIPELAS. 


BENZOIC Acm, 4. The soda salt 3ij.-3ilj. in the 
twenty-four hours 

Boric Act, 4. Lotion in phlegmonous ery- 
sipelas 

CaRBoLIC Acm, 2, 8. Lint soaked in 3 per cent. 
sdlution relieves pain; subcutaneously 3ss., 
aloohol 3as., water $ij. 

CoLLovion, 8. Locally in superficial erysipelas, 
useless when crac 

Di@rraLmws. Infusion locally 

Hort FomMENTATIONS, 8 

Ioprxk, 3,4. Solution not too strong painted 


over 

Inox Large doses frequently, and local appli- 
cation 

PoTAssIC™ PERMANGANATE, 3, Solution, locally 
and internally 

QUININE, 2. In large doses 

REeSORCIN, 3. Antipyretic and antiseptic 

RUB TOXICODENDRON 

SrLveR NrrraTe. Strong solution locally ap- 
plied for an inch or two bes ond inflamed area 

Sopium SALICYLATE, 2. Antipyretic 

SULPHUROUs ACID, 8 Equal partes with gly- 
cerine locally 

TarTaR Eugric, 1. Small doses frequently 


ERYTHEMA. 


Acins. In cases of indigestion 

ALUM, 2. Lotion 

BRLLADONNA, 2. In simple erythema 

Biswcuts. Locally 

HYDROCHLORIC ACID, 2. If reflex from gastro- 
intestinal disturbance 

Leap, 2. The glycerine of the carbonate 

Nrrric ACID, 2. Like hydrochloric acid 

QUININE. In erythema nodosum 

Ruvs TOXICODENDBON 

Zinc,2 Locally, as ointments or lotions 


EXOPHTHALMOS. 


Banivum CHLORIDE, 2. To raise arterial tension 

BELLADONNA, 2. 3 

CMHALYBRATR WATERS, 3. For the anemia 

DierraLw, 2. Lf functional in young subjects ; 
often relieves in other cases 

GALVANISM of the cervical sympathetic, and 
pneumogastric nerves 

Inox, For the anemia 


FAVUS. 


Boric Acm,2. Locally in ethereal solution 

Carnouic Acm, 2. Asa local parasiticide 

Cop-Lrvar O11, 2. Ina debilitated subject 

MEncurRY, OLgaTs, 3. Parasiticide ; also jotion 
of bichloride gr. {j.-3j. of water 

Myrrvror, 3. Parasiti 

Ons, 2. To get rid of scabs, and prevent spread 

HRSORCKEE, 2. 

RALACYLIC ACID, 2. Like myrtol 

ScCLPHUROUH ACID, 3. 


FEVER. 


Af‘ itpe on ActD Daovks, 8, To allay thirst and 
ald digestion 

Acon ttre, 2, 3,4. Small doses frequently in all 
sympathetic fevers 

ALCOHOL, 2, 8. Often useful, but effect watched 
carefully and quickly discontinned if {t does 

f not relleve symptoms 

ao hg &. Febrifages, and increase urinary 
HO iels 

AMMONIA, 4. Ina sudden collapse 

AMMONIUM AceTaTs, 2,3. Very useful as dis- 
phoretic, uivre so in miider forms 


FEVER. 


AMMONIUM CARBONATE, 8. In scarlet fever and 
measles, and in any typhoid condition 

ANTIPYRIN, 8,4. To reduce temperature; has 
caused collapse and death 

ARNICA, 2. Full doses of the infusion in sthenic 
reaction; low doses of the tincture in as- 
thenia 

Arskyic, 8. In malarious fevers; and in pros- 
trating acute fevers to raise the patient's tone 

BELLADONNA, 3. In eruptive fevers and de- 
hriuin 

BENZOATE OF Soprum, 4. In infectious and 
eruptive fevers, antiseptic and antipyretic 

Birrens, 8. With acid drinks to quell thirst, 
e.g. cascarilla, orange peel, &c. 

BuistTkas, 3. Flying blisters in various parts of 
the body in the semi-comatose state 

BROMIDE OF POTAHKIUM, 8 

CALOMEL, 3. In the early stages of typhoid 

CaAMPHOR, 8. In adynamic fevers, and in de- 
lirlum, in gr. xx. doses every two or three 
hours, and effecta watched 

CARBOLATE OF IODINE, 2, In the later stages of 
typhoid ; and tn chronic malarial potsoning 

CARBOLIC ACD, 2,38, An antiperiudic and anti- 
pyretic 

Castor O11, 3. As purgative 

CHLORAL, 3. In the violent delirium and wake- 
fulness of typhua, &o., and to reduce fever 

Cimicmpvoaa, 2. When cardiac action is quick 
and tension low 

CocctLus. In typhoid, to lessen tympanitis 

Corrrk. In place of alcohol 

CoLp BATH aND APFrvsIoN, 1, 2, 3,4. To lessen 
hyperpyrexia, and a first-class stimulant, 
tonic, and sedative 

CoLp Packing, 3 In acute fevers, especially on 
retrocession of a rash 

DigiTaum, 1, 2, 3.4. In inflammatory eruptive 
fevers, especially scarlet fever, as an anti- 
pyretic; much used in typhoid on the Con- 
tinent 

EvaTruive, 1. Hydragogue cathartio 

EccaLyptvs, 3. In intermittent fevers 

GhLsEMitM, 2, 4. In malarial and sthenle fevers, 
especially in pneumonia and pleuriay 

Gi YCERINK, 8. Demulcent drink 

Hot AVPcHioNs, 3. For headache sometimes 
better than cold 

HypRasTim, 2. Inferior to quinine in inter- 
mittent fever 

Ice, To sack; bag to forehead 

Kainiv,4. Nota safe antipyretic 

ee Juick, 4. An agreeable refrigerant 
drin 

Mercury. Small doses at the commencement 
of repo! or soarlet fever 

Musk, A stimulant in collapse; along with 
opium in an acnte specific fever 

Orices, 3. In typhold delirium; with tartar 
emetic if furious; at the crials aids action of 
alcohol 

Prosruatre oy Catcium, 3, In hectic 

QUININE, 2, 3, 4. In malarial, typhoid, and 
weptic fevers; the most generally applicable 
antipyretic 

Rexoneis, 2. Antipvretic and antiseptic 

Ravn Toxicopexnnox, In rheumatio fever, and 
scarlet fever with typbold symptoms 

GL or Ropite, 3 | Tn rheumatic fevers, 

RALICYLIC ACID, 2. 8. or in hyperpyrexia 

STRYCHNINE, 3. Subcutaneounly for muscular 
paralysis aaa sequels 

SULYHATE OF Magnesium, 8. As a depletive 
and purgative 

Tantan Emeric, 8, 4. In emall doses, with 
opium, if delirium {s not greater than wake- 
fulness; if henaagd in full doses, with small 
doses of oplam :; diaphoretio ; in ague aids 
quinine, also in acute 
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FEVER. 


TURPENTINE, 2. As stimulant in typhoid, puer- 
el, a yellow, and to stop hemorrhage in 
ypho 
VRRATRUM VIRIDE. In delirium ferox 
Warm Sponaina, 3. In the simple fevers of 
children 


FISTULA. 


OaraicuM. As weak infusion locally 
Perren, The confection as laxative 
SaANGUINARLA. As injection 


FLATULENCE. 


ABSTENTION from sugar, starchy food, tea, 3 

ALKALIKs. Before meals 

AMMONIA, 8, In alkaline mixture a palliative 

ASAFETIDA, 2, 8. In children; simple hys- 
terical, or hypochondriaca] 

goer 2. If due to paresis of intestinal 
Ww 8 

BismutTu, 8. With charcoal, in flatulent dys- 
pepsia 

CALUMBA, 2, With aromatics 

Campuonk, 2 In hysterical flatulence, especially 
at climacteric 

Cannoric Acip, 3, If without acidity, &a. 

Ca eethiasy WaTERS. If due to hepatic derange- 
men 

CARMINATIVES 

CHARCOAL 


CHLOROFORM, 3. Ture, in drop doses in gastrio 
flatulence 


REASOTE 

EASENTLAL O11a, 8 

ErnER, 2. In nervousness and hypochondriasis 

EvcaLyrroL, 8. At climacteric, if associated 
with heat flushings, &c. 

GALYV ANISM, 1 

Hor Warka, 3. Between meals 

IpecacuaNna, 3. In constipation, oppression 
at epigastrium, and in pregnancy 

Mercury, 3, When liver sluggish 

MuscaRing, 3. In intestinal paresia 

abe To 2, 8. In constipation, pain at top 

h 


PHYsOSTIOGMA, 2. In women at change of life 

PorassiUM PSRMANGANATE. In fat people 

Rux, 1. Most efficient 

SULPHO-CARBOLATES, 8. When no acidity, and 
aimple spasms x 

SuLPHUROUB ACID, 8. If due to fermentation 

TURPENTINE, Few drops internally, or as 
enema in fevers, peritonitis, &c. 


FLUSHING AND HEat. 


RUCALYPTOL, 8. At climacteric 

Inox, Most useful 

Nirnite oF AMYL, 8. If associated with men- 
strual irregularity; accompanying symptoms, 
cold in the extremities, giddiness, fluttering of 
the heart; inhalation, or internally in one- 
third of a drop doses; effects sometimes dis- 
agreeable 

Nux Vomica, 8. With tinct. opil in the hysteria 
of middle-aged women 

Porassium Bromips, 8. If at climacteric 

VALERIAN 

VALERIANATE OF ZINC, 3. At climacterio 


FRACTURES AND DISLOCATIONS. 


AconiTs, If febrile sy:mptows are present 
AnNica, Internally and locally 

Naik Antiseptic dressing 

OPIUM 

Puospuatx oF Catcium. Quickens union 
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FRECKLES. 


ALKALINE LOTIONS, 3 

BENZOIN 

BORAX 

IODINE 

Limk-WATER 

MERCURIC CHLORD@E, 1, Locally, with gly- 


cerine, alcohol, and rose water. § of gr. to 
the oz. 


OLIVE OL 
POTASSIUM CARBONATE 


GANGRENE. 


AMMONIUM CHLORIDE, 1 

BALSAM OF PERU 

BROMINE, 2, Escharotic in hospital gangrene 

CARBOLIC ACID, 2, 3,4. Locally in strong solu- 
tion to act as a caustic ; asa dressing to pro- 
mote healthy action 

CHARCOAL. As poultice 

CHLORINE WATER. To destroy fetor 

Curomic ACID, 2. Local escharotic 

CINCHONA 

CREASOTE 

EUCALYPTOL, 2. Along with camphor in gan- 
grene of lungs to prevent spread and lessen 
the fetor 

LIME JUICE AND OBLORINE WATER in hospital 


gangrene 

MyrroL, 2. To destroy fetor and promote 
healthy action 

Nyrric Acid, 2,4. Next to bromine the most 
useful escharotic 

OaKUM, 1, Dressing 

OPIUM 

OXYGEN. Asa bath 

PoOTAssIUM CHLORATE 

Porassa Fusa, 2. Wide caustic 

RESORCIN, 2. na a oer antipyretic 

SaLICYLIC ACID, 2. Hy 

SANGUINARIA 

TURPENTINE, 2. Internally, and inhalation of 
vapour 


GASTRALGIA. 


ACUPUNCTURE. Sometimes gives great relief 

ALUM, 2. If pyrosisa 

ARSENIC, 2, 8,4. In small doses 

ATROPINE, 2, In gastric ulcer 

BieMUTH, 2, 3,4. In irritable gastralgia 

CHARCOAL, 3. In neuralgia 

CuLonaL, 3. To relieve pain 

CHLOROFORM. Two or three drops on sugar 

Creasotr, 8 

ERGOT 

ETHER, 2. A few drops 

GaLVanism. Of pnenmogastric and sympathetio 

Hyprocyanic Acip, 2,4. If Lae nervous 

MANGANESE, 2, 3,4, The black oxide purified 

MILK CURE 

MORPHINE. Suboutaneously, in epigastrium, 
very useful, or with bismuth and milk before 
each meal 

NITRO-GLYCENIN, 2. Quickly eases 

Nux Vomica, 3. To remove morbid condition 
on which it depends 

PANCREATIN 

PRPSIN 

QUININE, 3. If periodio in character 

Resorcin, 2 

SaLicyLic Acip, 2. Like quinine 

SILVER NiTRatE, 2, 8,4. Nervine tonic 

SILVER OXIDE, 3 

Zixc OXIDE, 2 


Gastric ULcER. 


ARSENIC, $3. In chronic ulcer it ease pain and 
vomiting, and improves the appetite 


4u 2 
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GASTRIC ULCER. 


ATROPINE, 3, Arrests rain and vomiting 
BISMUTH, 2. Like arsenic 


CANNABIS INDICA 

CaRlLapaD Bats. Before meals 

Castor Or. 

CHARCOAL, 8. In chronic uloar to allay pain 
{ce-Baq, 3. To ep um 

Leap AcEraATE, 3. To check hamatemesis 
Lore WATER WITH 3. Diet 

MERcURIC CHLORIDE. Small dese before meals 


MILK 

MorpPHINE, 2. Like atropine 

NUTRITIVE ENEMATA, 8, 8, 4 

OPIUM 

PEPSIN 

PEPTONISED MILx, 1 

Potassium Iopipx. With bloarbonate, to lessen 
flatulent dyspepsia 

SILVER Nrrrate, 2, 8,4. To relieve pein and 
vomiting 

SILVER OXIDE, 2 


TANNIN 
TURPENTINE, 3, 4. Frequently repeated to 
check hsmorrhage 


GASTRITIS. 


ALUM. When vomiting of glairy mucus 

AMMONTUM CHLORIDE, 4. In gastric catarrh 

ARSENIC, 8. In drunkards 

ATROPINE, 2. In chronic cases 

BiswvurnH, 4. In catarrh 

CAFFEINE, 8. Eepecially when associated with 
migraine 

CALUMRBA 

CINCHONA 

EvcaLyprus, 8 In chronic catarrh 

HYDRAATLS, 3 

HYDROCYANiC ACD, 23,3. To allay 

Ick, 3,3. To suck ; and to epigastriam 

IpRcacUaNHa, 2. In catarrh 

Leap AcrtTaTsK, 3. Along with opium 

NrRreENT ENEMATA 

NuUx Vomtca 

OPIUM 

SILVER Nrrnatr, 4. In chronic gastritis 

SILVER OXIDE 

TanNic ACD 

VeEsATRUM VrinipR, 4. Should never be used 


(LANDERS. 


Ammonrom CARBOXaTE. Every hour in con- 
centrated solution, followed by opiate 

ARSKXIATE OP STRYCHNIXNE 

CaRBOLic Acm. Locally 

CHLORINATED Bopa. Locally 


CREASOTE 

Topipg oy SULPHUR 
loping 

Porassium BICHROMATE 
SULPHITES 


GLANDULAR ENLARGEMENTS. 
Ammoxracom, 4. Plaster oounter-irritant on 
scrofulous ds 


Buuwruna, 3. To scrofulous glands 

Gazer Oacaane In enlarged and breaking 
HLORIDE. 

down scrofulons giands 

Calcrom Sc.parm, 3. For giands behind jaw 


with 
OaRBOLIc AcDD, 4 ections of a $ per cent. 


Cop-Livua On, 
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GLANDULAR ENLARGEMENTS 


Conrum, 3, 4. In chronio enlargements 

Goip CxaLonm:. In sorofula 

GualLacum 

Iopmvz. Internally ; and painted around, not 
over the gland 

Toporonm. As a dressing to breaking down 
glands 

Leap Iopipg, 2. Ointment 

Mernoury, 2, 4. Internally, ane locally the 
oleate of mercury and m pe per 

PIOCARPINE, 3. In acute actions of parotid 
and submaxillary 

Potassium Iopipg, Ointment over enlarged 
thyroid, and chronically inflamed glands 

SULPHIDES, 2 

VALERIAN 


GLAUCOMA. 


ATROPINE, Has caused this disease 
Dusosing. Like Atropine 

Eszerrmyg. Lowers intraocular tension 
Iamxcromy. The only cure 


GLEET. 


ALOK 
Rawours, 3. Along with glycerine or mucilage 
Busters, 3,3. To perineum useful in obsti- 
nate gieet 
CanTHarmgs, 2, 8,4. Minim doses of tincture 
Poiana fe! repeated 
ternally, and locally smeared on & 
“fouste and introduced; best used in chronic 


Gocres SunrpHaTE. As injection 

Kuca.yproL, 8. In very chronic gieet 

Iron, 3, 8, 4. Along with opium, either per- 
chloride or sulphate as injection 

Joxrpsr On. Like Copaiba 

Krxno 

Lead Acetate, 8. Injection is sometimes used 

Lian WatTrn, 3 

Mrnrcory, 8. Half a grain of bichloride in six 
ounces of water 

PERU, BALsaAM OF 

Pres METHYSTICUM 

SaspDaL Woop On. Useful both locally and 
generally 

TANNIN, GLYCERINE OF, 3. As injection 

ToL#, Bataam oF 

TURPEXTINE, 3, 3,4. In acondition of relaxa- 


tion 
Zisc SuLpHats, 8. As injection 


(FLOSSITIS. 


BrmMtrTH. Locally 

ee 3. In simple hypertrophy, and 
cystic 

Lexcuxs, 1 

PURGATIVES 


GLorris, (EDEMA OF. 


AMMONTUM CanBONATE. As emetic 
fio Rapecially useful 

ARIFICATION. y 
TRACHEOTOMY 


GolTReE. 
Iopnre, 2, 3,4. Internally, and locally as oint- 
ment or tincture, and ao la 
Meraconic Bottonms, $, 8. ointment, to be 
used in front of hot Gre or hot sun 
Porassrum lopmpy 3 
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GONORRHEA. Gouvur. 


ACONTITE, 2,8, In acute stage 

ALCOHOL, 8. Not to be touched 

ALKALINE, 3, Salts or waters, as citrates or bi- 
carbonates to make urine alkaline 

ALUM, 2. Asan injection 

ANTIMORY, 4. If acute stage is severe 

BENZOIC AoID, 4. Internally 

gery 2, 8,4. Alone, or with hydrastis in- 

Bucwu, 3. More useful after acute stage 

CADMIUM SULPHATE, ?, Astringent injection 

Cannabis INDICA. To relieve pain and lessen 


discharge 

CANTHARIDES, 8. In small doses where there is 
pain along urethra and constant desire to 
micturate. The tincture in min. doses three 
times daily in chordee 

CocarnE, 8. Injection to relieve the pain 

CoLcuicum, 2. In acute stage 

Copara. After acute stage 

CUBEBS. Either alone or mixed with copaiba 

ERIGERON, OIL OF, 4 

EucAatyprvs, OIL oF, 4 

GLYCERIN oy TANNIN, 3,3. In later stage in- 
jeotion 

HYDRASTIZ, 2 «As injection 

Iron, 2,38. Astringent injection in later stage 

KAoOLm 

Leap Sants. As injection 

MeERCURIC CHLORIDE. Weak solution, locally 

PULSATILLA 

QUININE, 4. Stimulant in later stage 

SanDaL Woop Or. Internally and locally 

SILVER NITRATE. As injection, said to cut 
short at commencement 

TURPENTINE 

biea tae Vibe, 2. In early stage of acute 
ever 

Zinc SartR. As injection, sulpho-carbolate, 
acetate, &c. 


‘GOUT. 


Aconrrg, 3 

ALKALIES, 2 

ALKALINE MINERAL WATERS, 2 
ALKALINE PoULTIcR, 3 
AMMONIUM PHOSPHATE, 1 
AMMONIUM TARTRATE, 1 
ARGENTIC NITRATE, 1 
ARNICA. 2 

ARSENIC, 2, 4 

BELLADONNA, 1 

BLISTERS, 3 

CARBONATE OF LITHIUM, 3, 4 
CaRBonic ACD, 1 

CARLSBAD WATERS, 8 
Curcory, lL 


CITRATE OF LITHIUM, 8, 4 
Cop-Livsr On, 8, 4 
CoLtcnicum, 1, 2, 3, 4 
CoLp WATER, 1 
COLLODION, 8 

ETHER, 4 

Paraxincs, 1 

GuAco, 1, 3 

Honsx Ouxstrot On, 1 
IoPIpg OF Potassium, 4 
loprvg, 1, 3 

Ioporo 8 

LITHIUM, 1, 4 
MAGNESIA, 4 
MAXGANESE, 3 
MORPHINE, 1 

Or OF PEPPERMINT, 8 
Pore Leaves Barts, 1 
Prer Merayvsticom, 1 
PotTase& LIQuOR, ¢ 
Pruxvs VingiInuna, | 


‘Quinn, 1 


RUBEFACIENTS, 4 

SaLicyLic AcID, ? 

Soprom CHLORIDE, 1 

SODIUM SALIOCYLATE, 1 
STRAWBERRIES, 1 

STRYCHNINE, 3 

BuLPHIDES, 3. In chronic cases 
SULPHUR Batu, 2, 3 
TRIMETHYLAMINE, 1 

TURKISH BATHS, 8 

VERATRINE, 1, 3. As ointment 
VicHY WATERS, 1 


Gums, Sponey. 


ALUM, 2 

ARECA 

IODINE TINCTURE. Locally 
KRAMERIA, 1 

MYRRH 

POMEGRANATE BARK 
PoTassiIuM OHLORATE, 1 
TANNIN, 2 


H2MATEMESIS. 


ALUM, 2, 3 

AMMONIUM CHLORIDE, 2, 8 
ERGOT, 2, 3. Hypodermically 
GaALLIc ACID, 3, 4 
HAMAMELIS, 2, 3 

Icg, 8. Exceedingly useful 
IPECACUANHA 

IRON PERCHLORIDE, OR PEENITRATE, 3 
IRoN SUBSULPHATE, 4 

LEAD ACETATE, 2, 3 
Loewoop, 3 

MAGNESIUM SULPHATE 
RHATANY, 2 

SULPHURIC Acm, 3 

TANNIN, 2, 3, 4 

TURPENTINE, 2, 3, 4 


ELAMATURIA. 


Aum, 1. Internally, or as injection into the 
bladder 

BrraRTRATE OF POTASSIUM 

CAMPHOR, 3 

CANNABIS INDICA, 3 

CHIMAPHILA 

CopariBa 

CREASOTR 

DIWiITaLis 

ERGOT, 2 

GALLIC ACID, 3, 8, 4 

HAMAMELIB, 3 

IPECACUANHA 

TRON PERCHLORIDE, OR PERNITRATE, 1 

KRaMERIA. Extract in Jarge dose 

LEAD ACETATE 

MATICO 

QUININE, 3, 8 

RHATANY, 2 

TANNIC AcDD, 8 

TURPENTINE OWL, I, 3, 3, 4 


H2£MOPTYSIS. 


AcETIC ACID 

ACONITE 

ALUM, 4 

AMMONIUM CHLORIDE 

ARNICA 

ASTRINGENT INHALATIONS, 4 
Barium CHLORIDE, 2 
CHLORODYNR, 1 

CHLOROFORM. To outaide of chest 
QCOPALBA 
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H2MOPTYSIS. H2AMORRHOIDS. 
Deron HATE, 1 ALUM, 3, In bleeding’ piles, powder orystal og 
Dry Curs. To chest ARGENTIC NITRATE, 1 


ERGOT AND ERGOTININ, 9, 8, 4 
FerRic AcreTaTE. Added to water, so as to 
— away the taste; a little constantly 


BELLADONNA, 1 
BisMuTH, 1 ‘ 
Brome oF Potassium, 8 


sipped CALOMEL, 1, 8 
FERRI PERSULPHAS, 1 ’ . 
GaLuic Ac, L384. V ful ae ay 1,2. Injeotion into piles 


HAMAMRLE, 3. Very useful 

Hor WaTER Baa, 8. To spine 

Ick, 3 

IPECACUANBA, I, 2, 3, 4 

Tron, 2,3. And absolute rest 

LEAD ACETATE, 1, 2,4 Very useful 

MATICO 

MORPHINE, 8 

OPIUM, 4 

PHOSPHORIC AcID 

Potassium Bromipg, 1 

PoTassIuM CHLORATE, 1 

PotTassiuM NirkaTR. When fever present, along 
with digitalis or antimony 

PYROGALLIC ACD, 1 

SILVER Ox IDE 

Soprusa CHLonmDE, In drachm doses 


CHALYBEATE WATERS, 2 
CHLORATE OF PoTassiuM, 8 
CHROMIC AcID, 1 
Cocang, 4 
Coin INJECTION, 8 

4 


Era@or, 1, 2, 4 

FERRI PERCHLORIDUM, | 

FERRI PROTOSULPHAS. As lotion 

sere OINTMENT, 2, 8. With opium very use- 

u 

GRAPRA, 2 

GLYCERINE, 1, 4 

HaMaMELn, 1, 3. Internally, and locally as 
lotion, injection, enema, or suppository 

Hyprastis. As lotion and internally 

Hyoscyamus. Bruised leaves or ointment 


SUBSULPHATE OP IRON, 4 
SuLpHURic ACD, 3 , ies 
TANNIN, 1,38 Topovorm, 1,4. As ointment or suppository 
Tr. LaRICcls, 1 LExcHzs, 3 
TURPENTINE, 1,3, 4 Lxap, 8 
MAGNESLA, 1 
H@MORRHAGE, INTESTINAL. Matt, 1 
NITRIC Ac, 1, 2, 3. As caustic; dilute as 
ree oe For rectal ulcers lotion 
ABTOR Nux Vomica, 1. Very useful 
ErRGoTmM, 2, 3 Ou. Lint, l 
Ferric CHLORIDE, | OL. TEREBINTHS, 1 
HAMAMELIB, Very useful Opium, 3 


Ick, 2, 3 Prrcw OINTMENT, 1 
IopINE Potassium BITARTRATE, 1 
IRon, 2, 3 RHEUM, 1,8 

LxapD ACETATE, 2 SaLINE PuURGATIVES, 2 
OricuM, 2, 3 


Porassrum BITaRTRATE, 1 
SULPHURIC ACD, 2, 3 

Tanwic Ac, 2, 8, 4 

TcrPEnting, 1, 2, 3,4. Very useful 


H £ZMORBHAGE, PosTrpaRTUM. 


Serxa,%. As confection, or, better compound 
liquorice powder of Prussian Pharmaco reser fa 
es In constipation and hepatic dis- 


ered wos tnd 4 

SovpuHer, 1,2,3,4. As confection 
SULPRUROUS WaTERz, 2 

TANNIC ACID,4 


AcxTic Aci ToBacco, 4 
eae 

APSICUM 
Craiciruca Hay FEVER. 
Compression or AogTA, 3 
Dierratm AconitTsx, 8 
Ewxmata, Hor AMMONIA, 8 
Eroot, 4. Most efficient ARGENTIC NITRATE, 1 
ETHER SPRAY ARSENIC, 1, 1,3. As cigarette 
GaLLic Ac ATROPINE, 2 
HaMAMELIS. For persistent oozing Boric Actp, ! 
Hor Warxr. Injection into uterus Braxpy Varocr 
Hrprasts Bromine, 2 
Icy, 38. To abdomen, uterus, or rectum CAMPHOR, 8 


IopInk 
IpecacuanHa, 3,4. Anemetic dose; good 


CaRBOLic Acm, 1, 2 
ORLORATE OF Potasstun, 8 


Inox, PencHLORIDE DiLurzn, 8. 1-4 injected Cocarnx, 8, 4 
into uterus Oorverx, Srroxe, 1 
Mechanica, Exctrariox or Vourrrxe, 8 GRINDELIA, 2 


Nox Vomtca. Along with ergot 
Ortum, 2%, 3j. dose of tincture, with brandy, 
in profuse bleedin 


HaMaMELis, 8 


Jopips ov Potassium, 1, 8. Internally and 


g locally 
RE OVER UTERvs Iopmss, ? 
QUINIKK, 4 IPEcacuaxa, 8 
pair I _ 
ORPRINE, 
H&MORRHOIDS. Me 
ALKALINE Mineral Waters useful Orrunm, 8 
ALom, I, 3,3, 4. As purgative Puocaurmr, 3 
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Hay Fever. 


Qumine, 1, 2, 8, 4. Locally, as injection or 
douche 

SaLicyLic Acom, 1 

STRYCHNINE, 1 

S8uGAR SNUFF, 1 

SULPHUROUS ACID, 3 

SULPHUROUS SPRAY, 1 

TXHTRACHLORIDE OF CARBON, lL 

TOBACCO, 1 

TR. CANTHARIDES, 1 

TURKISH BATH, 1, 3 

VERATRUM VIRIDE, 3 


HEADACHE. 


ACONITE, 1. When circulation excited. 

ACTA RACEMOSA, 3 

AMMONIA, 1, 2, 3,4. Aromatic spirita in 4-2 dr. 
doses. Raspail’s lotion very useful; often 
relieves nervous headache 

AMMONIUM CHLORIDE, 3. 
hemicrania 

ANTACIDS, 4 

ARSENIC, In brow ague 

ATROPINE, 2, 3. Locally to eye in migraine 

BELLADONNA, 3, Frequently given in frontal 
headache, especially at menstrual period, or 
from futigue 

BICARBONATE OF SODIUM. With bitters before 
meals in frontal headache at the junction of 
hairy scalp and forehead, or pain in upper part 
of forehead without constipation. As wash to 
the mouth when headache depends on decayed 
teeth 

BLEEDING, 1 

BROMIDES, 2 

Brows oF Potassium, 8. In large doses 

Bryonia. In bilious headache 

Buryl-CHLORAL HYDRATE, | 

CAFFEINE, 4 

CAFFEINE CITRATE, | 

CaJsErutT OW. Locally 

CaMPHOR, 8, Internally, and saturated solution 


externally 
In neuralgio headache 


10-15 gr. doses in 


CANNABIS INDICA. 

CABBON DISULPHIDE, | 

CHAMOMILE 

CHLOROFORM, Sprinirs oF. In nervous headache 

Cimiciyu@a. In nervous and rheumatic head- 
ache, especially at menstrual period 

COFFEE AND MORPHINE, 1 

COLD AFFUSION, 8 

Croton OL 

DIGITALIN, 2. gs of a graintwicea day forcon- 
gestive hemicrania 

ELecTiuciry, 1 

Ergot, 2, 4 

Eruxn Spray, 8. Tooally, for frontal headache 
after illness or fatigue 

FRIEDRICHBHALL WATER, 3 

GQALVANIBM, 2 

GUARANA 

Heat. As hot water-bag or poultice to nape of 
neck 

Hor Sporxreina, 3 

Hor Warker, 3 

Hyprastm. In congestive headache with con- 
stipation 

YewBaa, 8 

Janatia. In hysterical headache 

Jopips oy Potassium, 1. In rheumatic head- 
acho, with tendernesa of soalp 

Tia, In supra-orbital headache, with nausea 

Maonworum SULPHATE, 4, For frontal headache, 
with constipation 

Menruo.. As local application 

Megncuny, 8. In bilious headache 

Monpurne, 1 

Musranp, 8. As toot-bath, or poultice to nape 
of nevk 
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HEADACHE. 


NItRiITe oF AMYL, 1, 2. As inhalation when 
face pale 

NITRO-GLYCERIN, 2 

Nirno-HypRucHLORIC ACD. For pain just 
above eyeballs without constipation, also for 
pain at back of neck 

Nux Vomica. Frequently repeated in nervous 
or bilious headache 

PARALDEHYDR, 3 

PHOSPHORIC ACID, 1 

PicrRoToxine, 2. In periodical headache 

PopoOPHYLLUM, 8. When constipation 

PorassiuM CYANIDE, 2, As local application 

PUISATILLA, 1 

QUININE 

SALICYLATE OF SODIUM. 3-gr. dose every half 
hour exceedingly useful 

SANGUINARIA, In gastric derangement 

Srrz-BaiH, 8 

SKULL-C Pp as prophylactic 

SopiuM CHLORIDE, 1 

SopruM PHOSPHATE, 2. As laxative in bilious 
headache 

SPECTACLES. Where the headache depends on 
inequality of focal length or astigmatism 

STRYCHNINE, I, 2 

TxA, 3. Strong black or green, often relieves 
nervous headache quickly 

VALERIAN, In nervous and hysterical cases 

VERATRUM VIRIDE, 3 

ZINC OXIDE, 3 


HEARTBURN. 


Acrps, $ 

ALKALIka, 3 

ALMONDS, Six or eight blanched. 
AMMONIA, 3 

ANTACIDS, 4 

BISMUTH, 3 

CAP8ICUM 

Cop-Liver OIL, lL 

MORPHINE, 3 

Nux Vomica, 3. Very useful 
Oprum, 3 

PoDUPRYLLUM 

PULSATILLA 


Heart, DILATED. 


CocaInK, 3 

DIGITALL, 1, 3, 3 
Eraot, 2 

TRON, 2 

MORPHINE, 2, 3 
NITRITE OF AMYL, 3, 8 
NITRITE OF SODIUM 
NiTRO-GLYCERIN, 2 


Heart, Fatty. 


Arsenic, 1,8 
BELLADONWA 
CIMICIFUGA 
Cup-LIvEk OIL, 1, 8 
Eroeor 

TRON 

NITRITE OF AMYL, 4 
SiRYCRNINK, 3 


Heart, HyPpERTROPHIED. 


Aconits, 2, 3, 4. To be used with care when 
valvular disease is present 

Brouwes, 2 

Camrnor. In palpitation and dyazpnoa 

CIMICIFUGA, 2 

Drerra.is, 2, 3,4. In small doses 

Ergot, 3 
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Heart, HypertropPulen. 


GaLVANTEM, 1 

LEAD ACETATE, 1. In palpitation 
NITRITE OF AMYL, 2, 3 
VERATRUM VIRIDE, 2, 3 


HEART, PALPITATION OF. 


ACONITE, 1, 2,3. Internally 
AMYL NITRITE 
BELLADONNA, 1,4. Internally useful in cardiac 


strain 

Bromipe oF Potassium, 1, 2. In fluttering 
heart 

CAMPHOR 

CIMICIFUGA, 2 

Cocalne, 3 

DIGITALIS, 2, 3 

EvucaLyPrus 

Hot Batu 

Hyoscyamvs. In nervous palpitation 

LEAD, 1 : 

MILK CURE. In gouty persons 

PosTtRE, 1. Head hang forward, body bent, 
arms by the sides, and breath held fora few 
seconds 

Potassium Jopipk, 1 

SENEGA 

VALERIAN. In nervous cases with dyspnoea 

VERATRINE, 2, 3. As ointment to chest 


HEART, VALVULAR DISEASE OF. 


Aconrre, 8, 4. To quiet action. To be used 
with caution 

ARSENIC, 1, 3 

CIMICLFUGA, 2 

Comp. Sp. oF 

Dioiraty, 1, 2, 3, re In mitral disease, to be 
avoided in purely aortic disease, but useful 
en this is complicated with mitral 

Iron, 1 

MORPHINE, 2,3. To relieve pain and dyspncea 

NITRITR5. To leasen vascular tension 

PUNGATIVES, 3. To lessen tension and remove 
fluid 

SALIciy, 1 

STRYCHNINE, 3. As cardiac tonic 

VERATRUM VIRIDR, 4 


HECctICc. 


ANTIPYRIN 

Calcium PHOSPHATE 

CALUMBA 

CoLp, 4 

DIGITALIS, 1 

GELSEMIUM 

IPECACUANHA 

Inox. Especially Mistura ferri composita 
PRrusts VinGiniana, 4. To lessen cough 
Saicix. To lessen perspiration 
SaLICYLATE OF SODIUM, 

STRYCHNINE. To lessen night sweats 


HEMERALOPIA. 


AMYL NITRITE, 1 

BLIsTERS. Small, to external canthus of the 
eye 

ELECTRICITY 

Mxucuny. Locally 

QUININE. In large Ouse internally 

STRYCHXINE, | 


HEPATITIS. 


ACOMNITR, 
ALKALINE ‘ers ERAL Wares, 3 
AMMONIUM CHLORIDY, I, 4 
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HEPATITIS. 


BRYONIA 

CHELDDONIUM 

CoLcHicum, 2 

Ioping,1. As enema 
LEECHES 

MEROURY, 4 

NITRS AND ANTIMONY, | 
Nitro-HyDROCHLORIO Aci, 2, 4 
RHUBARB, 2 

SULPHUROUS WATERS, 2 
TaRTaR EmMETIC. With opium 


HERNIA. 


CHLORAL, 1. As enema 
CHLOROFORM, 1, 3 

ETHER AND BELLADONNA, 1 
ETHER SPRAY, 1 

FORCED ENEMATA, 4 

Or, 1 

Orium, 1 


HERPES ZOSTER. 


ACONITE AND OPIUM. Locally 
ALCOHOL. Locally 
ATROPINE, 2 

BELLADONNA, 2 

CALOMRL, 2 

CarBolic Acrp, 1 
CELANDINE 

CHLUKOFPORM, 1 

COLLopIoN, 1 

CorPEeRr ACETATE, 2. 
DULCAMARA 

FERRI PERCHLOR,, 1 
GALYANISM, 1, 2 

MORPHINE, 8 

MYRTOL, 2 

Prosriores, 1 

Ruts ToxicODENDRON 
SILVER Nitrate, 8. Strong solution locally 
SPIRITS OF WINE, 1 

Tar, l 

VERATRINE, 8. As ointment 
ZINC OINTMENT, 2 


HIccovuGH. 


AMBER, OIL oF, 4 

APOMORPHINE, 3 

BELLADONNA, 4 

BISMUTH, 1 

CAMPIOOR, 3 

CANNABIS INDICA, 1 

CHLORAL, 1, 4 

CHLOnororM, 8 

ETiukhk, 4 

Toporory, 1 

JABORANDE lL 

LACKFL WATER 

Monrutsr, 1, 3. Hypodermically 

MUsK, 4 

MU#IARD AND Hor WATER, 8 

NUIURO4ILYCERIN, 8 

Nux Vomica 

PEPPER 

POTASSIUM BROMIDE 

PRESSURE OVER PHRENIC, HYOID, on ErtQas~ 
TRIUM, 1 

QuININE. In full doses 

SvugaaR AND ViNEGAn, 1 

TOBACCO-BMOKING, 1 


HYDROCEPHALUS, ACUTE. 


BuisTrus, To the nape of the neck useful 
Buomipe Ov Poransium 
Crorox O11, 8. Liniment 
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HYDROCEPHALUS, ACUTE. 


ELATERIUM, 1 

ERGor 

IODIDE OF ne 1,4 

IopororM, 1, 4 Ditsolved in collodion, or as 


ointment to neck and head; along with small 
doses of calomel, as enemata 

LEKCHES 

MERCURIO CHL@RIDE. Small doses internally 

TARTAR Emetio, Ointment 

TURPENTINE. By mouth or as enema, at com- 
mencement 


HYDROCEPHALUS, CHRONIC. 


BLISTERS 

Cop-Lrver Orn 

Iopipxk oF Iron 

IODIDE OF PoTassiuM, 1 
IODINE 

MERCURY 

PoTASSIUM BRoMIDE, 1 


HyYDROPHOBIA. 


AcmD, ACETIC AND HYDROCHLORIC, 1 

ACTUAL CAUTERY 

ACUPUNCTURE. To wound immediately 

ALismMa, 1 

AMYL NITRITE. 2 

ARSENIC, 1 

A#PARAGUEB, 1 

ATROPINE, 1 

BELLADONNA 

BromipgE or Potassium, | 

CALABAR BEAN, 1 

CANNABIS INvICA, 1 

Canpoutic AcD, 1 

CuLoRAL, 1 

OXLORIDE OF PoTassiumM, 4 

CHLOROFORM, 1, 2. To control spasms 

CURARR, 1, 2 

EsScRAROTICS, 4 

ETHER, 2 

EUPHORBLA, 1 

Exorsion oF Brrren Pakt, 1 

HOANG-NAN, 1 

HYOSCYAMINE, 1 

Topix, 1 

JABORANDY, 1 

MERCURY, 

Morpuing, 1, 2 

NITRO-GLYCERD, 2 

PERMANGANATE OF Potassium. As lotion to 
wound 

Potassium Iopipr, 1 

QUININE 

SaBADILLA, 1 

SILVER NITRATE. To wound, no use, even though 
applied immediataly 

STHAMONIUM, | 


HyYDROTHORAX. 


Buwrers, 1 

Broom 

DiuitaLis. As diuretic 
Duy Dist, 3 
ELATERIUM 

lonink, 2, Injections after tapping 
JABORANDI, 1 
Mercury, 1 

MorrH ng, 1 
PILOCARPINE, 1, 8, 8 
Resin of Corarpa, 2 
BANQUINARIA 

Tr, Ferny, 1 
Veratrum Vinipe, 1 
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HyPpocHONDRIASIS. 


ALCOHOL, 4. Astemporary stimulant 

ARSENIC, 2. Inthe aged 

ASAFCETIDA, 2 

BROMIDE OF POTASSIUM, 8 

CAFFEINE, 2 

CimiciruGA. In puerperal, and spermatorrhca 

CoLcuicuM, 2 

CREASOTE 

ELECTRICITY, 4 

GoLD CHLORIDE, 2. When giddiness and cere- 
bral anzmia 

HyoscyaMus, In syphiliphobia 

IGNATIA 

Musk, 1 

OPIUM, 2. In small doses 

Ox-GALL 

SUMBUL 


HYSTERIA. 


ACONITE, 3 

AcTAA RACEMOBA, 3 

ALCOHOL, 3 

ALOES. In constipation 

AMMONIA, AROMATIO SPIRITS OP, 2 

AMYL NITRITE, 1 

AN ASTHETICS, 4 

ANTISPASMODICS, 4 

APOMORPHIXE, 1, 3 

ARSENIC 

ASAFQTIDA, 2, 8, 4 

ATROPINE, In hysterical aphonia 

BELLADONNA, 1 

BROMIDE OF OAMPHOR, 1, 4 

BROMIDE OF PoTasstuM, 8, 4 

BROMIDE OF SopiuM, 4 

CAMPHOR, 2,4. In hysterical excitement 

CANNABIS INDICA, 3 

CHLOROFORM, I, 8 

CruiciruGa. In hysterical chorea 

CocaInR, 2, 4 

Cop-LIvER OM, 2, 8 

CoLp WATER poured over mouth to out short 
attack 

ConruMm, 4 

ELECTRICITY, 4. To cut short attack 

ETHER, 2,4 

EUCALYPTUS, 2 

FARADISM, 2 

GALBANUM, 
sacram 

GALVANBM, 1 

GARLIC, To smell during the paroxysm 

Hyoscyamus, 1 

IGNATIA 

IPECACUANHA, lL. As emetic 

Inon, 2, 3 

LuPuLixn. When sleepless 

MassaGeE, 1, 2 

MoRPAHINE, 3 

Musk, 3, 4 

Nux Voamica, 3 

OIL OF AMBRR, 4 

OIL OF WORMBEED, 4 

Orrum, 1, 8. In amall doses 

PARALDEHYDE, 8 

PELuiToRY. For Globus 

PHOSPHATES, 2 

Puospxorus, 1,8 In nyever oe paralysis 

SANTONIN. If worms present 

Brinrrus ETHERS Nirrosr. To relieve spasm 

TanTaR EMETIC 

VALERIAN, 2, 4 

VALERIANATER OF AMMONIUM, 4 

VALERIANIC ACID, 4 

VoLatILK O18, 3 

ZINC OXIDE, 1 

ZINC SULPHATE, 1 

Zinc VALERIANATE, 8 


Internally, and as plaster to 
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IcHTHYOSIS. 
Barua, 3 


Oon-Livzr Om, 1 
Bum Barx Decociion. Useful 


GLYCERINE, 1 
Zinc Oxips 


IMPETIGO. 
ACKTATE OF LEAD, 3 


CHRYSOPHANIC ACID. Locally 


Cop-LIvER a 
GLYCERINE OF TANNIN, 2, 3 
GRAPE OURE 


GUTTA-PERCHA 

Hyrprocyanic Acip. To relieve itching 
LAUREL Water. To relieve itching 
Mercury. Locally 

MINERAL AcCIDs, 2 

Nrrrgic AcriD, 1. Internally 

Or oF Cang, 

Ors, 3 

Porassium CHLORIDE, 1 

PouLTICcEs, 3 

QUININE, 2, 3 

SULPHATE OF COPPER, 3 


ZIXC OXIDE, 2, 8 


IMPOTENCE. 


ARSENIATE OF LRON, 2 
CANNABIS INDICA, 2 
CaNTHARIDES, 3 


CUBEBS 

Ereorm, 3. Hypodermically about dorsal vein 
of penis, when it empties too rapidly 

GoLp CHLORIDE, 2. To prevent decline of 
sexual power 

Noux Vomica, 3. Very useful 

PHOSPHORIC ACID 

PHOSPHORUS, 3 

BANGUIN ARIA, 2 

SWRPENTARIA 

STRYCHNINE, 3 


TURPENTINE, 4 
Zc PaospHare, 3, Very useful 


INFLAMMATION. 


Acow!rx, 1,3, 3. Atthe commencement of all 
inflammations, superficial or deep-seated ; 
beat given in small doses frequently repeated 
until pulse and tem @ are reduced 


ALCOHOL, 3. As yretic and stimulant, 
ly useful in bicod-polsoning 
ALEALIES, 2 


AMMONIUM CHLORIDE, 1 

ANTIMONIUM TART., 1, 3, 4 

ANTIMONY, 3, 10-15 m.of vinum antimonii fre- 
quently repeated at commencement 

ARNICA, 2 

ARSENIC, 1 

ATROPINE, 8 

Um CHLORIDE, 3 

BELLADONK A, 1, 2,3, In ty and rheumatic 
inflammation and 

BLISTERS, 4 

BORAX, 4 

Berowia. In serous inflammations after heart 
or palse lowered by aconite 

Onions. When perature is high and 
muok delirium 


Cop-Livzr On, 8. In chronic inflammations 
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INFLAMMATION, 


CoLp, 4 

OCopatnBa, 4 

DIGIrais, 2, 3 

ELECTRICITY, 1 

Ereor, 2 

FOMENTATIONS, 3 

GELSEMIUM, 2 

Ick, 3. Locally applied 

IoDINE, 3, Locally 

LgaD,4 

LEECHES, 2 

MeErconry, 1, 8,4. In deep-seated inflammations, 
especially those of serous membranea an 
iritis, and syphilitic cases 

MERCURY Frictions, 1 

NITRATES, 3 

Ortum, 1, 2, 3. Exceedingly useful to check 
it at commencement, and relieve pain aftcr- 
wards 

PHOSPHORUS, L 

PILOCARPIN, 3 

POULTICES, 3 

PUISATILLA, In inflammation, when purulent 
discharge from eyes, ears, and nose ; and in 
epididymitis 

PURGATIVES 

QUININE, 1, 3. In peritonitis and in acute in- 
flammations along with morphine 

SaLIcin 

SALICYLATE OF Sopium. Most useful, especially 
in rheumatic affections 

Saticyuic Acip, Most valuable 

Saline CaTHARTIC#, 2 

STRAMONIUM, 4 

SuLPHIDES, 8. To abort or to hasten maturation 

VxRATRUM VIRIDR, |, 2 

WATER, 2 


INFLUENZA. 


ACONITE, I 

AcT@a Racrmosa, 8 

AMMONIUM ACETATE, with Nrrrovs or CHLORIC 
Ernxr 


CaRBOLIO ACID. As spray and gargie 

CLAIC FUGA 

OusBEsa, 8 

Hot SPonaina, 8 

Oprum. With Ipecacuanhs, useful for cough 

iA ay NiTrRaTE. Freely diluted, as lemon- 
6 

QuININE. Useful, especially in later stages 

BANGUINARLA, Sometimes very useful 

SriniTus ETHRHIS Nrrroal 

per poveee Acm, 3% By fumigation or inha- 
tion 

ToRKISH Batus. Useful 


INSOMNIA. 


ACONITE, 1. 1 m. every quarter of an hour 
when skin dry and harsh 

ALCOHOL, 3, 3. Sometimes very useful 

ATROPINE, With i rp rts~rts gf. atroplus, 
to or 4 gr. morphine 

BELLADONN A, 2 

BLEEDING, } 

BuUTYL-CHLORAL, 1, 8 If heart weak 

CAMPHOR, | 

OaNéN abe Ixvica, 3, Alone or with hyoscyamus 

CHLOBAL, 1, 2, 3. Most useful, alone or with 
bromide of potassium ; the addition of a small 
quantity of opium to the chloral and bromide 
aesiste their action 

OnLOROFORM 

Copemn, 1, 8 

Ooyrez. Causes insomnia, but has been recom- 
mended in insomnia from deficient nervous 
power, or chronic alooholismn 

Conny Dovucus, 3 
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INSOMNIA. 


Di@iTauis, 1. When deficient tone of vaso-motor 
system 

DUBOBINE, 2 

EruER, 8, In full dose 

GALVANISATION, 2 

GEISEMIUM, 8. In simple wakefulness 

HvumMvUvs, 2. A hop-pillow sometimes useful in 
the aged 

HYoscrve, 3 

Hyoscyamus, 2, 8,4, Alone, or with cannabis 
indica, useful to combine with quinine 

HYPNONE 

IGNATIA. In nervous irritability 

MORPHINE, 2, 8 

Musk. In irritable and nervous cases 

Orrum, 1, 3,4. Most powerful hypnotic, given 
alone or in combination 

PARALDEHYDE, 3, 8 

PHOsrHORndS, 1, 2,8. In the aged 

POTASSIUM BROMIDE, 1, 2, 3, 4. In full doses, 
alone or with other hypnotics 

REMOVAL INLAND, 3 

Bitz Batu, 3 

Sopium LACTATE, 1 

SUMBUT, 1. In nervous irritability and chronic 
alcoholism 

TANNATE OF CANNABIN, 3 

TaRTaR Emetic, 3. Along with opium when 
there is a tendency to oongestion of brain, 
which opium alone would increase 

URETHANE 

Warm Bats, 8 

WarRMTH. Internally and externally 

WATER, 2 

Wet COMPRESS 

WET Pack, 1 


IntTeRcostaL NEURALGIA 


Is very commonly connected with 
L&EUCORRAGA, g.v. (Vide aloo NEURALGIA.) 


INTERMITTENT FEVER 


ACONITR, 1 

ALCOHOL, 1 

AMMONIUM CARBAZOTATR. Q-! gr. in pill 

AMMONIUM CHLORIDE, 4 

APIOL, 2, 4. In mild cases, 18 gr. during an 
hour, in divided doses four hours before the 
paroxysm 

ARSENIC, 8,4. Exoeedingly uscful, especially in 
frregular malaria 

. Subcutaneously, to arrest or cut 
short cold stage 

BreRnEnine, In chronic cases 

BLEEDING, 1 

BRUCINE 

CamMPuHoR, 1. Taken before the fit to prevent 
it 

Capsicum, 3. Along with quinine as adjuvant 

CaRRBOLIC Acm@, 1, 2 

CHAMOMILE, 8 

CHINOLIN, 3 

CxuLorRaL Hrprats, 1. Az antipyretic when 
fever high ; and to check vomiting or con- 
vulaions iu adults and children during mala- 
rious fever 

CxLonororM, 1, 2,4. To prevent or out short 
oold stage 

Onuciyvea. In brow 

OmcHormine, 2. Like CINCHONINE 

OmcsonINE, 3. Useful and cheap 

Corrzy, | 

OoLp Compress, 1 

Cornus FLonipa. A substitute for quinino 

Drerram, 1 

BLATERIUM, 1 

Exuxtics, $ 

Bucatyprvs GLoBULuUs, 3, 38,4. During conva- 
leacence 
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INTERMITTENT FEVER. 


FERRIC SULPHATE 

FreRR008 IODIDE 

GELSEMIUN, 4. Pushed until it produces dilated 
pupils or double vision 

GRINDELIA SQquanRosa. In hypertrophied 
spleen 

Hort Batu, 4 

HYDRARGYRUM SUBLIMATUM, 1 

HYDRASTIS, 2. In obstinate cases 

HYDROQUINONE, 2 

HYOSCYAMINE, 1 

Iopinz TixcturE. To prevent recurrence of 
ague 

IPECACUANHA, 2,4. Most useful as emetic 

Kamm, 2 


LEPTANDRA Virainica. After disease is les- 
sened by quinine 

MORPHINE. Along with quinine as an adjuvant 

MUBTARD TO SoLgs OF FEET, 1 

NARCOTIN,3. 2-5 gr. three times a day some- 
times very useful 

NITRIC ACID, 4. In obstinate cases 

NITRITE OF AMYL, 2,4. By inhalation to relieve 
or shorten cold stage 

Nrrrite or Sopium, 3 

NITRO-GLYCERIN, 2, 3 

Nux Vomica, 2 

OL. TEREBINTHINE, 1 

Opium, 1. In full doses, to prevent chill 

Prerrer. Along with quinine 

PHOSPHORD:, 1 

PILOCARPHN, 2 

PIPERINE, 4 

PoTAssIUM BROMIDE, 1 

PoTassruM CHLORIDE, | 

Purassium NITRATE, 10 gr. in brandy and 
water, or dry on the tongue to prevent fit 

QUASBIA, 3 

QUINETUM, 1 

QUININE, 1, 3, 4. As prophylactic to abort fit 
and to prevent recurrence ; ita action is aided 
by purgativea, emetics, and aromatics 

QUININE BROMOHYDRATE. Like quinine, and 
leas liable to produce cinchonism 

RxESsoRcr, 3 

SACCHABATED LIME, 1 

SaxLicry, 1, 3 

SaLicyLic Acm, I, 2, 3,4 

Sopium CHLORIDE. Tablespoonful in glass of 
hot water at a dranght on empty stomach 

Sopium HYPosuLPHATE, 8, In mild cases 

SPIDER Wes. As pill 

STRAMONIUM, 1 

STRYCHNINE 


INTERTRIGO, 


Brsmurs, 2,3. Locally. 

CaMPHOR, 8, Added to dusting powders to 
allay beat and itching 

CAaRBBOLIC ACID, 1 

CaRBONATE OF CaLCIUM, 3, 4 

" RARTH 

GLyc E OF TANNIN, 2,8 

LEAD LOTION, 1 

Lis WATER, 8 

Boap, 8 

TANNIN, 1 

ZINC OINTMENT, 2 


[RITIS. 


Aocmum Hyprocyanrcum, t 

ATROPINE, 8, 3, 4 

BrLLaADONNA, 1, 3. Internally and locally 
BLEEDING, 1 

CoParBa, i 

DUBOBINE, 2. Substitute for atropia 
HSERINE, 2 

HoMaTROPLINE, 2 
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TRITISs. 


IopmpE oF Potassium, 1 

Mercury, 1, 2, 8, 4. Seost serviceable 
MORPHINE, L 3° 

OpromM. To lessen pain 

PILOCARP 


Sopium SALICYLATE, ] 
TURPENTINE, 1. In rheumatic fritis 


IRRITABILITY. 


ALKALINE WATEES 

BROMIDE OF POTASSIUM 

CHLORAL, 8 

CoLcHicum. With potash in large quantity of 
water when gouty 

IaNaTia. In small doses 

LaxaTIVEs. In constipation 

Srrz-Batu, 8 

STRYCHNINE. In small doses 


J AUNDICE. 


ALKALINE mineral waters in catarrh of duode- 
num or bile-ducta, 2 

ALOES, 2 

AMMONIUM CHLORIDE, 2. In scraple doses in 
jaundice from mental emotion 

Ammonium IopmDxz, 2. When catarrh of bile- 
ducts 

ARSENIC, In malarious cases 

Brenzorc Acp, 1 

CaLOMEL PURGATIVE, 4, Followed by saline, 
often very useful 

CaRLspaD SaLts. Very useful 

CaRISBAD WATERS, 1 

OELANDINE 


CHLORUPORM, 1 

CoicHicum 

DULCAMABRA 

Eees,1 

EMRETICS8, 4 

Evemata, 4. Cold water, one or two litres onoe 


a cay 
Eruer. When due to gall-stones 
EvoxrMm, 1, 2, 3 
Fe. Bovixom, | 
Hyprastis. In cases of catarrh of ducta 
IrECACUANHA, 1, 4 
Iam 


IRB, 3 

LEMON JUIOR, 4 

MaaGnessa, | 

MAGNESIUM SULPHATE 

Maneangse, 2. In malarious or catarrhbal 
cases 

MEHKCURIALS, 3, 3 

MrvxgraL Acips, 1 

NITRO-HYDROCHLORIC AcID, 2, 4. Internally, 
and as local application over liver, or as bath 
in 


catarrhal cases 
PoporPHYLLUM, 3, In catarrhal conditions very 


Porassium CHLORIDE, 1 

PorassiuM SALTS, 4 

PorTassiuM SULPHATE, As laxative 
Quixcxz, L. In malarious cases 
RHUBARB, 2. Jaundice in children 


LACTATION, DEFECTIVE. 


MUSTARD POULTICE 
VANILLA 


LACTATION, EXCESSIVE. 


ALOOHOL, 8 

BELLADONNA, 1,2, 8. Internally and locally 
CaMPHOR AND GLYCERINE, 1 
CHLORAL, 1 

CorFEE, 1 

ELECTRICITY, 1 

HEMPSEED On, 1 

JODIDE OF Ce 1 
MERCURY, 1 

PaBSLEY, 1 

QUININE, 8 

Ricinus LEAVES, 1. As poultice 
TOBACCO, 8 


LARYNGISMUS STRIDULUS. 


ACONITE 

BELLADONNA 

BRoMIDES. Very useful in large doses 

CHLORAL HYDRATE 

CHLOROFORM. As inhalation to stop spasm 

Cop-LIVER OIL, 8 

CoLD SPONGING 

CoLp WATER DASHED IX FPAcE, 

Corning. Pushed until phy. Spiccieal action ob- 
served 

EMETICS 

ETHER, 3 

IpEcacUaNHa. As emetic 

LANCING GuMgs, 8 

LoBELIA, 3 

MonpHing. Hypodermically 

NITRO-GLYCERIN, 2 

POTASSIUM BROMIDE, 1, 3 

QUINIXE 

SPINAL IckE-BAG, 8 

SUB-SULPHATE OF Mercury, 2 

TARTAR EMETIC, 2 

Worms, REMOVAL OF, 3 


LARYNGITIS, ACUTE. 


Acetic Acmp,1. As inhalation 
ACONTTE, 1, 3 

ANTIMON, POT. TART., 1 
BENZOM, 1. As inhalation 


INHALATIONS, 4 

Jopine. As inhalation and counter-irritant 
over neck 

LKECHRS. To larynx, or nape of neck 

MERCURY, 4 

MORPHINE 

Quinine, 1 

BCARIFICATION OF LARYNX 

SILVER NiTRATE, 1,4. As spray 

SULPHUROUS ACID. As inhalation or spray 

TRACHEOTOMY, 1 

VERATRUM VinipRg, 1 

Zinc CHLORIDE, 1 

Zrxc SULPHATE. As emetic 


SANOUIMARIA are 2, & ‘Very ueetal in WARYNGITIS, CHRONIC. 


catarrh of 
STmiLincia. After ague 
TURPEXTINE, 1 


Lactation, DEFECTIVE. 


OsL~aBaR Bran 
Castor Or. LEAVES 
JABORANDI, 2 


Atom. As garle 

Ammonium CHLORIDE. As spray 

Bismurn. Locally by insufflation. 

CarsoLic Acm. As spray. 

Prreic CHtonipg. <As spray, or brushed on 
interior of larynx 

GRLSEMIUM, 4 


GLYCERINE, 4 
Gualaccm. As lozenges or mixture 
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LARYNGITIS, CHRONIC. 


INHALATION, 4 

IODINK. As counter-irritant 

MERCURY, 4 

MORPHINE, Mixed with bismuth or starch as 
insufflation, most useful when much irrita- 
tion, as in laryngeal phthisis 

SILVER NrtrRaTs#, 1, 4. As solution to interior 
of larynx 

SuLPHuROUS Aci, As fumigation, inhalation, 
or spray 

TANNIN. As gargle or spray 

URANIUM NITRATE, As spray 


LEUCORRHGA. 


Acw NItTrRIc anp Orncnona, 1 

ALK ALIES, 3 

ALoxs, 1 

Aum, 2,3. As injection 

AMMONIO-FERRIC ALUM, 4 

ARGENTI OxmuM, 1 

ARSENIC, 1 

BaEL Froit, 1 

BaLsaM OF PERU. Internally 

Ba1samM oF TOLv. Internally 

BELLADONN4, 8. As pessary, for over-secretion 
and pain 

Bismurn, 1, 2,4. As injection or pessary 

Borax. As injection 

Boaic Aci, 3 

CARBOLIC Acm, 1, 2,3. As injection 

CIMICIFUGA 

CoccuLus InpIcUs 

OOLD SPONGING, 3 

Common RED WINE, 2 

OCopaIBA 

CoprEr SULPHATE, 3, As injection 

OREASOTE, 1 

Enoor, 1, 3 

GLYCERINE 

HYpDRasTIs, 3. Locally 

TUDINE, 4 

TopororM, 2. As local application, alone or 
mixed with tannio acid 

luopo-TANnin, 2 

Tron, 3. Internally 

LEAD, 2, 3 

Liag WATER, 3 

MONS8KL’S SOLUTION, 2 

MykrH. Internally 

PHOSPHATE oF CaLcrum, 3, Internally 

PoTassiuM BICARBONATE, 3, Dilute solution 
as injection 

Purassium Bromipg, | 

Potrassit M CHLORIDE, 1 

POTASSIUM, PRBMANUANATE OF, 1, 4 

BavEnon, 1 

Srna IcKc-BaG, 8 

SUMHOL 

TANNIN, 1,2.3,4 As injection or suppository 

Zmc SuLpuate, & 


LICHEN. 


ALKALIES, 3 
Ansunic, 1, 3, 4 
CaNTHARID £8, 8 
OsLornoronn, 3 
QOop-Livur O11, | 
QGLYCRROLE or ALOEa, 1 
Y, 38. Locally 
Potassivw CYaNipg, 8 
Sriver Nrrrars, 3, Solution lonally 
SULPHIDES, 3 
SULPHUR, | 
Tak ODITMENT 
THYMOL, 1 
Waapm Batue, 3 
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Locomotor ATAXY. 


AmMYL Nrrairz, 1 

ARGENTIC PHOSPHATE, 1 
BELLADONNA 

OCALABAR BRAN, 8 t 
CANNABIS INDICA 
CHLORIDE OF GOLD, 2 
DAMIANA, 1 

ELECTRICITY, 1, 2 

ErGor 

HyYoscyamus, 2 

MORPHINE, 1 
Nirro-HypROCHLORIC ACID 
PHOSPHORDS, 2 
PHYAOSTIGMA, I 
Potassium Iopipz, 1. For syphilitic taint 
SILVER NITRATE, 1, 2, 4 
SopiumM SALICcYLATE, 1 
STRYCHNINE, 1 


LUMBAGO. 


ACONITE. Small doses internally, and iniment 
locally 

AcT#a Racemosa, 1, 3 

ACUPUNCTURE, 2, 3 

AQUAPUNCTURE, 2. Sometimes very useful 

ATROPINE, 1 

BELLADONNA, 3 

Capsicum, 3, Locally 

CaRsoLic Acm, 1. Hypodermically 

CAUTERY 

CHLOROFORM, 2. Liniment 

Suecrues. 2. Sometimes very useful inter- 
n 


LABTRA, 
ETHER Spray, 1, 8 
EucaLyprus On, 1, As liniment 
FARADIZATION, 8 
GALVANISM, 2 
Guaco, 1 
GUARANA. In large doses 
HoT Dowucnk, 2. Or hot poultice 
Hor Fiat Iron, 3 
Ick, rubbed over back, 1, 8 
IODIDE OF PeTassiuM, 8, 4 
JoDIDEs, 2 
LEAD PLASTER, 8 
Massa@Kx, 2 
MORPHINE, 1, 2, 8. Hypodermically 
NITRATE OF PoTassiuM, 3 
PrTcH PLASTER, 3 
PovuLrIicEs, 3 
QUININE, 1 
Ruvs ToxicopENDRON 
SALICYLIC ACID, 2 
SULPHOR, 4 
THERMIC HAMMER, 3 
TURKISH BATH, 3 
TURPENTINE, 3. Internally and locally 
VERATRUM VIRIDE, 3 


LUPUS. 


ARSENIC 

BLIaTERS, $ 

OaRBOLIC ACID 

OAUTERY 

OHAULMUGRA OIL 

Curomic ACID 

Cop-Liver Om, 1, 3 

OREASOTE 

GaLVaxo-CAUTRRY, 2 
Hyprake@Yni BIniopipumM, 1 
HYDRARGYRI NITRATES ACIDUM, F 
IoDIDE OF PoTassIUM 

JoDIDE OF STARCH 

Iopipz or SULPHUR. Externally 
Jobing. In glycerine 
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Lupus. 


MERCURY. Internally and locally 
PHOSPHORUS 

Piumapic Nitrates, 1! 
Potasalum CHLORATE, 3 
PyrnogaLiic ACID 
BaLICYLATE OF SODIUM 
BaLnicyLic Aci, 1 
SILVER NITRATE 
SopiumM ACETATE 
SopiuM ETHYLATE 

Zinc CHLORIDE 

Zixc SULPHATE, 3 


ManIiaA. 


Acta RacEMosa, $3 

AICOHOL I 

ANZSTHETICS, 2 

ATROPINE, 2 

BELLApONKA, Useful 

BiisTEns, 4 

BROMIDE OF Potassium, 3, 

Bromipks, 2 

CAMPHOR 

Canxabis Inpica, 1, 3 

CHLORAL HypnratTr, 1, 3,8, 4. As narootic and 
carminative 

CHLORAL AND CAMPHOR, 4 

CoLp Doucue, 8 

Conne, 1, 2, 2,4. Alone, or with morphine 

Croton On, 3,4. As purgative 

DaTUCRINE 

DiaiTavis, 1,2. In acute and chronic mania, 
especially when complicated with general 
paralysis and epilepey 

Dupoisine, 2. As calmative 

ExGoT, 2. In recurrent mania 

ErHer. In maniacal paroxysms 

GALVANIA8M, to head and cervical sympathetic 

GaMBOGE, 4 

GELSEMICM, 1, 2, 3, 4. With much motor ex- 
citement and wakefulness 

HYOSCYAMINE, 2 

Hyoscyamos, 1,2,3. In hallucinations and hy- 
pochondriasis 

IRox, 2 

MonpHuHIng, 2, 8 

Orrum, 8. Alone or with tartar emetic 

PARALDEHYDR, 2, 8 

PHYS#OSTIGMA, 2 

STRAMONIUM 

VERATRUM VIRIDE, 3 

Wert Pacx, 1, 2 


MASsTITIs. 


ACONITE, 1 

AMMosIUM CHLORIDE, 1, As lotion, locally 

AENICA, 1 

BrLLADONKA, 1, 2,4. Locally as linlment or 
ointment 

CaLcitm BULPHIDE. Internally, if abscess is 
formin, 


& 

CHLONAL POULTICE, 1 

Contin, 1 

Dioirais INnrustox. Locally as fomentation 

Prictios, with oil 

easier 1 re oo dis 
YOBCYAMUS, laster to relieve painful 
tension from milk 

Ick, ! 

IopINKE, 1 

JABORANDI, 1, 2 

MERCURY 4XD Monpnive OtkaTs, 1. Looally, 
in mammary abscess 

Puyronacca, 1, 2, To arrest inflammation, 
Jocal application 


PiasTes, 1. To support and compress mamme 
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Mastiris. 


Potassium BROMIDE, 1 

STRAMONIUM. Fresh leaves as poultice 

TARTAR Emeric. In small doses frequently ré- 
peated at commencement 

ToBacco LEAVES. As poultice 


MEASLES. 


AconrrE, 8 

AMMONIUM ACETATE 

AMMONIUM CARBONATE, 1, 8 

ANTIMONY 

CaMPHOR 

CaRBOLIC AcmD. Internally, at commencement 
CoLp AFFUBION, 3 

Di@lraLy, 1 

Fat, 8 

Iopixk, 3 

IPRECACUANHA 

MUBTARD BaTH, 8 When retrocession of rash 
Packing, 8 

Potassium Bromipr. When sleeplessness 
Potassium CHLORATE. In adynaimic cases 
PULSATILLA 

PURGATIVES, 8 

QUININE 

VERATRUM VIRIDE, 3 

ZINC SULPHATE, 1 


MELANCHOLIA. 


ALCOHOL, 4 

ARSENIC, 2. In aged persons, along with opium 

BELLADONNA, 1 

BROMIDE OF PoTassiuM, 1, 3. Often very useful 

Broxip ga, 2 

CaPFEINE, 2 

CAMPHOR, 3 

CaNNABIS INDICA, 2 

CHLORAL JIYDRATE, 1. As hypnotic 

Cimiciyvaa. In puerperal or uterine despon- 
dency 

Cocaine, 4 

CoLcnicug, 3 

CoLOcYNTH, 2 

GALVANIBM 

GOLD, 2 

IGNATIA 

[Rox 

MonrPuINE, 1, 3 

Mcsx, 3 

Nitnovs Oximg, ! 

OriuM, 2. In small doses espectally useful 

Prosruorys, 3 

TURKISH BaThn, 1 

VALERIAN. In hysterical and suicidal cases 


MENIERE’s DISEASE. 


GELSEMIUM, 8 
QUINIXE, 1 


Sh, 
MENINGITIS, CEREBRAL. 


ACOY¥ITE 

AMMONIUM CARBONATR, 2 

BELLADONNA 

Busters. To nape of neck 

Bromipe og Potassium, 1, 8. In convulsions 
consequent on meningitis 

Bryoxia. When effusion 

Coin, 4. To bead 

CoLp Bate, 3 

DIGITALIA, 3 

ERGOT, 3 

GELAKMIUM, 2 

HyYOscYaMUB 

TOoLpe oF Potasaitn, 1 

Mencury. As ointment, or internally 
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MENINGITIS, CEREBRAL. 


Oprum, 2. In small doses, alone or with tartar 
emetio 

PILOCARPINE, 2 

PULSATILLA, 2. In acute cases 

Pur@aTives. At commencement; calomel and 
jalap most useful 
UININE, 2 
URPENTINE, 2 

VENESECTION. When much excitement 


MENINGITIS, CEREBRO-SPINAL. 


AconitTr, 1,2. Along with opium 
ANTIMONY, 3, Alone, or with opium 
ATROPINE, 1 

BRLLADONNA, 1 

BroMmpk OF Potassium, 1, 3 
Cautnry, 1. Freely to back 

CoLD, to apine, 4 

CoLD BATHS, 2 

Diairaris, In early stage 

Fnoot, 2. Useful 

GELSEMIUM, 2. Useful 

Orium, 2, Very useful in large doses 
QUININE, 2, At commencement, large doses 
TURPENTINE, As enema 
VENKSECTION 


MENORRHAGIA. 


ActT®a Racemosa, 8 

ALOKS, 2,4. As adjuvant to fron 

AMMONIUM ACETATE, 4 

AMMONIUM CHLORIDE, 8, For headaches 

ARGENTIC OXIDE, 1 

ARSENIC, 1. With iron 

BRRBERINE, 1 

BROMIDE OF Potassium, 1, 2, 8 

CaLciuM PHosPHATE, 3. In anemia 

CANNABIS INDICA, 2,3. Sometimes very useful 

CIMICIFUGA 

Cinnamon, Ort oF, 1, 3 

OoN INE, 1 

CREASOTR, 1 

DIGITAL, 1, 2,3. Sometimes useful 

Eroor, 1, 3, 3,4. Most useful 

Pru PERCHLORIDUM, 1 

GALLIC ACID, 1, 2, 3. Very useful 

GUAIACUM, 1 

HAMAMELIS, 3. Useful 

HoT WATER Bae to dorsal and lumbar verte- 
bree, 1, 3 

HAYDRARGYRI PRUCHLORIDUM, 1 

Hyrpnrastis, | 

Ick, 1. To spine 

loping, 1 

Topororm, 1 

IPECACUANHA, 2. In emetic doses in evening, 
followed by acidulated draught in morning 

TRON 

Lemons, 8 

Magnestum SULPHATE. Sometimes useful 

PHOSPHATES, 4 

PorTraseium CHLORATE, 1 

PYNOGALLIC ACID, 1 

QUININE, 1, 3 

hur, 4 

BAVINE, 8, 4 

SENKGA 

SuLPpHURIC AciD, 1. When due to fibroid or 
polypus 

TANNIN, 1,8 

Urtica UREN, 1 

Vinca Mason, 1 


MENTAGRA. 


ARSENIC 
Canada BALaaN, 1 
CanBoLic Aci, 1 
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MENTAGRA. 


Conp-LIver OIL, 

Coprer., Locally, as lotion 

EPILaTION, 1 

Goa Pownver, 1 

IopImMeE OF SULPHUR, 1 

MERCURY 

OIL OF TURPENTINE, 1 

OLEATR, BICHLORIDE, OR NITRATE OF Mercury, 
As ointment or lotion 

PETROLEUM 

SILVER NITRATE, 2 

SULPHUROUS ACID. With glycerine 

Tr. IODIXE (compound) 

ZINC AND COPPER SULPHATE 

ZINC CHLORIDE 


MEtTRritTIs, ACUTE. 


ACONITE 

ALOEs, 1. Enema 

AURUM, 2 

CaRBOLIC ACID, 2 

ERGoTIN, 2, 4 

HYDRARGY kI BICHLORIDUM, 1 
Iopink, 2 

Topororm, 2 

NITRATK OF SILVER, 2 

NITRIC ACID, 2 

OriuM. As suppository or enema 
PolAsaa Fusa, 2 

POULTICKS 

SALINE LAXATIVES, 2 

SALINE MINERAL WATERS, 2 
TURPENTINE STUPES 


MILK DEFICIENCY. 


GossyriuM. Decoction or seeds, two or three 
times every hour 

Ricinus. Poultices or infusion of leaves to the 
mamms 


Musc& VO.LITvANTES. 


BuvE Pitu. In billousnese 
IODIDE OF POTARSIUM 


Irox. Perchloride in anszsmiaand climacteric 
VALERIAN 


MYALGIA. 


ACUPUNCTURE, 1, 2 

AQUAPUNCTURE, 2 

AMMONIUM CHLONIDE, I, 2, 8 

ARNICA. Internally and locally 
BELLANONNA LINIMENT, 1,8, Locally 
BELLADONNA PLASTER 

CHLOROFORM LINIMENT, 1. With friction 
CIMICIFUGA, 2 

Evectuiciry, ! 

ETHER, 3, 

FRICTION 

GELSENIUM. Large doses 

Topipk oF PorassiuM. In rheumatic casea 
Jonipss, 2 

Yopmne 

NMaxsaGk, 2 

OPIUM 

PAcnING 

POULTICERS, 3 

SALICYLATE OF SODIUM 

SALICYLATES, 3 * 
VRRATRINK, Externally 

XANTHUAYLUM, Internally and externally 


MYELITIS. 


Baritm CHLORIDE, 2 
BELLADONNA 
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MYELITIS. 
ELECTRICITY, 1, 4. In chronic cases 
Exgor, 1, 3 


GALYANIEM, 2 

HYDROTHERAPY, 2 

IopmeEs, 3 

Iopipx oF Potassium, 1 

MuasaaGe, 2 

MERCURY, 2 

PROSPHORUE, 4. In paraplegia from excessive 
venery 

Prcroroxrm, 3 

SILVER Nrrrats, 4, Useful 

STRYCHNINE, l, 2 


NAVUS. 


ANTIMONIUM TARTARATUM, | 
CARBOLIC ACID, 1 


PERRIC CHLORIDE, | 
GaALVaNoO-OCAUTERY, 2 
HYDRARGYRI BICcHLORIDUX, 1 
Liquor Puma, 1 

NITRATE oF MxeRcuny (Ac), 1 
Nrrric Acm, 1, 2 

Porassrum Nrrratk, 1 
Soprum EreyYLate, 1 
Tanwin, 1 

VaccinaTIon, 1 

Zinc CHLORIDE, 3 


Nats, INGRoWING. 


ALUM, 1 

FERRI PERCHLORIDOM, 1 
FPERKI PERSULPHAS, 1 
GLYCERINE 

IopOoyoRM, 1 

LEAD CARBONATE. Locally 
Liquok PoTassa 

PLuUMBI NrrRas, 1 

SILVER NITRATE 

Tanxnim, 1 


NAUSEA. 


AconiTE, 1 

AMMONIO-OITRATE OF Ino”, 1 
BELLADONNA, | 

BmMUrTs, 1 

CaLOMRL, 1 

CaLomasa, 1 

CaRBOLIC ACD, 1 

CERIUM os aaa 1 


CHLORAL, 

Comm aMoN 

CLOVES 

CoccuLvus Ispicus. In violent mane with- 
out vomiting 


Irecacvarma. Jn sickness of and 
1 Mm of 


NEPHRITIS 
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NAUSEA. 


PEPPER 
PEPPERMINT 
PEPSIN, | 
PIMENTO 

PULSATILLA. In gastrio catarrh 
SALICIN 

Spr. NucB JUGLANDIES, 1 
STRYCHNINE, 1 

SULPHURIC ACD, 1 


ACUTE. vide 


Briaut’s DISEASE. 
AcONITE, 1,8. At commencement 


ALKALIES, 

Aqua CaLcn, | 

ARSENIC, 1 

BELLADONNA, 1, 4 

BROMIDE OF PoTagsiun, 3 

CAMPHOR, 1 

CaNN«BIS INDICA, 3. As diuretic, especially in 
hematuria 

CaNTHARIDES, 3, 1 ™ of tincture every three 
hours to stop hematuria after acute symptonis 
have subsided 

Cop-LIvER On, 3 

CopazBa, 8 

Croton LINDMENT, 1 

CYTISUB SCOPARIUB, 1 

Dierrais, 8, Ag diuretio. 

ELATERIUM, 1, 3 

EucaLyptTus. Given cautiously 

Focualy, 1 

GaLLic Aci, 1 

GLONOI®, 1 

HYoscyamvus 

INCISIONB, 3 

Iron, 3 

JABORANDY, I, 3, 4 

JUNIPEB 

LEAD, 8 

Liquor AMMONII ACETATIS, 1! 

Liq. Porassa, 1 

PILOcarrm, 1 

Potassium BrraRTrareE, 3, 4 

Porassium Iopipr, 1, 3 

PoTassiIuM SULPHATE, 1 

Pelee Over loins, very useful 


SENEGA, 
Tannin, 1,3 
TARTRATE, 8 


TE, 

TINCTURE PERRI PERCHLORDI, | 

TURKIAH BaTus, 3 

TURPENTINR. 1 BY doses, every two to four 
hours 


Wak Baus, 3 


NERVOUSNESS. 


ACOXITR. 1 T of tincture at bed-time for rest- 
leseness and fidgets 

AMMONIUM CHLORIDE, 1 

ARGENT! PHOSFHAS, 1 

Buomipe oF Por assum, 3,4. Over-work and 


worry 
Carrzink, 4, Where much debility 
CaMPHOR, 4 
CHAMOMILE 
CHLORAL Hrpratr, 1,8 
OHLOROFORM, 3 
Con-LivEu OL 
Coup Sroxena, 8 
ELecruiciry, 1 
Exeoor, 1 
Hruze, 4 
Hors. Internally, and as pillow 
HYDRARGYR! PERCHLOBIDUM, 1 
TonaTia 
Muassage, t 
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NERVOUSNESS, 


Musk. In uterine derangement 

Orium, 1 

PxHoarHonns, 1 

STRYCHNINE, 1 

SumBuL. In pregnancy, and after acute illness 
ZINC PHOBPHATE, 1 


NEURALGIA. 


AconrrTrE, 2 

ACONITINE, 1, 2, 3,4 As ointment 

ACUPUNCTURE, 1, 8 

ALCOHOL, 2, 3, 4 

AMMONIUM CHLORIDE, 1, 3,4. 4% dr. doses 

AMMONIUM VALERIANATE, ], 4 

AMYL Nitrirs, 1, 2, 8 

AN ASTHETICS, 3 

ANTIBEPTIC OILS, 8 

AQUAPUNCTURE, 2 

ARSENIC, 1, 2, 8, 4 

ATROPINE, 1,3. As liniment, or hypodermically 
near the nerve 

Avro-TERCHLOR, Iop., 1 

BELLADONNA, |, 2, 3, 4 

BEBEERU BARK 

BLISTERa, 1, 4 

BROMIDE OF Porassiuy, 1, 3, 4 

Bromiprs, 2 

BuTYL-CHLORAL, 2, 3, 4. For neuralgia of fifth 


CaNNaBis INDICA, 1, 3, 4 

Caraicum, 3. Locally 

Carzonic Acw 8 Locally for uterine neu- 
ralgia 

Caurnnry, 1 

CHAMOMILE, 3 

CHauLMoogRra O11, 1 

CHELIDONIUM 

CHLORAL AND CAMPHOR, 2, 3, 4. Equal parts 
locally applied 

CHLORAL AND MORPHINE, 1 

CHLORATE OF PuTassluM, 3. In facial neu- 
ralgia 

CHLOROFORM, I, 2,3, 4. Locally, and by inhala- 
tion, when pain very severe 

Crmiciruua, 2. In neuralgia of fifth nerve, and 
ovarian neuralgia 

Cocaink, 3 

CopKINE, 1 

Cop-Lrv kr Or, 2, 4 

CoicrHicuy, | 

Conrum, 1, 3, 4 

COUNTER-IRRITATION, 3 

Creasorr, 1 

CuPni-AMMONIL-SULPHAS, 1, 

DIGITALIS, 1 

DoGwoopn, Jamaica, l 

ELKcTRICITyY, 1, 4 

ErIspastics, 4 

Eruor, 8,4. In visceral neuralgia 

Erne, 1, 3,4 

Franic PERcHLORIDE, 1 

PrERRO-MANGANAThS, 1 

GALVANISN, 2 

GELsEMIUM, 2, 3, 4 

GLONOINE, | 

Hrprocyanic Aci, 3 

Hyroscyamvs, 8 

JoNaTia. Iv hysterical cases and in intercostal 
neuralgia 

Topings, 1. Especially when nocturnal 

Topips ov Porarsium, 4 

IODOFORM, 1, 8, 4 

Inon, 2, 8 

MassaGE, 2 

MRENTHOL, 1 

MonpuHiye, 1, 3,8. Hypodermically 

MustarD Pouttics 

NARCEINE, 1 

NicKKEL, 1 
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NEURALGIA. 


NITRO-GLYCERD, 2, 4 

Nux Vomica. In visceral neuralgia 
O1L of CLovss. Locally 

OriumM, 8 

PEPPERMINT, 3. Locally 
PHOSPHORDS, 1, 2, 3, 4 
Potassium BICHROMATE, 1 
PULSATILLA 

PYRETHRUM. As masticgtory 
QUININE, 8, 4. In periodical cases 
QUININE SALICYLATE, 1 

SALICIN, | 

SaLicyLic AcID 

Sopium SALICYLATE, 1, 3 

SPINAL ICE-BAG, 8 

STAVESACRE 

STRAMONIUM, 1, 8 

Srryt HNINE, 1, 2 

SUMBUL, Sometimes very useful 
THERMO-CAUTERY 

Tonea, | 

TURKISH BATH, 1 

TURPENTINE, 1, 2 

VALERIAN 

VALERIANATED ZINC, 3 
VALERIANIC ACID, 4 
VERATRINE, 2, 3, 4 

VIBRATION 

WET PACK, 2 


NEURALGIC PAINS. 


CoLp 8PONGING 

Friction. Along back or on limbs 
RUBEFACIENTS, Useful 

VALERIAN 

Wak SPONGING 


NIGHTMARE. 


BROMIDE OF POTASSIUM, 3 
CAMPHOR WATER 


NIPPLES, SORE. 


AtcoHoL. Locally 

ARNICA, 3 

BaLSAM OF PERU 

BALSAM OF TOLU 

BENZOIN, 1 

Borax. Saturated solution locally 

BraNDY AND WaTER, 3 

Oarspouic AciD, 1 

CaTECHY, 1 

CHLORAL POULTICE, 1 

CoLLoDION, 1, 3 

FERROUS SUBSULPHATE. Locally 

Inpia RvBEER, 1 

LEaD NITRATE, 1 

LEaD SALTS 

LImk WATER, 3 

PorassiuM CHLORATE, 1 

RHATANY, 1. 1 part extract to 15 of cacao 
butter 

SHIKLD, 1 

SILVER NITRATE 

SuLPHUROUs AcID, 8 

TANNIC ACID, 4 

TANNIN, GLYCENINE OF, 1 

ZINC SHIELD, 3 


NopEs. 


MERCURY OLEATE, 3. With morphine, locaily 

Porassium Iopipg, 3, Internally and exter- 
nally 

Srramonivum LEAVES. As poultice 
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NYCTALOPIA. 


AMY. Nirrits, 1 

Busters. Small to external canthus 
QuININE 

STRYCHNINE, | 


NYMPHOMANIA. 


ANAPHROps1acs, 1 

Bromimpk or Potassium, 1, 2, 3, 4. In large 
doses 

Campnor, 2,3. In large dosea 

CaMPHOR MONOBROMATE, 3 

DIGITAL, 1 

LUPULINE 

OrrvumM, 1 

STRAMONIUM, 1 

SuLPHUR. When due to hemorrhoids 

SuLPpHURIC Aci. Internally 

Toracco, 2. So as to cause nausea, effectual 
but depressing 


OBESITY. 


ALKALIEs, 2, 8 

ALKALINE Waters, 2. Especially those of 
Marienbad, 2 

AMMONIUM BROMIDE, 1, 2 

Bastixe’s Svstem—living on meat and green 
vegetables, and avoiding starch, sugars, and 
fats, 1,2 

Fucus VESICULOsvs, 1 

Liq. PoTass”, 1 

PoTASSIUM PERMANGANATE, 3 

Sa.rgs, 1 

Sonica CHLORIDE, 1 

SULPHUROUS WATERS 

VEGETABLE ACIDS, 2 

Visser, 3. Very injurious 


ONYCHIA. 


Aum, 1 

ALUMINIUM SULPHATE, 1 

ARSENIC, 1 

Carspotic Acm. As local anesthetic 

CHLORAL, 2. Locally 

CORKOSIVE SUBLIMATE, 4 

Perri PercHLonipum, 1 

Prrri PensuLpuaa, 1 

Toporor™, 1,2. Locally 

Leap NitTnareE, I, 3, 3, 4 

Mxncury, 3. As ointment, alternately with 
Itices 

SILVER NITRATE, LL. At commencement 

Taxi‘, 1 

Tar OINTMENT 

TaRTAR EXETIC 


OPHTHALMIA, vide CONJUNCTIV- 
ITIS. 


Orcuitis, vide EPrpIpYMITIR. 
Otitis, vide EARACHE. 


OTORRH@A. 


Aconirsg, 3 

ALCOHOL 

Aus, 1,3. Insuffiation 
ARBSEXIC, 1 


Boric Acip, 1 
Capmium, 2. Locally 
CaRBOLIC ACID, 1 


OTORRHGA. 


ORLORAL, 1 

Conp-LivEr Orn, 8 

CoTTron Woot, 1 

IopIDE. 2 gra. to an ounce locally 

TIoporonm, 1 

LEAD ACETATE, 8 

LEaD LOTIONS, 3 

LIME WATER, 3 

vee Bop&. Locally, when discharge is 

8 

MERcURY, Brown Citrine OINTMENT, 2 

PERMANGANATE OF PoTassiuM, 4. As injection 
or apray 

QUININE 

SILVER NITRATE, 2. Locally 

Spr. Vint REctT., 1 

SULPHO-OCARBOLATES, 2 

TANNIN, GLYCERINE OF, 3,8. Very useful 

Zinc SULPHATE, 2 


OVARITIS AND NEURALGIA. 


GoLp 


OXALURIA. 


MINERAL ACIDS, 8 
NITRIC ACID, 3 
NiTRO-HYDROCHLORIC ACLD, 2 


OzZNA. 


ACETATE OF AMMONIUM, 8 

Acip, SULPHUROUS, 1 

ALUM, 3, As powder or wash 

BICHROMATE OF POTASSIUM, 2 

BIsMUTH, 8 

BoORO-GLYCERIDE, 3 

BroMINE, 2, As inhalation 

CaLcium CHLORINE, 1 

CALOMEL SNUFF, 1 

CARBOLATE OF IODINE, 2 

CARBOLIC ACID, 2, 3 

CHLORINATED Liuxz. Injections of the solutions 
of 

ETHYL IopIpR, 2 

GLYCERINE AND IODINE, 1 

GoLp SaLts 

Hypnastis. Internally and locally 

INSUFPLATION, 2 

IopIne, 2, 8, 4. As inhalation. Much benefit 
derived from washing ont the nose with a 
solution of common salt, to which a few 
drope of the tincture of iodine have been 
added 

ToporonM, 1, 3 

Irox, 3 

MEDICATED OoTToK, 1 

MERCURIC OXIDE, OR AMMONIATED MERCURY, 8 

Potassium CHLORATE, 1 

Potassium Iopms, | 

POTASSIUM PERMANGANATE, 4 

SODIUM ARSENIATE, 1 

SopiumM CHLORIDE, 1 

SopruM ETHYLATE, Ll 

Brnay, 1 

TANNIN, OLYCERINE OF, 3 

Tincr. Tus, 1 


PaROTITIS. 


ACONITE 

Emerica, 1 

JABORANDL, 1 

MERCURY. } gr. of grey powder three or four 
times a day 

Pou.ricr 
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PEDICULI. 


ANISE 

BAKE CLOTHES to destroy ova 
CHLOROFORM, 1 

CoccuLus Ixpicus 
DALMATIAN FLOWERS, 1 
ESSENTIAL OILS, 3 

Laurry Leaves, Drcoct. 1 
Mrncury, 3. As ointment or wash ~~ 
PETROLEUM, 1 

PYRETHRUM, 1 

Quassia, 1 

STAVESACRE, 3 


PEMPHIGUS. 


ARSENIC, 1, 2, 3, 4 
BELLADONNA, 2 
ORLORATE OF POTASBIUM, 1 
OCop-LIVER OIL 

HoT Batu, 1 

Iopipk o Porassium, 1 
MERCURY 

PrRosrsonres, 1 

SILVER NITRATE 
SULPHIDES, 1 

Tar, 1 


PERICARDITIS. 


ACONITR, 3 

ALCOHOL, 8, Sometimes very useful 

BLEEDING, 1 

Buisrrrs, 1, 8, Near heart very useful 

Bryonta. Useful in exudation 

CALOMEL AND OPIUM. Formerly much used 

Diarra, 1, 3. When heart is rapid and feeble 
with cyanosis and dropsy 

Topme or PoTassiuM, 4 

IODINE, 1 

JODOFORM, 4 

Menrcury, 1, 4 

Ortum, 1. In grain doses every three to six 
hours, very useful 

PoOULTICE, 3 

QUININE, | 

VERATROUM VIRIDE, 3 


PERIOSTITIS. 


Inpiwk oF PoTASSIUM, OR AMMONIUM, 8 

Ioping. Locally 

Mercury, 1. Internally 

MERCURY AND MORPHINE OLEATE, 8. Externally 
MEZEREON. In rheumatic and scrofuious cases 
PHOSPHATES, 4 

POULTICES 

STAVASACRE. When long bones affected 


PERITONITIS. 


Aconitr, 2,4. At commencement 

AMMONIA, 1 

ANTIMONY, 3 

BLISTERS, 4 

Bryonia. When exudation 

OHIORAL, 2 

CHLOMINE SoLution, 8 

CoccuLua Inpicus. For tympanites 

Oo Ln, 4 

Ick, l 

Tooine, } 

IPRCACUANHA, 4 

LERCHES, 2 

Mrucury, 1, 4, When there is a tendency to 
fibrous exudation 

Opium, 1, 2, 3,4. Freely, most useful 

PiumpBic ACETATE, 1 

Porassium SaLts, 2 

Pouticss, 2, 8, 4 
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PERITONITIS. 


QUININE, 1, 2 

RUBEFACIENTS, 2 

STBAM, 2. Applied to the abdomen undera cloth 
when poultices cannot be borne 

TURPENTINE, 2, For tympanites 

VERATRUM VIRIDE, 4 


PERSPIRATION. 


A@aric. In phthisis 

Aromatic SuLpHutuc Aci, 2, In phthisis 

ATROPINE, 2, 3, In sweating of phthisis, in- 
ternally 

BELLADONNA, 3. As liniment for local sweats 

BETULA, 1 

CARBOLIC ACID. With gl) cerine locally for fetid 
sweat 

ErGor, 3 

Gauuic Acin, 2, 3. In phthisis 

GLYCERINK, 1 

JopororM, 3 

JABORANDI, | 

LEAD, 2 

MusCARINE, 2 

N&AT'S Foor OIL rubbed over the surface 

Os, 3 

Orium, 3. Ax Dover's powder in phthisia 

PRRMANGANATE OF POTASSIUM, 2, Locally for 
fetid perspiration 

PicroToxIn, 2, 3 

PILOCARPINE, 3 

QUININE, 3 

banicrx, In phthisis 

SALICYLIC ACID, 2, 
spiration 

SpiInaL Ick-BaG, 3 

SPONGING, 3. Very hot 

SPRYCHNINE, In phthisis 

TANNIN, 3 

VinkGaR. Locally 

ZINC OX1Dk, 2, 3. In phthisis 


With borax in fetid per- 


PERTUSSIS. 


ACONITE, 1 

ALUM, 1 

AMMONIUM CHLORIDR, 1 

AMYL NISKITER, 1 

ARGENTI OaAlwuM, 1 

Arnica, I 

ARSENIC, 1 

ATROPINE, 1 

BELLADONNA, 1 

Bung, 1 

BuistEr, 1. To nape of neck 

BROMIDE OF AMMONTOM, 1 

Browiuok OF Porassium, | 

Bev L-CHLORAL, L 

CANTHARIDES, 1 

Carpwouic Acip, 1. As spray 

CastaNnga Vraca, 1 

Centum OX4LaTE, 1 

CHEKEN, 1 

CHLORAL, 1. In spasmodic stage 

CHLOROFORM, 1, Asinhalation during paroxysm 

CLOVER TEA, 1 

CocHINFAL, 1 

Cop-Liver OIL, 1 

CorFkk, 1 

DECOUTION OF CHESTNUT LEAVES, ad lib, Some- 
times useful 

Tirosgra, 1 

kreor, 1 

KiHkER Spray, 1 

Gas Lote, 1, Exhalation 

CG hLSEMIUM, 1. In spasmodic stage 

}iypDkRoBROMIC ACID, 1 

Hypnocyanic ACL, 1. In habitual cough when 
the true whooping oough has ceased 

HyDhoGEN, PENOXWE oF, 1 
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PERTUSSIS. 


INHALATION OF ATOMISED FLUtDs, 1 

IPRCACUANHA, 1. Sometimes very useful alone, 
or combined with bromide of ammonium 

Lexcuss, 1.‘ To nape of neck 

LOBELIA, 1. In spasmodic stage 

Mux Drat, 1 

MOoNOBROMATE OF CAMPHOR 

Morpninr, 1 

Nirric Aci, 1 

Opium. In convulsive conditions 

Potrasss SULPHURATA, 1 

QUININE, 1 

SaLicrLic Ac, 1, As spray 

SILVER NITRATE 

SopioM CARBOLATUN, 1 

ScpiuM SALICYLATE, 1 

TAXNIN, 1 

Tar, 1. For inhalation 

TARTAR EMETIC 

TEREBINTHINA OLEUN, 1 

Urtica, 1 

VACCINATION, 1 

VALERIAN 

VALKRIANATE OF ATROFINE, 1 

Wiup THYMF, 1 

Zixc SULPHATE, 1 


PHARYNGITIS. 


Aconirg, 1, 2, 8 

Acip, SoLPHUROTS, 1,3 

Act#a Bacemosa, 3 

ALCOHOL, 8. Dilute as gargle 

ALUK, 2,3. As gargle 

AmMONTD ACETATIs, LIQ., 1 

BRLLADONNA, 1, 2, 3 

Capsicum, 3. As gargic 

CimictrtGa. Internally when pharynx dry 

CorprpgeR SULPHATE. Locally 

CuBgBs Powprn, 2. Locally applied 

Execrric CauTEny, 1 

Franic Caroripe. Locally as astringent, in- 
ternally as tonic 

GLycERrixg, 3. Locally, alone or as g!} cerine and 
tannin 

Guasracem, 1 

Hyprastis, 2. Interna!ly and locally 

Icx, 1,3 

Tope, 1, 3 

Toporons, 2 

IPECACUANHA, 38. As spray 

Nitric Acip, 1, 3 

POMEGRANATE Bank. As gargie 

Porassium CHLORATE, lL. Locally 

QvININE. Aa tonic 

SILVER NITRATE, 2,3. In solution locally 

SopremM BORATE, 1 

STKACHNINE. As tonic 

TANNIN, 2,3. AS powder or oc locally 

Zixc SULPHATE, 1,3. As garg 


PHIMOSIS. 


BRLLADONSA. Locally 
Evastic LIGAMENT, 1 
LUPULIN, After operation 
Wak BATHS, 1 


PHLEBITIS. 


Briastrre, 3 

FI AMAMELIS 

Hor FoWEN TATIONS 
OrruM. Toaltlay pain 
REST, absolute 


PHLEGMASIA ALBA DOLENS. 


AMMONIUM Cannonatre. In full doses when 
much prostration 
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PHLEGMASIA ALBA DOLENS. 


BRELLADOWNA Extract. With merourial oint- 
ment locally 

BuIsTERs, In early stage 

CREASOTE, As enemata 

HAMAMELIS 

HYDROCHLORIC AciD. With potassium chlorate, 
in barley water 

Lexcues. During active inflammation 

Opium. Internally and locally to allay pain 


PHOTOPHOBIA. 


Ammontom Caioring, | 

ATROPINE, 1, 3 

BELLADONNA, 3. To eye 

BRoMMR OF Potassivuy, | 
BotryL-CuHLoraL, 1 

CALABAR BEAN, 1 

CHLOROFORM Vaponr, 1, 3 

Cotn, 1 

Coniine. In scrofulous photophobia locally 
GALVANISM, 1 

Ioprvz TR, 1 

MERcURIC CHLORIDE. By insufflation 
NITRATE OF SILVER, 1 

Opium, 1, 3 

Potassium CHLORATE, 1. In large doses 
BETON, 1 

Tonga, l 


PHTHISIS. 


ACTA RAcrwosa, 3 

ALCOHOL, Along with food or cod-liver oil 

AMMONIUM CARBONATE, L 

AMMONIUM CHLORIDE, | 

AMMONIUM Unrate, 1 

ANTIMONIUM TARTARATL \f, 1 

ANTIPYRIN. To reduce temperature 

ARSENIC. To remove commencing consolida- 
tion, and also when tongue is red and irritable 

ATROPINE, To check perspiration 

BRLLADONNA. Locally for pai in muscles 

BKENzoIC ACID, 3 

Bsenzoinx. As inhalation to lessen cough and 
expectoration 

BLISTERS 

BROMIDES, 2 

BUTYL-CHLORAL, 3. To check cough 

CaLciuM CHLORIDE, 1, 2, 3 

CaMPHOR, I 

CaNNABIS INDICA, 4 

Cango Lieyy, t 

CaRBOLIC AciIp, 1, 2 

CHAULMOOGRA OIL, 1 

CHLUORAL, 3, As hypnotic 

CHLORINE, I 

CHLOROD) NE, 1 

CHLOROFORM, 3. As linctua to check cough 

CocaInk, 2. A solution locally to throat and 
mouth tends to relieve irritable condition and 
aphthre, especinlly in later stages 

Con-Livrn Ou, 2, 3,4. Most useful aa nutrient 

Coxius, 1, 4 

Corv Bark, 3 

COUNTER-IRRITATION, 3 

Crrasorg, 1,2,3. As inhalation 

Croros OIL, 3. To chest as counter-irritant 

Dia tratis, t 

Exrmara, 8. Of starch and oplum to contral 
diarrhaa 

Eruxn, 1 

Evucatyrtus O1., 1,4 

Ferri Iopipum, 1 

Ferri StLpian, 1 

Fivoric AcIip, 1 

GALLIC AcID, 4 

GELARMIUM, 3 

Qurcknink. 3. Asnutrientin place of cod-liver 
ofl, locally to mouth in the last stages to re- 
eve dryness and 
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PHTHISIS. 


Gualacuy, 1 

ee 1,2,8. Very useful in early 
stage 

INULIN. Possibly useful 

TopIne LINIMENT, 1, 3,4. As a counter-irritant 
to remove consolidation tn early stage, and to 
remove pain and cough later; as inhalation 
to lessen cough and expectoration 

Toporors, 8. As inhalation 

IPECACUANHA, 3. As spray to the throat to 
relieve bronchial asthma and emphysema, 
combined with fibroid phthisis 

Koumiss, 1 

LINSEED, 1 

MerRcunic CHLORIDE, 3. In minute doses for 
cdarrhoa 

MINERAL AcrDs, 1 

MINBRAL WATERS, 1 

MORPHINE, WITH S1ancH on BismuTH. Locally 
to larynx, and in lar)ngeal phthisis most 
useful 

Mustarnn LEAVEs. Most useful to Jessen 
pain and prevent spread of subacute inter- 
current inflammation 

OL. PIN] SYLVESTHI, 1 

OL. LINI AND WHISKY, 1 

Orrum, 8. To relieve cough, and, with ipeca- 
cuanha and Dover's powder, to check sweating 

Oxauic AcID, 1 

OXYGEN, 2, 3 

Ozoxs, 1 

PancREaTic EMUL&ION, 1 

PEROXIDE OF HYDROUGLS, | 

PHALLANDRIUM, 1 

PHoOsPHATR, 2, 4 

PHOSPHATE OF CaLcium, 3, As nutrient, and 
to check diarrhaa 

PHOSPHORIC ACID, 1 

PicroTox1, 2,3. To check perspiration 

PILOCcARPINE, 2,3. To check sweats 

PLUMBI ACETAS, 1 

PLUMB! CARBON a8, 1 

PoporHyYLLuM, 1 

Porass®, Liquor, 1 

PotTassiumM CHLORIDE, 1 

Potassium IODIDE, | 

PRUNUS VIRGINIANA, 2, 4 

Prunua, TINCTURE, 1 

QUININE, 1,3, As tonic to lessen temperature, 
to check sweat 

Raw MKAT AND PHORBPHATES, ! 

Sanicrxrnn Acip, 3 When breath foul and 
expectoration offensive 

BANGUINARTIA, 1 

bkA BATHING, 3 

nkA VoYAGh, 1 

MECALE, 1 

SILVER NITRATE, 1,3 

SNurFF, | 

Sopium Benzoats, 1, 2 

Bopium CHLouioe, 1 

Sopium Puosprarr, } 

SPONGING, VERY HOT, 3 

STRYCHNINE, 2, 4 

SvuGARk, 1 

SULPHUR, 1 . 

BuLPHURic ACID, 

SULPHUROUS ACID, 1,3, As fumigation 

TRRERENE, 1 

TSRYMOL, 1, 4 

Tr, Ion, 1 

TRANSFUBION, 1 

TuRKIsH BATH, ], 8 

TURIENTINE, 1 

VINEGAR, 3 


PITyRIAsIs. 


ACETIO ACID, 3 
ABekeIC AND Mracury. Internally 
BICHLORIDE OF MERCURY, 3 
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PIryRIASIS. 


Borax, 2, 3, Saturated solution or glycerine 
locally 

Casg¥rur OM, 4 

CARBOLIC ACID, 2, With glycerine and water 

- locally 

CHRYSAROBINUM, 

CITRINE OINTMENT, 1 

GLYCERINE, 1 

LEAD, 3, Locally 

MERCURIC OINTMENT, 8. Locally 

MYRTOL, 2 

OLEATE OF MERCURY, 2 

SAPO LARICIS, 1 

SULPHIDES, 2, Locally 

SULFHUROUS ACID, 3 


PLEURISY. 


ACONITE, 2,3, In early stage 

ANTIMONY, 3 

BELLADONNA PLASTER. Most usefal to relieve 
pdin in old adhesions 

BLISTERS, 2, 3, 4 

BLOOD-LETTING, 2 

Bryonta. After aconite 

CHLORAL, 2 

Cop-LIvER OW, 3 

Digiratis, 2, When much effusion 

GELSEMIUM, 4 

ig OF PoTassiUM, 2, 3,4. To aid absorp- 
tion 

JopINE, 3,4. Asa liniment externally to assist 
absorption, or as a wash or injection te 
cavity after tapping 

JABORANDI, 1, 4 

LEECH ES 

LocaL WET Pack. To chest 

MERCURY, 1, 4 

MOHPHINE, 1, 2, 3 

PACKING, 3 

PILOCARPINE, 1, 2 

POULTICEs, 3, 4 

PURGATIVE SALTS, 3 

QUININE, 2 

SIN APISMS, 3 

SopiuM CHLORIDE 

VERATRUM VIKIDE, 1, 3 


PLEURODYNIA. 


AcT.£A RAcEWusa, 3 

ACUPUNCTURK, 3 

BRLLADONNA, 3. Plaster or liniment very useful 

BLISTERING, 3 

CHLORAL, 3, With camphor, loca'ly 

Croron O11, 3. Locally in obstinate cases 

ErHeER, 3. As spray, locally 

IupIng, 3. Locally 

Iron. When pleurodynia associated with 
Jeucorrhoes 

MORPHIXE, 1 

MusTARD LEAVRS, 8 

NERVE-STBETCHING, 1 

Opium, 8, Liniment rubbed in after warm 
fomentations or hypodermic injections, In- 
ternally, most useful to cut short attack and 
relieve pain 

Priasrers. To relieve pain and give support 

PouLTiogs, 3 

QUININE , 

STRAPPING, | 

VERATRUM VIRIDE 

WET-cuPPINa. When pain severe and fever 
high ; 


PLEURO-PNEUMONIA. 


BRIONIA 
CaARBOLIO ACID, 2 per cent. solution injected 
locally 
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PLEURO-PNEUMONIA. 


SANGUIXN ARIA 
TURPENTINE. Locally 


PNEUMONIA. 


Acip, PHospnonie, 1} 

AcONITE. Very useful, especially at com- 
mencement 

ALCOROL, 4 

AMMONIA, 4 

AMMONIUM CARBONATE, 2, As stimulant 

Arnica, 1 

BELLADONNA. At commencement 

BuiEDING, | 

Buwsrers. At beginning to lessen paiu 

Bryon1a. When pleurisy present 

CARBONATE OF SuDIuUM, 1 

CHLORAL, 1, 4 

CHLOROFORM, 1 

COLD, 4 

CoL_p Batu, 1 

CoLp CoMPRES8 TO CHEST, 1 

COPPER ACETATE 

CoOpPER SULPHATE, 2 

DigiTaLs, 1, 3,4. To reduce temperature 

ETHER, 2 

EXPECTORANTS, 4 

GELSEMIUM, 4 

IODIDE OF AMMONIUM, 3 

MERCURY, 4 

MORPHINE, 2, 3 

MuscaRINE, 2 

PACKING, 3 

PHOSPHORUS, 3, 4 

PILOCARPINE, 1 

Piumsi Ach ran, 1 

Potassium CHLORATE, 1b 

Potassium Nirkats, | 

POULTICEs, 1, 3,4. To lessen pain 

Quinine, !, 2, 3,4. To lower temperature 

SALICYLATE OF SuDiIuM. <As antipyretic 

SECALE, l 

SkxEGs. As expectorant 

BERPENTARIA, 2. With carbonate of ammonia 
as stimulant 

SIX APISMS, 3 

STIMULANTS, 1 

STRYCHNINR, 1 

Tartar Emeric, 1, 3, 4 

TURPENTINE, 2,4. As stimulant at crisis 

VERATRINE, 1 

VERATRUMN VIRIDE, 1, 2, 8, 4 

Wrr Pack, 2 


POLYPUs. 


ALCOHOLIC SPRAY, 1 

ALUM. As insuffistion 

CaRBOLIC ACID a¥D GLYCERINE, 1 
SEFQUICHLURIDE OF IROK, | 
SopicumM ETHYLATE, 1 

Taxsis, 1. As insufflation 

Tr. Opti cum Croco, 1 

Zixc SULPHATE, 1 


Pro.iapsus ANI. 


ALORS, 1 

ALUM, 3. In solution locally 
BmEauMcetH, | 

Kugcrnaciry, 1 

Exconx, | 

Hyprastis, As enema or lotion 
Ick. When prolapsed parts inflamed 
Nrrric Acp, | 

Orrox, 1 

Perper. Confection 
PobporpHyLium. In small doses 
Sr.ven Nrrnareg, t 
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PRouArsus ANI. 


STRYCHNINE, 1, 8. As adjunct to laxatives 
TANNIN, 8. As enema 


PRouLAPsus UTERI. 


Aum, 8, As hip-bath and vaginal douche 

BroMive or Potassium, | 

Crmuiciruaa. To prevent miscarriage and pro- 
lapsus 

ELEecTRicrry, 1 

GaALta. Decoction of, as injection 

GLYCERINE TAMPON, 1 

ice & Locally when part inflamed, and to 
spine 

Oak Bank, As injection 

SECALK, I 

TANNIN, 8 


Prostate, ENLARGED. 


ALKALIS, 3. When irritation of the bladder 
with acid urine 

AMMONIUM BENZOATE, 2. For cystitia with 
alkaline urine 

AMMONIUM CHLORIDE, 1 

Conivum, I 

Eraor, 1, 2 

Toping, 1, 2, Apply to rectum 

loporokM, 2, As suppository very useful 

SULPHIDES, 2 


PROSTATITIS. 


Busters. To perineum in chronic cases 
Bucau 
CANTHARIDES, 3. Small dosea of tincture 
CUBERBS 
HoT INJECTIONS, 8 
eee Internally and locally 
RON 
Si.ver Nrrnats. Locally 
TURPENTINE 


PruRiGO AND PRURITUS. 


AconIrk, 1. Externally 

ALKALINE Loriona, 1 

ALKALINE WARM BATHS, 3 

Atom. A strong solution for pruritus vulye 

ALUMINIUM NITRATE, 1 

ARHENIC, 1. Internally 

ATROPINE, | 

BaLsam OF Peng, lL 

BEKLLADONNA, 3 

Bonic Acip, 1 

Bonax, 1, 3. Saturated solution 

Bromiok ov Potassium, | 

Caitauei. Olntment very useful in pruritus 
ani 

CoNTHARIDER, 3 

CannoLic Acip, 1,2, 8. Internally and locally, 
especially in prurigo senilis 

CrionalL AND CAMPHOR, 1 

Cit Lonovonm OINTMENT, 8 

Cop-Livrr O11. «As inunction 

Corrosivk SUBLOMATS. For pruritus vulvee 

OraNipg oy Potassium, 2, 3. As lotion or olnt- 
ment, to be used with oare 

E.ecrew try, 1 

GELAEMIUM 

GLYCRRIN® 

GLYCKROLE OF TaR 

Hor Waren, 1 

HyDRARGYRUM BIcHLORIDUM, | 

Hyrpranorrum Otgatom com Monpaina, 1, 3 

Hyrprocraxtc Ac, 9. 


Icx, 3 
loporonyu. As cintment 
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PRURIGO AND PRURITUS. 


Liquor Carnonis DETEHGENS 
Marine Lint, 1 

Mercury. Locally 

Opium, 1 

OIL oF CADE, 1 

PETROLEUM OIL, 1 
PILOCARPINE, 1 

PoTasslUM CARBONATE 
SALICYLIC Acin, 1 

Sapo Viripis, 1 

BILVER NITRATE, 1, 2 

Sopium CaARBUNATE 
STAVESACRE, 1 

BTRYCHNINE, 1 

SULPHATE OF ZING, l 
SULPHIDES 

SULPHITEs, 1, 2 

SULPHUR AND ComMpounns, 1, 3 
TAR OINTMENT 

Topacco, 1. Useful but dangerous 
TURKISH BarTus, 1, 3 

Warm BaTus, 3 


Psoriasis. 


ACONITE 

ALKALINE BaTHa, 1 

AMMONIUM CARBONATE, 1 

AMMONIUM CHLORIDE 

ANSENIC, 1, 2, 8, 4 

BaTus. Alkaline, to remove scales 

BERBERINE 

BLEEDING, 1 

Caseput OL, 4 

CaLoMEL, 1, 3. Locally as ointment 

CaNTHARIDES, 3 

CaRBOLIC ACID, 1, 3 

Carsonic AcID 

CHLORIDE OF Luxx, 1 

CHromic AcLD, 10 gra. to the ounce in psoriasis 
of tongue 

CHRYBOPHANIC ACID, 1, 4 

Oop-LivEr Ou, 1, 3 

Copaisa, 1 

Correk SULPHATE, 8 

CoRRosIVE SUBLIMATE BATH, 1 

CReASOTE Barna, | 

ELECTRICITY, 1. 
applied 

Fats AND Os, 8 

GaLiom, l 

GLYCRRINE, 4 

GLYCRROLE or Leap, 1 

Guano, URATE oF AMMONIUM Batuga, 1 

Hepark Sctpaunis 

Hyrprocwvoric Acpb, 1} 

INDLA-RUBBER SOLUTION, 1 

IoDINxX, 4 


Iris 

Leap Iopme, 1. Locally 

Liq. PoTansa, | 

Mercury, 1, 8. Locally as ointment 

MEZEREON 

Nitric aND Nrrno-Hyprocaionic Acins. 
When eruption is symptomatic of indigestion 

pee 1,2, 4 As substitute for arsenio 
cn, 1 

PotassiUM ACETATE, 1 

Porasstum lope, | 

PyhouaLLic Acw, 1 

Sanicyuie Acip, t 

Saro Lahicia, 1 

Bitven Nireats, 1, 3,3. In psoriasis of tongue 

BuaP, 3 

Sopium ARSENIATR, 1 

BULIHipEs, 3 

SuLrnurn, 1,38, Internally 

SBULPUCR BATHS, 3 

SULPHUR Iopipe, Internally and externally 

Tar, 3. As ointment 

TRREBINTHINA OL, 1 


Constant current rapidly 
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PsorIAsIs. 


THYMOL, 1 
TURKISH BATHS, 8 
ULmMos, 1 
VASELINE 

Wane Barus, 8 


Prosis. 


ARSENIATE OF SODIUM 

ERGOT 

SALICYLIC ACID 

Tr. Iop1, 1 

VERATRINE. Locally to the eyelids and temples 
ZINC CHLORIDE 


PTYALISM. 


Acips. In small doses internally and as gargles 
ALCOHOL, Dilute as gargie 

ATROPINE. Hypodermuically 

BELLADONNA, l, 2,4, Very useful 

BRANDY, 2 

CALABAH Bran, 1 

CHLORATE OF PoTassiuM, 1. As gargie 
CHLORIDE OF ZINC, 1 

IODIDE OF POTASSIUM 

lopINk. As gargle, 1 of tincture to 30 of water 
OPIUM, 4 

PURGATIVES, 1 

SULPHUR, 1 

TANNIN, 2 

VEGATABLE ASTRINGENTS, 2 


PUERPERAL CONVULSIONS. 


ACONITE. In small doses frequently 

AN XSTHETICS, 4 

BELLADONNA. Useful 

BENZOIC ACID, 1 

BLEEDING, 3 

BROMIDE OF Potassium, 1, 3 

BRoMIDES, 3 

CaMPHOR, 4 

CHLORAL, 1, 3, 3, 4. In full doses 

CHLORUFORM, 1, 2, 3, 4. By inhalation 

COLD TO ABDOMEN, 1 

Dry CurPina over LOINS 

ETHER, 1 

Ick. To head 

MORPHINE, 2, 3. Hypodermically very useful 

MusTarD. To feet 

NITRITE oF AMYL, 2, 4. Of doubtful utility 

NITRO-GLYCERIN, 4 

OL. CROTON18, 1 

seen 1 

VERATRUM Vinwwg, 1. Pushed to nausea very 
useful 


PUERPERAL FEVER. 


AciIp, SALICYLIC, 2 

AcCONITE, 1. Useful at commencement 
ALKALINE SULPHATES, In early stages 
AMMONLE LiQ,, ] 

AmyYL Son, oF 1oDINE, 1 

BuisTers, 1 

Borax, 4 

CaLumBa. Ags tinoture 

CaMPHOR, 1 

CarBoLic Ac, 1, 3 

CHLOROFORM, 1 

CREASOTE OIL, 1 

DiGItTALls, 4 

EmeErTica, 1 

Ereor, 1 

HLSe Ana TBues 1. The subchloride or bichlocide 
Ick, 

IopIng, 1 

Tpecacuanda, 1 
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PUERPERAL FEVER. 


Orrom, 1, 2. For’ wakefulness and dcfirium 
very useful 

PRRMANGANATE OF POTASSIUM, 3 

PLUMBI ACETAS, 1 

Potassium OXALATE, 1 

PURGATIVES, 1 

Quintrg, 1,3. In large doses 

RRSORCIN, 2 

Sopi0M BENZOATE, 1 

Soprum SULPHITE, 1 

STIMULANTS, 1 

StRaMONIUM. With cerebral excitement 

Tr. Perri PERCHLORIDL, 1 

TURPENTINE, 1, 2, 3, 4. With much vascular 
depreseion and tympanites 

VENESRCTIOXN, | 

VERATRUM VIRIDE, 1 

WaRBURG’s Drops, 1 


PUERPERAL MANIA. 


Acoxrrre. With much fever 

ANASTHETICS, 2. During paroxysm 

BROMIDE OF Potassium, 2, 3 

BROMIDE, 3 

CaMPHOR, 1 

CHALYBEATES, 2 

CHLoRAL, 1, 3, 3 

CHLOROFORM, | 

Cmiuciroca. Useful in hypochondriasls 

DUBOBINE, 2 

Hyoscyamus, 2. In mild cases 

Trox. In 

MORPHINE, 2, 3 

Orrom, 1 

PoULTICES 

Quivore, 2. When much sickness 

SrramMontum. When deliriam furious but 
intermittent, or suicidal, or when impulse 
to destroy child 

TanrTak Exestic, 1, 3,8. Frequently repeated 


PUERPERAL PERITONITIS. 


Aconire. At commencement 
ANTIMONY, 3 
CHLORINE SOLUTION, 3 
Cnuciwuca. In rheumatic cases 
HreaT TO ABDOMEN, 2 
Ick TO ABDOMEN, 2 
LaxatTrvms. Useful combined with Dover's 
powder and hyoscyamnus 
MrncoRY, 4 
Orrum,3. Very useful 
Inte, 2. In large doses 
RPENTINE, 3. As stimulant, 10 m. frequently 
repeated 


PURPURA. 


AGcrmoxi, | 

A.tusM. Locally with brandy 
ARrsEnnc, 3 

DisitTaL, 2 


Mo.L«sexa, 1 

Nrraars oy Porsassrom 
Nox Vomica 
Puosrnatzs, | 
Poraservm BInoxaLaTE, 1 
Porassrum CuLonatn, 1 
Porassium O1Tuatx, 1 
QUININE 
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PURPURA. 


SULPHURIC ACID, 3 
TaNNIC ACID 

Tr. Laricis, 1 
TURPENTINE, 1, 2, 3, 4 


PYAMIA. 


ALCOHOL, 4 
ALEALIB, | 


AMMONIUM CARBONATE, 8 
BLEEDING, 1 

Boric Acip 

ERGOTIN, 1 

PERRI PERCHLORIDOM, 1, 4 
IODINE, 1 

JABORANDI, 1 

MaLT Liquor, 2 

Oi, oF CLovES. Locally 
PERMANGANATE OF PO1ASSIUM, 8. Internally 
QUININE, 1, 3, 3,4. In lurge duses 
HRESORCIN, 2 

SaLicrm, 3 

BaLICYLIC ACD, 2 

TANNm, 1 

TURPENTINE. As stimulant 


PYELONEPHRITIS. 


CANTHARIDES, 3 

ERIGERON, 2 

RUcALYPTuas, 2 

(FALLIC ACID, 2 

HYDRASTR 

PIPsisskWwa (CHIMAPHILA), 2 
TUHRPENTINE, 2 


Pyrosis. 


Bismuth, 3, 4 
CAMPHOR, 1 
CaRBOLIC ACID 
CREASOTK 
GaLLic Acip, I] 
GLYCERINE, 1 


,3 
MANGANESE OXIDE, 3, 4 
MINERAL ACIDS 
NITHATE OF SILVER, 4 
NItTrRic ACmD, 3 
Nox VoMIca 
OXIDE OF SILVER, 4 
Putvis Kino Composirvr, 1 
STRYCHNINE, 1 
SULPHURIC ACD, 1, 3 


RELAPSING FEVER. 


LaXAaTIVES 
Legcues. As cupping for headache 
QUININE 


REMITTENT FEVER. 


ACONITE 
ARSENIC, 4 
BRnzoaTea, 2 
CoLp Arrusioy, I 


CS 
Griazuium. In billions remittcnts 
HYPosuLpuirTszs, | 

TPECACUANBA, 4 


' Brvinceroxs’s Pitza, 1 


Monruixz. Hypodermically 
Myrnrau, 1 
Nirric Aci, 1 
Packing, Usetu) 
at 90-30 gr. for a dose, once or twice 
y 


Resonrcix, 3 
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REMITTENT Fever. 


SALICYLIC ACID, 2 
BILVER Nitrates, 1 
Sop1uM CHLORIDE, 1 
TURPENTINE, | 
Warksuna'’s TINcTuRE, 4 


RenaL CaLcuui, vide CALCULI. 


RHEUMATIC ARTHRITIS. 


Aconrrr. Locally 

AcTRa RACEMOBA, 3 

Arnica. Interually and externally 

ARSENIC, 1, 2, 3, 4 

BOCKEYE, 1 

CHAULMOOGRA OIL, 1 

Cudicuwruea. When pains are nocturnal 

Con-Liver OIL, 2, 3 

OCOLCHICUM, 2 

CoLtD DoucHE, 3 

BLECTRICITY, 1 

GQUAIACUM 

IoDmME OF Potassium, 3, 4 

Iopipxs, 2 

Iopmg, 1,3. Internally as tonio 

Joporons, 1 

Liraium, 2. Internally and locally 

MORPHINE, | 

Potassium BRoMIpDE, 3. 
pain 

QUININE, 1 

QUIMINE BALICYLATE, 1 

Bovpios SALICYLATE, 1 

STIMULANTS, 1 

STRYCHNINK, 1 

SuLPHIDEs, 8 

SULPHUR 

TuRkise Barn, 1, $ 


Sometimes relieves 


RHEUMATISM, ACUTE. 


Acm STEAM BATH, 8 

ACONITE, 1, 2, 3, 4 

AcT&A RACKEMOBA, 1, 3 

ACUPUNCTURE, 3 

ALCOHOL, 4 

ALKALIES, 1, 2 

AMBER, OIL OF, 4 

AmmoniuM BrumipeE, 3, 4 

ANTIMONY, 1 

AQUAPUNCTURE, 1 

ARNICA, 3 

Ansmmic, 4 

BELLADONNA, | 

Baevzoares, 3 

Bsxzoic Acip, 8 

BICARBONATE AND CITRATE OF Potaseivn, 8 

Buisrers, 1,2, 8. Very efficient around joints, 
near to cardiac region 

BRYORIA 

Bure@unvy Prrcg, 4 

OCasgrur OL, 4 

CaRnOLic AcDD, 1, 4 

OHLOROFORM, 4 

CrmiciruGa, 4 

Crrnio Aci, lt 

Cop-Lrver Ou, 4 

CoLouicu™, 1, 4 

OoLp Batua, 1, 2, 8 

Oowtum, 3, 4 

Cre agore, 1 

Dieira.is 

Doxovan's SuLUTIon, 4 

DovgEr's POWDER, 4 

DuLcamMaRs. In persons liable to catarrh 

PakaDmarTion, 1 

Fraxorvs PoLyGamta, 1 

GUALACUM, 4 

Borax CHESTNUT OW, 1 
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, RuEumatisM, ACUTE. 


Hort Pack, 1 

IODINE, 4 

IODOFORM, 4 

IRON, 2 

JABORANDL, 4 

LEECHES, 1 

LEMON JUICE, 1, 2 

LIME JUICE, 3 

LiTHIUM BROMIDE, 2. Especially when insomnia 
and delirium present 

MAGNESIA, 4 

MANACA, 1 

Mercury, 1, 4 

MINERAL Acips, 1, 3 

MINERAL Barus, 1 

MUSTARD PLAsTers, 1 

Opium, 1,3,4. 1 gr. every 2 or 3 hours, especially 
when cardiac inflammation 

PACKING, 3 

PELLITORY, 4 

PERMANGANATE OF PoTassiuM, 1 

POTASSIUM ACETATE, 1 

PoTAassiuM IODIDE AND OPIUM, 1 

POTASSIUM NITRATE, 1, 3, 4 

POULTICES, 3 

PROPYLAMINE, 1 

QUININE, 1, 3,4. As antipyretic 

KuHUS TUXICODENDRON. Exceedingly useful in 
after-stage and subacute forms 

SALICIN, 1, 2, 3 

SALICYLATR OF Soptum, 1, 3. 
most quickly 

BALICYLATES, 1, 2 

SCUDAMURE'S MIXTURE, 4, Contains colchicum 
wine, magnesia, and sulphate of magnesium 

80D1UM BENZOATE, l 

SPIGELLA ANTHELMINTICA. In pericarditis and 
shifting inflammation of joints 

Spruce, UtMansa, | 

STEAM BaTH, | 

STLMULANTS, 1 

SULPHUR, 4 

SULPHURATED POTASH, 4 

SULPHUROUS ACID, 1,3. Fumigative 

TR. Fern, 1 

TRIMETHYLAMINE, 1, 2 

TURKISH BaTH, 3 

VERATRINE, 1, 3, 4 

VERATRUM VIRIDK, I, 3 

ZINC CYANIDR, 1 

ZINC OXIDE, 1 


RHEUMATISM, CHRONIC. 


AconiTs, | 

ACTAA RACEMOBA, 3 

ACUPUNCIURE, | 

ALKALINE Haisits, 1 

ALKALINE MINKRAL WATERS, 3 
AMMONIUM CHLORIDE, 1 

AMMONIUM PuospHats, 1 

ARNICA 

ARSENIC, 1 

ATROPINE, 1 

BELLADONNA 

BulstTEenina, 8 

BRYONLA 

Buneunpy Preew. As plaster locally 
Castrur Ou. Internally and externally 
Carsicun, 3 

CaRBONIC ACD, 3 

CHAULMOOGKA Ou, 1 

CHIMAPHILA 

CHLORAL, 3 

CIMICIFUGA, 2 

Con-Livzr O11, 2,8. Internally and locally 
CoLCHICINE, 1 

COLCHICUM, 2 

OoLD DoucHugs, 8 

DULCAMARA 

Farabiwarioy, 1 


Relieves pain 
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RHEUMATISM, CHRONIC. SCABIES. 
GALVANIAM, 8 CorPgr SULPHATE, 3 
Guatacum, 1, 2 CORROSIVE SUBLIMATR, 2 
GUARAKA, 1 GLYCERINE, 1, 4 
IcE AND Sa t, 8 Joprg, 1 
IopDIDE oF Potassium, 1, 3. Eapecially when Kamada, 1. As ointment 
pain worst at night Liq. PoTassa, 1 
IopIwEs, 2 MANGANESE, 2 
Topink, 1,3. Locally Mracory. White precipitate ointment 
Lamp Brack, 3 Om. Inunction 
LITHIUM BrRowips, 3. When smaller joints PETROLEUM, | 
affected PHOSPHORETTED OIL, 1 
Lepv in Potassium IoDIDE, 3 
MANGANESE SULPHATE, 2 Sorr Soap 
Massauk, l STAVRSACRE, 1. As ointment 
MERCURY AND MORFHINK, 3. Oleate locally Srorax, 1, 8 With aimond oll, when skin 
MRZEREON, 3 cannot bear sulphur 
PACKING, 3 SULPHIDE oF CaLCIUM 
PHYTOLACCA SuLPHIDES, 2 
Prvz Lear Batus, 1 SuLPHITES, 2 
POTAassIO-TARTRATR OF IRON, 1 SuLPHUR, 1, 8. As ointment 
PoTasSsiuM NITRATE, 3 SULPHUR AND LIME, 3 
PovLrices, 3 SuLPHUR BaTHes, 2 
PROPYLAMINE, I Suupuunic AcID, 3. Internally as adjuvant 
QcIniInk. When much debiity and night SULPHUROUS AcID, 8 
sweats Tak Ointment 
QUININE SALICYLATE, 1 V aASELINE 


Kuve Toxicupexpkox. Internally and locally 
SALICYLIC ACID, 2 


SonroM SALICYLATE, 1 SCARLET FEVER. 
STRAMONIUM, i ‘ ‘ nid 
SULPHUR, |, 2,3, Locally, and as su'phides or Acp, Acrtrc, ! 
sulphur waters internally Acip, Nrrric, 1,8 
THUJA OCCIDENTALIS, ACONITS, 2, 3, 4 
TURKISH BaTus, 2, 3 AMMONIUM BENZOATL, 1 
VERATRINE, 3 AWYL Hypripe, ! 
XANTHOXYLUM, 2 Alshsi:,3 It tongue regains red and Irritable 
durlug convalescence 
RICKETs. Bai.Lavuns 4, 1, 2, 3, 4 


BENZOATE OF SUDIUM, 2 
CALCIUM PHOSPHATE, 3. If child is suckling it Bromins, L 


may be given to uurse Cannoiic Aci, 1,2. As gargie 
Gao lives Ou, 2, 3,4 CARBONATE OF AMMOSIUM, 1, 2,3. Greatly re- 
CoLp Sponeina, 3 oommended In frequent doses given in milk 
FeRnic lope or ciunamon water 
GALLIC Ac, | Citonrat, } 
Tron, 2, 8 CHLORINE WATER, 1, 2,3. As gargle 
Liu, 1, 3 CoLb Compress, 3, To throat 
Nrrno-H ypnocuLoric Acip Baths, 1 Corp Ayvrsion, 1, 3, 4 
PHOSPHATES, 2 CopatBa, | 
PHOSPHORCS, 2, 4 Di@rraLb, 1, 2 
QUININE, Pat, 2, 3. As inunction to hands and feet during 
SARSAPARILLA, 1 the rash, and over the whole body during 
SueaR, 1 desquamation 
Painter te iene ey stage with 
al aria very useful 
SARCINE. Sor nit 
Catcrom Curonte, HyDaocaLonto Act, 1, 8 
ABBOMIC 10D, lou, 3. To suck, especially at commencement 
CrKasore, | Ice PouLTicx, 3 
GAKTRIC SYPHON, To wash out stomach loping, 
Boi subai x ae JUNIPER OIL, 3. As diuretic when dropsy occurs 
Woop SPIRIT, i Menrcouny, 1,3. 4 0f a gr. of grey powder every 
’ hour to lessen inflammation of tonsils 
Movenat Acts. Internally, and as gargle 
SCABIES. Musraxp Barn, 3. Whan rash recedes 
Pacxine, 3. Useful and comforting 
ALKALIES, 8 Potassium CHLORATE, 1, 4 
Ammer. As ointment Porassicm Iopme, I 
Ansenic, 1 PoTassium PERMAXGANATE, 8, As gargle to 
Baking of clothes to destroy ova throat 
Balsam OF Perv, 1. Locally, agreeable and Puraatives. Most useful to prevent albu- 
effective minuria 
Benzorc Ac. As ointment or Jotion 1, 2,4 
Oasurut O11, 2 RCIN, 2 
CaRBOLIC ACID, 1,3. Dangerous Ruve Tox10opEnDRow 
Oxntonorong, | BALICYLATE OF BoDIUM. As antipyretic 
Coa T y 1 parceuinn FE eodeomasil in paralysis 
AL Tarn NaPHtTHa, YCHMINM, 3. y 
CoccuLus Ixpicus. As ointment ‘ SULPHATE OF Macwusium, 8 


Cora, 1 SULPHUR, 1 
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SCARLET FEVER. 


SuULPHUROUSACDD,1,3. Inhalation when throat 
much affected 

Tr. FERRI, 1 

VERATRUM VIRIDE, 3 

WATKR, 3 


SCIATICA. 


Acip, SULPHURIC, | 

ACONITE, 3, As ointment or liniment 

ACTZA RACEMOKA, 3 

ACUPUNCTURK, 2, 3 

AQUAPUNCTURK, |, 2 

ATROPINE, 1, 2,3 

BELLADONNA, 8 

Bus ren 

Cacrery, 1. Exceedingly useful, slight appli- 
caution of Paquelin’s thermo-cautery 

Civonkpe br AMMONIUM, 1, 3 

CHLURAL, 1 

CHLOROFORM, 1, 2, 8. Locally as liniment, 
inhalation when pain excessive 

Con-Liven OW, 4 

Con1unm, 4 

Coraisa Rea, 1 

CoUSTER-IRRITATION, 8 

Croros O11, 1,3. Internally as purgative 

ELECTRICITY, 4 

Erukx, 1,3. As spray 

GALV ANISM 

GELSRM1UM, 1 

GualactmM, 1,3 : 

Topipk oF Purassicm, 1, 3,4 

TODIDERS, 2 

MEN riton, | 

Morruish, 1,2, 8. Hy podermically most useful 

PHoSPHONS, 1 

PLastTens, | 

Pou ticss, 3 

BaLicYtic Acm, 2 

SALICYLATE oF Sopruy, 1, 8 

Sanp BaTH 

SECALE, | 

SILVER NiTraTs, 1, 2 

STRAMONIUM, internally, pushed until phy- 
siological action appears 

SULPHUR, 1, 8, 4. Tied on wito flannel over 
painful spot 

TURKISH BaTH, 3 

TURPENTLNK, I, 2,3. In }0z.doses internally for 
three or four nights successively 

VENATRINE, 3, As ointment 


e 
SCROFULA. 


Acacia CHARCOAL, t 

Aci, PHoxpnonic, 4 

ALCOHOL, 4 

ARSENIC, 1 

Banium CHLORIDE, 1 

Bustrmns, 3. To enlarged giands 
CaLci1um PHOSPHATE, 3 
CALOMEL, 8 

CHALYHEATE WATERS, 2? 
OBLORIDE oF CaLciuM, 8 
Cop-Livger Ou, 3, 3,4, Exoeedingly serviceable 
Fata, 1. Inunction 

GaLium APARINUM, | 

(OLD SALTS, 1 

IopmEs, 2 

Iopipg oF {non, 8, 4 

Iopixe, 8,4. Locally to glands, and internally 
Tron, 2, 8 

Miuk aND Link WarTER, | 
Prroxiws or HypRoveEN, 1 
PIPsissRWw a, 4 

PHOSPHATES, 2, 4 

Poraseium OBLORATE, 1 
BaAKGUINARIA, 2 

SaRSAPARILLA, 2 4 
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SCROFULA. 


Sorr Soap, 3 
STILLINGLA, 2 
SULPHIDEs, 1, 3 
WaLnut Leaves, 1 


ScurRvVY. 


Bere As preventive in the absence of lime- 
juice 
Aconirg, In acute stomatitis with selivation 
in scorbutic conditions 
AGRIMONIA, 1. Useful in the absence of other 
remedies 
ALCOHOL. Diluted as gargle 
ALUM. Locally with myrrh for ulcerated gums 
AMMONIUM CARBONATE. In scorbutic diathesis 
ARSENIC. In some scorbrtic symptoms 
AIROPINE. Hypodermically when salivation 
CincHuona. As decoction, alone or diluted with 
myrrh as gargie 
Crrric Acip. As substitute for lime-juice 
Ereor, 1 
ERGOTIN, HYPODERMIC INJECTION OF, or Ergot 
by mouth to restrain the haemorrhage 
FsRRI ARSENIAS, 1. As a tonic where other 
remedies have failed 
FERRt PERCHLORIDI, TixncTuRA, 1. To restrain 
hemorrhage 
ae TixcTurna, 1. Like Ferri Perchlor., 
ct. 
Lemon Juicr, 4. Exceeding!y useful as preven- 
tive and curative 
LIBERAL Dik often sufficient 
Ligvor Sop# CHLoRINAT. Locally to gums 
Ma.t, l. An antiscorbutic 
ORANGES. Useful 
PHOSPHATES, 1. Non-assimilation a cause 
POTASSIUM BINOXALATE. In doses of 4 grains 
three times a day; if not obtainable sorrel 18 
useful instead 
et CirraTK, 1. Substitute for lime- 
uice 
QumINE. With mineral acids internally 
SILVER NITRATE 
TARTAR EMETIC 
VEGETABLE CHARCOAL As tooth-powder to 
remove fetid odour 
Lirias Very inferior substitute for lime- 
ce 


SEa-SICKNESS. 


AMYL Nitrire, 1. A few drops on handkerchief 
inhaled ; the handkerchief must be held close 
to the mouth 

ATROPINE, 3. 3, gt. hypodermically 

BRLLADoNNA, 1. Like Atropine 

Birrers, x. Calumba, &c. 

Car¥aging Orrrate, 1. For the headache 

CaNnaBis Innica, 1. 3-3 gr. of the extract to 
relieve headache 

Carsicvn, 1. 

ecreceo ig Icep, 1. Small dosea frequently 


repea 

CHLOoRAL, 2, 3. 15 to 30 grs. every four hours 
most useful; should be given before nausea 
sets in; the combination with Potassium 
Bromide taken with effervescing Citrate of 
Magnesia is very good 

CuLoroForm, 9,3. Pure, 2-$ min, on sugar 

CuHLORIC ETHER. Stomachic tonic 

Cocaine, 1. Infusion of Coca leaves quickly 
relieves 

COUNTER-IRRITATION, Mustard plaster or leaf 
to epigastrinm 

CREASOTS, 1 

Hyprooranic Aci, | 

Hyoscyamine, 1, 3. yy gr. with the same quan- 
uy of strychnine 

Ick, 1. To spine 
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SEa-SICKNESS. 


MaGnETIC BELT, 1. 

MORPHINE, 3. Hypodermica'ly 

NITRO-GLYCERIX, 2. Same action as Nitrite of 
Amy] 

Nirro-HYPROCHLORIC ACID, 1. Formula: Acidi 
nitro-h)drochlorici, 3iij., Acidi hydrocy anici 
dil., 388., Magnesii sulphatis, 5ij., Aq., §vil. 
4]. ter die sumenda 

Nux Vomica, 2. When indigestion with con- 
stipation 

PorasstumM BromMIDE, 1. Should be given several 
days before voyage is begun 

Sr. 5 Aaepce ARSENICAL WATERS, l. 

SALT AND WaRM Warten, 1. 

Sopium Bromipk. Like Potassium Salt 


SEBORRHEA. 


Borax, 4. With glycerine and lead acetate, as a 
local application 

GLYCERINE 

IODINE 

Leap ACETATE. With borax and glycerine, as 
above 

Liqcor PotassZ, 2. Locally applied to hardened 
secretion 

Sopitm CHLORIDE 

Zixc OxipE, 2. In inflammation the following 
formula is useful : R Zinei oxidi, 3j.; Plumb 
carbonat, 5}.; Cetacei, 3). ; Ol. olive, q.a.; ft. 
ung. 


SEXUAL EXciITEMENT. 


CAMPHOR, 3,4. Will often control 

DiertaLss, 1, Anaphrodisiac; also diminishes 
quantity of seminal fluid 

LUPULUsS HuwULos, 4. In large doses 

Oprom, 1, Anaphrodisiac 

Porassium Bromine, 4. The most generally 


STRAMONIUM, 1. In nymphomania, or epilepsy 
due to sexual excitement 


SLEEPLESSNESS. 


ALconoL, 3. With care in febrile disorders 

Buryl_-CaworaL. Like Chioral 

CaXNaBis Inpica. Instead of opium, when the 
latter does not agree 

CHLORAL HyppaTs, 3. In the high tension of 
Bright's disease ; in delirium tremens, acute 
mania, and puerperal convulsions; contra- 
indicated by weak heart 

Copgrsg, 8. A pure narcotic 

DiGita, 3. In want of arterial tone, marked 
hy biood rushing to the head when the person 
lies down 

Bruner, 4. In full dose 

Guuszuiom, 2. In mania with motor excite- 
ment 

Co_p Spoxerms6 either of the whole body or 
feet only, followed by brisk rubbing 

AYyYvscyaMInk, 3. Siecplesaness of acute mania 

Hor Pitvow 

HYpxNone 

Letrucr. A supper of lettnoe and ale 

Orica, 3,4. In acute disease 

Porassicm Brome, 3,4, In over-work of any 
deseription ; in alcoholic mania 

Prosernorcus, 2 Well combined with chloral 
in cerebral anemia and in the aged 

UxETHAXE. Like Chiral 

Wak Batu, 3. Or warm sponging 

Wer Pack. Like the pr g iu fever 


SNEEZING, 
Arsgsic, 8. In peveyees) sneezing, such as 


usually ushers in Lay fever 
BELLADONK A, 1 


SNEEZING. 


CAMPHOR, 8. As powder, or strong tinoture in- 
haled in commencing catarrh 

CRAMOMILE FLOWERS, 1. In nares 

Corton PiuG. In nares 

GELSEM1UM. In exoessive morning sneezings 
with discharge 

JopINk. Inhalation 

MERCURY. Heaviness of head and pain in limbs 

POTASSIUM JODIDE, 8. 10-gr. doses frequently 
repeated 

PRESSURE BENEATH NosE, over the termination 
of the nasal branch of the ophthalmic division 
of the fifth 


SOMNAMBULISM. 


OPIUM 
Potassium Bromims, In all cases of children 
and adu.ts 


SPASMODIC AFFECTIONS. 


ACONITE, 8, 4. Externally and internally; it 
subdues motor s , and the spasms of dys- 
pnoea in spasmodic asthma of children 

ALCOHOL, In the dyspnoea of fever with 
caution, and in tatulent distension 

Ammonia, 3. In syncope, aud in the intestinal 
colic of children 

Ammoniactm. In hysteria 

AMyYL Nitrite. In spasm of the arterioles 

ANASTHETICS. To reduce muscular spasm 

AkseENIc. Nervine tonic in hysteria, epilepsy, 
&c. 

ASAF@TIDA, 4. Carminative, and to relicve 
functional s 

ATROPINE, 3,4. Internally, to relieve spasm of 
involuntary muscular fibre; hypodermically, 
loca] spasm 

Caseput, Ov. oF, 4. In intestinal colic 

CaMPHOR, Nervine, vaso-motor, respiratory 
stimulant 

CarpamMoms, Carminative 

CHAMOMILE, OL uF. Migraine 

CHLOROFORM. In small doses to co-ordinate ; in 
large doses it paralyses muscular movements 

CrumiciruGa. Congestive dysmenorrhoa; and 
in acute bronchitis 

COCAINE, 4. Cerebral stimulant 

ConxtumM, 1. To relieve clonic muscular spasm 

Copper. Nervine tonic in chorea, &c, 

ELECTRICITY 

ETHER. Like aloohol and chloroform 

GrELsEMIuM, 2. In hyperesthesia and motor 
excitement 

GRINDELIA, 2, In spasm due to respiratory 
neuroris 

Hor Saxpb, 3. Locally, in painful spasm, sach 
as intestinal colic 

HyoscyaMus, 1. In pain about the bladder 

Jcz, 1. To spine 

IPECACUANHA, 2. In laryngismus stridulus, in 
aD emetic dose 

LacTUCc akiuMm, 4. Cerebral sedative 

Leap SALTS probably have an action on the 
spinal cord 

LEECHES. By counter-irritation 

Lopeuia. In spasin of the respiratory organs 

Local PRiasUKE, 1 Ou a particular point, to 
be found for each case 

Lurvuink, 2. Cerebral sedative 

Muak, 4. A mild pervine stimulant 

NITRO-ULYCERIN, 1. Like Amy! nitrite 

Nux Vomica. Nervine tonic 

Opium, 2, 3,4. Central sedative, both for motor 
and sensory nerves 

Oxruxkx,1. Heated and mixed with altrite of 


amyl in spasmodic asthma 
Puysosriaming. To paralyse muscular fibre 
Porassiom Broums, 1, tlye to the cen- 


tral nervous system 
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SpasMopic AFFECTIONS. 


POULTICES, MusTarp. Counter-irritant 

SILVER NITRATE. Tonic in epilepsy aud chorea, 
laryngismus stridulus, &c. 

STRYCHNINE. Nervine tonic 

SULPHO-CARBOLATES, 3, In flatulent ‘spasma’ 

SUMBUL, In nervousness and hysterical sym- 
ptoms, both in men and women 


Topacco, 8 Relieves spasm by its prostrating 
effect 


VALERIAN, 4, In hysteria 

VERATRINE. Prolongs the systole of the heart 
and muscular fibre 

VERATRUM VIRIDE. Controls and depresses the 
vaso-motor syatem 

WaRMTH to abdomen to allay cramp and con- 
vert into peristalsis 

Zixc SALTS. Like copper and silver 


SPERMATORRHEA. 


ARSENIC, 2. In functional impotence: best 
combined with iron aa the arseniatc, and with 
ergot 

BELLADONNA, 2,3. In relaxation of the genital 
orgaus where there ig no dream nor o:gasm; 
one-fourth grain of extract, and a gruin and a 
half of zinc sulphate 

BLappDER to be emptied as soon as patient 
awakes 

BROMIDE OF Pot assrom, 2. When it is phvsio- 
logical in a plethoric patient, not when gem- 
talia are relaved 

CaLOMEL, 1, Ointment applied to urethra 

CAMPHOR BroMIpE, 2, 4 Or camphor aone; 
diminishes venereal excitement 

CANTIHARIDES, 2, 3 In cases of deficient tone 
either from old age, excess, or abuse ; should 
be combined with iron 

CHLORAL, 4. To arrest ndcturnal emissions 

CIMICIFUGA, 2. Where emission tukes place on 
the least excitement 

CoLD DouCHING AND SPONGING, 2 

Diaitatts, 2, 3. In frequent emissions with 
Janguid circulation; with bromide in ple- 
thoric subjects 

ELECTRICITY 

Eraor, 2. Deficient tone in the genital organs 

GoLp CHLONIDh, 2. To incrense venereal desire 

Hyprastis, 2. Local application to urethra 

HYPorHosPHitres, 3, Nervine tonic 

Tron. Where there is anemia only 

LUPULIN, 2 Oleoresin, to diminish nocturnal 
emissions 

NITRATE OF SILVER, 2, Vesication by it of the 
perinenm ; and local application to the pro- 
static portion of the urethra 

Nex Vomica, 2. Nervine tonic and stimulant 

Piosrvonus, 38. In physical and mental de- 
bility 

Quinine. Asa general tonic 

Sein an [CK-BAG, 3 

SULPHUR. As B laxative, especially if sequent 
to rectal or anal trouble 

Trenventine, 4 In spermatorrhoa with im- 
potence 

Zinc OXipe, 1 


Spina BLFIDA 


Calcium PHoarHaTE 

1OLLODION. Ags means of compression 

Corron Woo. over tumour 

GLYCERINE. Injection after tapping 

Joprxz. Injections; formula for injection ; 
Iodine, gr. x. ; Potassium Iodide, gr. xxx. ; Uly- 
cerin, i 

Potassium IODIDE 

Tarpina, followed by compreesion 
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SPINAL CONCUSSION. 


ARNICA 

Bieepina. To relieve heart 

LEAD WATER AND OPiumM. As lotion 
LEKCHES 

Vineaar. To restore consciousness 


SPINAL CONGESTION. 


ACONITS 

ANTIPHLOGIBTIC treatment 
CoLp AFrrusrions. To spine 
Ere@ort, 4. In large doses 
GELSEMIUM 

Nux VomMIca 

TURPENTINE 

WET CuPrING 


SPINAL IRRITATION. 


ACONITE OINTMENT, 3. Locally 

ARSENIC 

ATROPINE 

BELLADONNA, 3. Gives way to this more readily 
than to aconite 

Buiisters. To spine 

CIMIC IFCGA 

CoccuLus Inpicus. Like strychnine 

CoNIUM 

COUNTER-IRRITATION 

DIGrraLys 

ELECTRICITY, 2,4. Combined with massage and 
rest 

Eroot, 4. In spinal congestion 

IGNATIA 

LEECHES 

Nux VomIca 

OrtumM. In small doses 

PHOSPHORIC ACLD 

PHOSPHORUS 

PiICROTOXIN 

POTASSIUM Brommkr, 2. To lessen activity 

Sovapis, Lintarvtum. Counter-irritant 

SoDIuM HYPOPHOSPHITE 

STRYCHNINE. To stimulate the depressed nerve- 
centres 

VERATRUM VIRIDE 


SPINAL PARALYSIS AND 


SOFTENING. 


ARGENTIC NITRATE, 4. In chronic inflammation 
of the cord or meninges 

BELLADONNA, 3. In chronic infammatory con- 
ditions 

Can-Ltvkr Om, 2. Asa general nitrient 

ELECTRICITY, 2, 3. Combined with massage anid 
reat 

Envor, 4. In hyperremia of the cord 

Hyoscyamus, 2,3. In paralysis agitans to con- 
trol tremors 

IopIpE oF Potassium, 2. In syphilitic history 

MERCURY. Temporarily cures in chronic in- 
fiammation of the cord and meninges 

PHOSPHORUS, 2. Asa nervine tonic 

PHYAOSTIGMA, 2, 38. In a few oases of pro- 
gressive paral) sisof the insane, in old-standing 
hemiplegia, in paraplegia due to =p ga anid 
in progressive muscular atrophy it has done 
good service 

PICROTOXIN, 2. Spinal stimulant after febrile 
symptoms have passed off 

STRYCHNINE, 2, 3,4. Like picrotoxin 


SPINAL AFFECTIONS. 


ARSENIC, 2. With quinine in malarial enlarge- 
ment ; alone in ple engorged spleen; in 
typho-malarial fever; and prophylactic ln 
malaria 
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SpivaL AFFECTIONS. STERILITY. 


CoD AFFUSION, 3. To reduce the engorged 
een 

hon 1. In relapsing intermittent fever as- 
sociated with permanently enlarged spleen 

GELSEMIUM, 3. Beneficial in oases in which 
arsenic ia, bat not specific 

GraPr CURB 

Hyprastis, 2. Less powerful than quinine =. 

Iopixe AND Iopipes, 2. To promote absorption 
of the enlarged spleen in simple hypertrophy 

MANGANESE, 2. To remedy anemia if present 

Mercorne Bixiopipg. The ointment applied 
over the splenic area rapidly produces absorp- 
tion in simple enlargement 

MuscaRI‘k, 3. In vascular dilatation 

Nrrric AciD, 1, Long course in sypbilitic and 
cachexia with enlargement of the spleen 

Priemnic Iopiwx, 3. Like mercuric iodide 

QUININE, 2, 3,4. Almost a specific in the ma- 
larial enlargement of the spleen 

RESORCIN, 2. Like and equal to quinine 


SpLENIC AFFECTIONS. 


ACONITE, 
AMMONIUM IODIDE 


SPRAINS. 


ACONITE LINIMENT. Well rubbed in 

ALCOHOL. Methylated spirit in four of water 
applied to continuously and allowed tu 
evaporate 

AMMONIUM CrhLORIDE, 1. Prolonged application 
of cold saturated lotion 

AkRNICA, 3. Much vunnted, little use 

BaxpaGinG, 1. To give rest to the injured 
ligamente 

CaLexpria. Ase lotion 

Campuon, 4. A stimulating liniment 

CoLp Doucuy, 1, 3. 

Cotwnpion, 1. A thick coating to exert a firm 
even pressure as it dries 

Hor Powestatioxs, 1. ee ree 

Ixunctrion oF OLrve Or, 1. With free rubbing 

Iopmr To a chronic inflammation after a 
sprain 

Leap Lotioss. Applied at once to a sprained 
joint 

Or or Bar 

Reet 

Ruvs Tox opEesprox. Lotion 

SHamPoorse. After the inflammation has 
ceased, to break down adbesions 

SrrarPixe,1. To give rest 

TerPsxtixe Linimext. A stimulant applica- 
tion to be weil rubbed in 

VINEGAR, 4. Cooling lotion 


STAMMERING. 


HyoscYamus 
STHRAMONIUM 
Vocal TRAINING the most uscfal 


STERILITY. 


ALKALINE INJECTIONS, 1. In excessively acid 
secretions from the vagina 

Aurum, 2. Where due tw chronic metritis, 
ovarian torpor or coldness; aleo in decline in 
the sexual power of the male 

Bokax. Vaginal injection in scid secretion 

CANTHARIDES. As a stimulant where there is 
impotence in either sex 

CrutciyuGa, 2. In congestive dyemenorrbors 

DILATATION OF CERVIX in dysmenorrhea, in 
pinhole os uteri, and in plugging of the cervix 
with mucus 

ELECTRICAL STIMULATION OF UTzERvs, 1. In 
torpor 


Gossyprt Raprx, & In dysmenorrhea with 
sterility 

Guaracem, l. In dysmenorrhea with sterility 

INTRA-UTERINE STEMS, 1, To stimulate the 
lining membrane of the uterus 

Key-Tsl-On1na, 1. A Japanese remedy for 


female sterility 
pHOEE BORIS 8. Functional debility in the 
@ 
Porassium Iopipz. An emmenagogne 


STINGS AND Bites. 


ACONITE 

ALUM, 1. For scorpion sting 

AMMONIA AND ALKALI#s, 3. In stings of 
inaects, to neutralise the formic acid; and in 
snake-bite 

Aqva Carcis, 1, In stings of bees and wasps 

ARSENIC, Asa canstic 

CAMPHOR 

CARBOLIC ACID. Mosquito-bitea and scorpion- 
stings 

CHLOROFORM, 1. On lint 

ESSKNCE OF PENNYROYAL, 1. Against mosquitos 

Et catyprvs, 1. Plant in room to keep away 
inosquitos 

IPEC ACUANHA, 1. Leaves as poultice for mos- 
quito and scorpion bites 

MINT LEAVES 

OIL OF CINNAMON, 3). to i. spermaceti ointment 
spread over hands and face against mosquitos 

OL or Cloves. The same 

Porassa Fusa. In dog-bites a most efficlent 
caustic 

REMOVAL OF STING 

ROSEMARY 

SaGFy 

SILVER NITRATE. A canstic, but not sufficiently 
strong in dog-bites 

S0ap,1. To relieve itching of mosquito-bites 

STIMULANTS 

Scuar. Pounded, in wasp-stings 


STOMATITIS. 


AcIDR, MINERAL, 8. Nitro-hydrochioric achi as 
gargie or internally ulcerative stomatitia 

AI/OHOL, 2. Brandy and water, a gargle in 
inercurial and ulcerative stomatiti« 

ALi, 3. Burnt alum applied loca}ly in ulcer. 
ative stomatitis 

ARGENTIC NirnaTK, 1. In thrush locally 

BiIsmetTu, 2 In aphthe of nursing children, 
sore mouth, dyspeptic ulcers, mercurial sali. 
vation, locally applied 

Borax, 1. In thrush and chronic stomatitis 

Boric Ac, 3, Lotion of 1 in 60 

CanBoLic ACD, 4, Strong solution locally to 
apithe 

CorrPen SULPHATE, 8. Looally in ulcerative 
stomatitis, and to indolent ulcers and sores 

Cornus. Astringent 

Evca.Lyrtus, 2. In all forms 

oak oF TANNIN, 3. In ulcerative stoma- 
tit 

HypRocnLonic Aci, 3. Concentrated in gan- 
grenous stomatitis; dilute in mercurial, 
aphthous, &c. 

Hyprastis, 2, Fluid extract locally 

Tris, In aTepepide ulcer 

KRAMERLA, 2, astringent 

Ling Waren, 8. In ulcerntive stomatitis 

MERCURY, In dyspeptic ulcers, grey pone 

PoTassium CHLORatE, 1, 2, 3, 4 The chicf 
remedy locally and tuternall 

Potassium Ione, 1. In syphilitic ulceration 

Ruwva, 2. Astringent 

BALICYLIC Acm, 3. One part in sufficient al- 
cohol to dissolve, to 60 of water, in catarrhal 
inflammation to ease the pain 
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STRABISMUS. SURGICAL FEVER. 
ATROPINE. To leasen converging squint when ACONITE 
periodic in hypermetropia CHLORAL 
Esrnine. To stimniate the ciliary muscles in QUININE 


deficient contraction 

ELECTHICITY 

HroscyaMus 

Mercury. Like Iodide of Potasslum 

OPERATION 

Porassiom Iopmr. In aypiittle history if 
one nerve only is paralyse 

SHADE OVER ONE EYE. In children to main- 
tain acuity of vision 

SUITABLE GLassEs. To remedy defective vision 


STROPHULUS. 


ANTIMONIU\ CruDuUM 

Bonax axp Bran BATH. If akin is irritable 

CARBONATE OF CaLc1UM 

OHAMOMILE 

GLYCERINE 

LANCING THE Gus 

Leap Lotions. To act as astringents 

Mxrnrcury. Grey powder if stools are pale 

Miuk Diet 

PULSATILLA 

Spinrrus AATHERIS NiTroai. In §. confertus 
where there is deficient secretion of urine 


SUNSTROKE. 


Acostrr, 1. Not to be used with a weak heart 

ALCOHOL, 1. Is afterwards always a poison 

AMMONIA, 1. For its diaphoretic action 

APOMORPHINE, I, yy grain at once counteracts 
symptoms 

AXPIFICIAL RESPIRATION 

BELLADONNA 

BugEvinG, 1. In extreme venous congestion 

Branpy. In small doses in collapse 

CAMPHOR 

CHLOROFORM. In convulsions 

Digita.is, 1. To stimulate heart 

Ergot, 1. By the mouth or subcutaneously 

GELSEMIUM 

Hot Batu. In collapse 

Ick, 1. To reduce temperature, Ice drinks as 
well 

Lexcurs 

NI Rive OF AMYL 

NITRO-GLYCERIN 

Potassium BromipK, 1. Torelleve the delirium 

Quinixe. In thermic fever 

SCUTELLARIA 

Tyra, Cold, as beverage instead of alcoholic 
drinks 

Veratrum ViInIipE 

Warsn, CoLp. Affusion 

Wkt SHEBT. Where the breathing is steady, 
otherwise cold douche 


SuPPURATION. 


ALCOHOL, 2. To be watched 
AMMONIUM CARBONATE. In combination with 
bark 


Carcrum SALTS, 2. To repair waste 

CansBoitic Acu), 2, Lotion and dressing 

CINcHoNA. As tonic, fresh infusion is best 

HyrorvHospHirKs, 1. Tonio 

Jone ov Inon. Tonic 

lopipgz ov ManGaNnxsx. Tonic 

MERCURY 

Puospnates. Like the hypophosphites 

Quimixe. Tonio 

SARSAPARILLA, Tonto 

SuLPHipss, 8. Whena thin watery pus is se- 
creted, to abort, or hasten suppuration 


SaLIcYLic ACID 

TiNCTURA FERRI PERCHLORIDI, 1. As a pro- 
phylactic 

Veratrum Vir. To reduce the circulation 
and fever 


SYCOSIS. 


ARSENIC] ET HYDRARGYRI IopDrpI, Liquor. 
Where there is much chronic thickening 

CaNADA BALSAM AND CARBOLIC Ac'TD, 1. In 
equal parts, to be applied after epilation in 

» tinen sycosis 

CHLORIDE OF ZINC, 1. Solution in tinea sycosis 

CHURYBAROBINI, UNG. In parasitic sycoris 

Cuvb-LIVER OIL. In chronic non-parasitic 

HYDRAKGYRI ACIDI NITRATB, UNG. 

HYDRANGYRI AMMONIATUM, Una. In parasitic 

HYDRARGYRI Oxipr RuBRI, Une. 

IopIDE OF SULPHUR OINTMENT, 1, 
parasitic 

OLEATE OF Mrrcory, 2, 3. In parasitic 

OLEUM TEREBINTHINAE, 1, Like the preceding 

SHAVING 

SuLPHUROUS ACID. Like preceding 

THUJA 

ZINCL ET CUPRI SULPHAS, 1 


In non- 


SYNCOPE. 


ACONITE 

ALCOHOL, 3, 4. Sudden, from fright or weak 
heart 

AMMONIA, 8, 4. Inhaled cautiously ; the car- 
bonate internally 

ARSENIC. Nervine tonic, prophylactic 

BELLADONNA, 1. In cardiac syncope 

CamMVHok, Cardiac stimulant 

CHLOROFORM, 3, Transient cardiac stimulant. 
Mostly in hysteria 

CoLp DoUucHE 

CoUNTER-IRRITATION TO Epicastricum, 1. In 
collapse 

DIGITALIS, 4. In sudden collapse after hemor- 
rhage; the tincture by the mouth, digitalin 
hypodermically 

Eruerr, 4. In collapse from intestinal colic 

GALVANISM 

HEAT TO EPIGASTRIUM, 1 

LAVANDULA 

Musk 

Nitnive or AMYL, 1,4. In sudden emergency, 
in fatty heart, in syncope during anasthesia, 
and in hemorrhage 

Position. Head lowest and feet raised 

STIMULANTS, 1. Undiluted 

VERATRUM ALBUM. An errhine 


SYNOVITIS. 


ACONITE 
ALCOHOL AND WATER, Equal 
ANTIMONY, Combined with saline purgatives 


ARNICA 
Martin’s elastic 


BaNDAGR OR STRAPPING. 
bandage in chronic 

Biisters, Flying blisters at night in chronic 
synovitis ; if not useful, strong counter-irrita- 
tion 

CALCIUM SULPHIDE, Asa general tonic 

Cansoxric AciD, 2. Injections of 3j. of a 2 per 
cent, solution into the joint 

CARBONATE OF CALCIUM 

Cop-Lrver OW. Tonic 

Coxium, 1. In sorofulous joints 

Hxat 
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SYNOVITIS. 


Jopin&. Injection in hydrarthrosis after tapping, 
or painted over 

Ioporory, 1. Solution in ether, 1 in 5, injected 
into tuberculous joints; as a dressing after 
opening 

Mercury. Scott's dressing in chronic struamous 
disease. Internally in syphilitic origin 

OLEATE OF Mercury. To remove induration 
left behind 

Porassium IopDE 

PRESSURE, combined with rest 

SHAMPOOING AND ASPIRATION, 1 

SILVER NrrraTE, 3. Ethereal solution painted 
over 

SPLINTS 

SULPHUR 


SYPHILIS. 


Acip, AcETic, 1. Canstic to sore 
Acm, CARBOLIC, 2. To destroy sore, mucous 
patches, condylomata, &c. ; as bath in second 


stage 

Acm, Nrrric, 1, 8, 4. In primary syphilis, to 
destroy the chancre, especially when phage- 
denic. The nitro-hydrochloric acid in consti- 
tutional syphilis 

Ammonium Ilopmr,1. Prescribed with excess 
of the carbonate in tertiary symptoms; as 
ointment to nodes, &c., in nocturnal pains 

AuRUM, 2. In recurring syphilitic affections 
where mercury and iodide of potassium fail 

BAMBERGER’S PEPTONE, 1. Mercurialised 

BENZOIN, 3. Antiseptic dressing for ulcers 

BICYANIDE OF MERCURY, 1. To destroy mucous 
tubercles, condylomata, and to apply to syphi- 
litic ulceration of the tonsils and tongue 

Boric Acip. Like Benzom 

CaLcium SULPHIDE 

CaLom@L, 1, 2, 3, 4. For vapour beth in re- 
condary ; dusted in a mixture with starch 
or oxide of zincover condylomata will quickly 
remove them 

Campuor,1. Dressing in phagedenic chancres 

CAUTEKRISATION, 1 

Cop-LivER OIL. Tonic in all stages 

CreasoTe. Internally in strumous subiccta, 
and where mercury is not borne 

DENUTRITION, 2, Hunger-cure of Arabia 

Guatacom, 3, 4. Alterative in constitutional 


syphilis ; 

Iopmr oF Trox, 3. In sloughing phagedena ; in 
tertiary with snemia 

Iopmr or Sranci 

JopororM, 1, 2, 4. Dressing for chancre and 
ulcers 

Inox, 1, 2,3,4. In anemia, the stearate per- 
chloride and jodide are useful 

Lorio PLava. Dressing for syphilitic ulcers 

Lotito Nigra. Dressing for syphilitic ulcers, 
and gargle in sore throat and stomatitis 

MaxGaxxsx, 2. In cachexia 

Mercury, 1, 2,3,4, The spectfic remedy in one 
or other of its forms in congenital and ac- 
quired syphilis in primary or secondary stage 

21. Op Muzergos. In constitutional syphilis 

OL OF SassaPhas. In constitutional syphilis 

PHOSPHATES, 4. In syphiilo &e. 

Popor#Y.LLuM, 1. Has been tried in secondary, 
with succese after a mercurial course 

Potassium CHLORATE, 1, 3, 4. Local applica- 
tion of powder to all kinds of syphilitic ulcers, 
gargie in mercurial and specific stomatitis 

PorTassium Topips, 1,%,3,4. The specific for 
all forms of tertiary syphilis where there has 
been # mercurial course ; also in combination 
with mercury 

BALICYLIC ACID, 2. Antiseptic application 

BARSAPARILLA, 1,2,4. Alterative in tertiary 

“a %. To syphilitic glandular swell- 
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SYPHILIS. 


STILLINGIA, 2. Most successful in cases broken 
down by along mercurial and iodide course 
which has failed to cure ; improves sloughing 
phagedenic ulcers 

SUPPOSITORIES OF MERCURY, 1 

TURKISH AND Vapour Batus,2. To maintaip 
8 free action of the skin 

Wet Pack 

ZINc OHLORIDE, I, 8. Locally to ulcers as 
caustic 


TABES MESENTERICA. 


ALCOHOL 

apeEEtC: In commencing consolidation of the 
ung 

Barium CHLoring, 1. In scrofuls 

Catcrum CHLORIDE. In enlarged acrofulous 
glands 

Cop-LrvEr Or 

Dret, plain and nourishing 

Patry Intwction, 1 

FERRI PERNITRATIA, LIQUOR, 1. Heematinic and 
astringent 

GatLic Acm, 1. Astringent in the diarrhces of 

GELAEMIUM, 2. In the reflex cough of 

IODINE 

Oxtrvr Ori. § Inunction 

PHOSPHATES, 3. As tonic 

PHOBPHORIC ACID 

SARSAPARILLA 


TAPE-WoRM. 


Aarimonta, 1, Caffre remedy 

ALANTHUS GLANDULOBA, 2. The oleoresin or 
decoction 

ALUM, 8. <As injection 

ARECA NUT 

BALSAM OF CoparBa, 1. In half-ounce doses 

CARBOLIC ACID, 2 

CHENOPODIUM OIL, 4. 10 drops on sugar 

Cocoa Nut, 1 A native remedy 

Cop-Lrvxr OIL. Tonic 

CriasorTe, 1 

Eruer, 1,4. An ounce and a half at a dose, fol- 
lowed by a dose of castor oil in two hours 

Fintx Maa, OL or. Followed by purgative 

Trox, Tonic 

KaMALaA 

Kovussao 

Mucuwna, 4. Night and morning for three days, 
then brisk purgative 

Mynziva Arnicasa, 1. Used in Upper Egypt, 
to which it is native 

Papaya, 1 

PELLETIRNINE, 3, The tannate 

Puwrxiv SEEDS, 4. Pounded into an electuary, 
$ij. at dose 

Puwica GRANATIUM, 14, The same as its chief 
alkaloid, pelletierine 

QuiKive. As tonic 

RESORCIN, 2 

SALicrLic Acm, 3. This and the preceding to 
be followed by a purgative 

SULPHURIC ACID, 1, The aromatic acid 

TURPENTINK, 2 

VaLenian, 38. In convulsions due to the 
worms 


TESTICLE, DISEASES OF. 


ACONTTE. In small doses frequently repeated in 
acute epididymitis 

AmmMoniuM CHLORIDE, 3, Solution in alcohol 
and water, topical remedy 

ANTIMONY, 4. In gonorrhesal epiilidymitis 

BELLADOXNA. In neuralgia of the testis, 
an “ried with glycerine in epididymitis or 
ore 
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TeEsticLE, DISEASES OF. 


CoLLopion. By its contraction to exert pressure 
on, in gonorrhaal epididymitis 

Compression, 1, At the end of an acute and 
beginning of a subacute attack, as well as 
chronic inflammation 

ConiuM. Poultice of leaves in cancer 

Copaisa, 1. In orchitis 

Dierrats, 1. In epididymitis 

GoLp SaLTs. In acute and chronic orchitis 

HAMAMELIS. In some patients gives rise to 
seminal emissions 

Hort Lorions. In acute inflammation 

Ick Baa, 2,3, Inacute orchitis 

Iopivx, 1, 2. Injection into an encysted hydro- 
cele; local application in orchitis after the 
acute s\mptomsa have passed off 

ToporormM, J, 2. Dressing in ulceration 

MAGNESIUM SULPHATE. With antimony in epi- 
didymitis 

MERCURY AND MORPHINE OLEATE, 1, 2, 3. In 
syphilitic enlargement and chronic inflamma- 
tion 

NITRATE OF SILVER, 2, 4. Ethereal solution 
painted around an enlarged testis better than 
over 

Nux Vomica. In debility 

PrRosrHoric ACID AND PHOSPHATES, In the 
same condition 

Potassium BromMmipe 

Porapsium Iopips. In syphilitic testicle 

PULSATILLA, In very small doses along with 
aconite 

SvusrErNsion. In orchitis and epididymitis 


TETANUS. 


ACONITE, 1. 
spasn 
Acurenctune, 1, On each side of the spines of 
the vertebiw 

Avconor, 1. Will relax muscular action, also 
support strength 

ANASTHETICS, 1. To relax muscular spasm 

ANTIMONIOM TARTARATUM, 1. In large doses, 
along with chlorate of potassium 

AFOMUORPHINE, As a motor paralyser 

ARSENIC 

ATROPINE, 1,2. Local injection into the astif- 
fered muscles to produce mild poisoning. 
Useful both in traumatic and hysterical 
tetanus 

Bromiupe oF Porasstum, 1,2,4. In very large 
doses frequently repeated does good 

CaANNabid INDICA, 1, 4, Serviceable in many 
cases; best combined with chloral 

CHLONAL, }, 2, 3, 4 In large doses; best com- 
bined with bromide or cannabis indica 

Conium, 1, 3. Injection of Mxv. every two 
honrs of the following formula, increasing the 
dose, has done good. R Coninss, Mij.; Acidi 
sulpliuricd dil. Mtd.t Aqua, 3j. 

Cunanke, 2. An uncertain drag 

Dusvmixe, 3, Like atropine 

FRERZING ‘THK NERVE, 1, In traumatic tetanus 
has been proposed 

Guisewstum, 3, 8. 
road 

Hixat To Spink, 1. Will arrest convulsions 

Hyoscyrancs. In traumatic 

Ick-BAQG TO SPINE, 1 

LOBELIA, 4, A dangerous remeily 

Monruinxe, 2. Injected into the muscles gives 
relief 

NERve-strercuina, 1, Where a nerve is im- 
pilcated in the cicatrix has done good 

Nevurotomy, 1. In the same cases 

Nicotine, 1, 2. ear ra administered re- 
Hieven the Be pega best given by rectum or 
hypodermica iy i by the mouth it causes spasm 
which may suffocate 


In large doses to control muscular 


In a few cases it has done- 
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TETANUS. 


NITRITE oy AMYL, 1, 2, 3,4. In some cases it 
cures 

NITRO-GLYCERIN, 2. Like the preceding 

Ovrom, 1. Alone or with chloral 

PHYSOSTIGMA, 2, 3,4. The liquid extract pushed 
tothe full, Given by the mouth, or rectum, or 
hypodermically 

QUININE, 1. In both idiopathic and traumatic 
tetanus 

STRYCHNINE, 1, 2. The evidence, whichis doubt- 
ful, seems to show that it is beneficial in 
chronic and idiopathic tetanus; should only be 
given in a full medicinal dose 

VAPOUR BATHS 

WARM BATHS 


THREAD-WorM (Ozyuris Ver- 


micularis ) : 


ACONITE, 2. In the fever produced 

AuuM, 3. Injections 

ASAFCETIDA WITH ALORS, 1 

CakBOLIC ACID, 1. Solution, gr. ij. to $j. 1m 
do-es of 3).; or as enema 

Casior OLL 

CHLORIDE OF AmMMOonItM, 3. To prevent accu- 
ae of intestinal mucus, which serves ag 
nidus 

Comvon SALT, 3 Along with antimony to re- 
move caturrhal state of intestine, or alone as 
enema 

ENEMA ALORS 

ENEMA QUASSIE, 1, 2, 3. 
mouth 

ETHER (SULPHURIC), 1, Injection of solution of 
Nixv. in water 

EucaLyrroL, 2, 3. Injection 

FRR PERCHLORIDI, Tincr., 1, 3. Enema 

Liat WATER, Enema 

MERCURIAL OINTMENT, 1. Introduced into the 
rectum relieves itching and is anthelmintic 

OLEUM CAJUPUTI, 4 

OL. OLIV.4, 1 

OL. TAREBINTHINE 

SANTONICA, 3 

SANTONIN, 3 

ScauMony, 3. 

TANNIN 

TONICS 

VINEGAR. Enema, diluted with twice its bulk 
of water 


Or infusion by 


For thread-worms in rectum 
Enema 


THROAT, SORE. 


ACONITE. In acute tonsillitis with high tem- 
perature ; in the sore-throat of children before 
running on to capillary bronchitis; best 
given trequently in small doses 

ALCOHOL, 3. Gargile in relaxed throat 

ALUM, 3,4  Gargle in chronic relaxed throat, 
simple searlatinal and diphtheritic sore-thront 

Anskvic, 3. In coryza and sore-throat simu- 
lating hay fever; in sloughing of the throat 

BALs AM OF PRRU 

RALSAM OF ToLU 

BeLLaponna, 1, 3, 4. Relieves spasm of the 
pharyngeal muscles; also when the tonsils are 
much intiamed and swollen 

Capsicum, 3, As gargie in relaxed sore-throat 

Carnoulc AciD, 4, Asa spray in relaxed sore- 
throat and in coryza 

Carecnuu. Astringent gargle 

CHLURINE WaTEeR, 4, Gargle in malignant 
sore-throat 

Cimuirua@a,2. In combination with opium and 
s)rup of tolu in acute catarrh 

Co_p ComMpresses, 8. In tendency to catarrh 

Eveerric Cautrery, 1. In chronic sore-throgt, 
to get rid of thickened patches 

4k 
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THROAT, SORE. 
FERRI PercHLornipum. Gargle in relaxed sore- 
throat 


GLycrrnee or Tarvin, 8 To swab the throat 
with in the same condition 

QGuaracoum,1. Sucking the resin will abort or cut 
short the commen ga quinsy 

Hyprasts, 2. taba der follicular pharyngitis 
and chronic sore-t 


Ice, 1,3. Sucked, gives relief 
Toprxg, 1, 8 Locally to sores and enlarged 


Ipecacuanua, 8 As spray in congestion of 


upper pharynx 
Lig. eet AcETATIB. In full doses 
Maayesium SULPHATE. To be given freely in 
acute tonaillitis 
Mercury, 3. In very acute tonsillitis grey 
powder or calome) in small doses 
MERCURY AND MORPHINE OLEATE. In obstinate 
and painful sore-throat 
Myreg. Gargle in ulcerated sore-throat 
Nitric AciD. As alterative with infusion of 
cinchona 
PrytTo.acca. Internally, and as gargle 
PODOPHYLLUM., Cholagogue purgative 
Potasarom CuuoRatTE. Chief gargle 
Porassium NirTratr, A ball of nitre alowly 


sucked 

PULBATILLA, 2. In acute coryza without gastrio 
irritation 

SaNGUINARIA, 3. The tincture sprayed in ex- 
tended chronic nasal catarrh 

SILvER Nitrates, 3,4. Solution in sloughing of 
the throat or chronic relaxation; saturated 
solution an anwethetic and cuts short in- 

on 

Soprom Boratsz, 1. In clergyman’s sore-throat 

Sopruxm SALICYLATE, 3, In quinsy 

Srram. Of boiling water, and vapour of hot 


vinegar 

SvuLpxvrove Acm, 8 Spra 

Scmacw, 4 The berries infased and addition of 
potaseinm chlorate a most efficient gargle 

TRACHKOTOMY 

VenaTnum Vinmwpe. To control any febrile 
change 

Zixc CHLORIDE 

Zixc SULPHATE, 1. A gargle 


Tic DoULOUREUX. 


AcONTTINE, 3. Formula: Aconiting (Duquesnel’s), 
Tr. ys; Glycerini, Alooholis, aa. 3j.; Aq. menth. 
a. ad $j.; dove 3j. cautiously increased to 


Ammontom CaLoning, 3. In large dose 

AMY. Nrrnuitz, 1. In pale anwmic patients 

AX ZaATuETics quickly chasis 3 

ARsExIC, 8. Occasionally useful 

ATROPINE, 3. Hy podernilcally, and ointment 
Buryi-CHLOBAL HyDRATE 

CAaFYRINE 

Cavxanis INDICA 

CavcTeRyY i Desran Caxat, 1. Where pain 
C radiated trom mental foramen 

CHAMOMILE 

CuLorovons, 8, Inhalation, hypodermically 
COUNTER-IHRITATION 

Curnic AMMONIO-SULPHATE, 1. Relieves the 


insomnia 
Decpeurnxixg. Externally 
Evecriucrry 
GELsEMiuM. 3,4. Valuable 
GLoxoisg, 1. ‘In obstinate cases 
Hat 


id hg ach 

Trox, 1. In combination with roel ne cae 
following Popa is ery Ferri 
tartra Div n. 0 3}86, 5 esi 
ad Svilj. 3). terdle qansenda ae 

CaAUROCERAKI, A Qua 
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Tic DoULOUREUX. 


LIGATURE OF THE CanoTins, 1. In obstinate 
oases a last resort. Has done good 

Morparmr, 8 Hypodermiocally 

a Ororoxis, 1. Sometimes cures; will re- 
eve 

ProsrxHorea, 8. In obstinate cases 

PHYSOSISTIQMA 

Potasetum JIopmr The following formula 
eka ive 5 Chioral, v.3 ems fodidi, 

gr. fij.; abinanies con 3i.; Infusum 

a a 4. Alone ins syphilitic history 

PULSATILLA, l. Relieves 


SALICIN, 1. Instead of “ot quinind, where pain is 
periodic 

BTRAMONIUM 

VERATRINE, 8. Ointment 

VALERIAN, 1. K Zinci valerlanatis, Quinine 
valerianatis, aa. gr. xii.; Extracti Hyoscyami, 
gr. xxiv., flat pilule duodecim., una ter die 
sumenda 


TINEA CIRCINATA. 


Boric Acm, 1, 2 In simple or ethereal 
solution 

Oarsouic Acip, 2. Solution, or glycerine of 
carbolic acid 

CHRomic ACID 

Con-Livgr O11. 

Coprrer, CANBONATE 

Goa Powngr. Aas ointment, or moistened with 
vinegar 

Kamara, 1 

Om, oF CapE 

ScLPuirxs, 3. Or sulphurous acid 

SULPHUR BaTtns,?. Faithfully carried out 


TINEA DECALVANS, vide ALO- 


PECIA. 


TINEA FAVOBA. 


CALCIUM SULPHIDE 
CarRsoLic AcID, L. Lotion 


CLEANLINESS 

Erration, 1. Followed up by usinga parasiticide 

HYPOsULPHITES 

MERCURY, 8. A lotion of the bichloride, gr. ij. 
ad 3j.; or the oleate of mercury ointment 

Nirric Sasiocell Caustic after the crust has 


been 

Om. To soften and remove scabs 

OLEANDER 

PETHOLEUM, 1. One part to two of lard after 
cruste are gone 


ScLPHipes 
BuLPHUROUS Acin, 8. The glycerine of the 
BP, pepe fon assisted ation 


TURKISH TH, L. Follo 
bolic saan inutead of 

Viota TRICOLOR 

ZIxC CHLORIDE, 1. Dilute watery solution 


by the use of car- 


Tinea TaRsi. 


Busters TO Tempe, 3 

Erivatiox, 1, 3. Removal of scabs and appil- 
cation of stick of lunar caustic 

MERCURY: 1,8. After removal of scabs, Ung. hy- 

nitratis diluted to half ite gpieln tir 

dare Plambi rae as i nid yee 
oxidi rubri, 3j.: nN 
melanos, 3an.: A 
3v.; ft. ung. ; i also O ae 

Tixcr. Topi, 1. After removal of scabs fol- 
lowed by application of glycerine 

Uxo. Picis, 1. Touched along edge of tarsi 
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TINEA TONSUBANS. 


AcETic Aor, 3. Strong locally 
ACETUM CaANTHARIDIZ, 1 

ARSENIC, 1. Tonic 

Boric Act, 1. Ethereal solution after head 


is thoroughly cleansed 
CaRso.ic Acm, 1, 8. In early stages 
Carisma, 1. A vative from petroleum. A 


parasiticide 

Dae OREA yt Acm, 1. Gr. xxx. to }j. as oint- 
men 

‘Coccu.us INDICUS 

‘Oon-LIvEr OIL 

Cosren’s Paste. Iodine 3ij., Oleum cadini, 3ij. 

CREASOTE 

CuoTron Ot, 1, 8 Liniment followed by a 
poultice 

EPILATION 

Iopinx, 1, 8 The tincture in children 

MENTHOL, 1. Parasiticide and analgesic 

Mercury, 1, 8 White precipitate lightly 
smeared over, the oleate, pernitrate and oxide 
as ointmenta. The bichloride as a lotion 
gr. ij. ad $j. 

Om or NAPHTHA 

BALICcCYLIc ACID, 1. Strong solution in alcohol, 
gr. xl. ad $j., or gr. xl. to vaseline $j. 

Soprum ETHYLATR 

Suuruvnovs Acp, 1, 8 

SULPHO-CYANIDE OF POTASSIUM 

THyMoL. Like menthol 


‘TONGUE, DISEASES OF. 


BIcYanripR OF MeERcuRY, 1. In mucous tuber- 
i 


cles 

Borax. In chronic superficial glossitis ; and in 
fissured ton 

Crxxnamon. To flavour 

Croves. As gargie 

CocHLRaRiaA ARMORACIA, 1. As gargle 

‘Conrum 

Fraxvuium. Should be divided in tongue-tie 

‘Goiorn. Masticatory 

Hyrprastis, In stomatitis 

IODINE 

Toporonm. To ulcers 

Mrncury. In syphilitic disease 

Mezrreon, O11. ov. Sialagogue 

Nitric Acrp. In dyspeptic ulcers; the strong 
acid as caustic 

Nux VoMica 

Perren. Condiment 

"PHYTOLACCA 

PorTrassIuM BROMIDE 

Porassium CHLORATE. Inaphthous ulceration, 
chronic superficial glossitis, stomatitis 

Potassium lopIpE, tertiary specific ulcera- 
tion, and in macroglossia 

Praxrunum. Masticatory 

Rgvs TOXICODENDRON 

BrLver Nrraatse. Caustic to ulcers 

XAXTHOXYLUK, 3. In Hingual paralysis 

Zarc CHLoRwE. Caustic 


TONSILLITIS, wide 
Sore. 


‘TonsILs, ENLARGED. 


ALuminicm SuLpRATsS. Locally applied 

Ammonium JopIps 

Carrcnu. Astringent gargle 

Excmion 

Pu Bovixum, 1. Inspissated, rubbed up with 
oonium and olive of] as an olutment to be 

ted over 

Penni PeRcaLoRipy, Tixcruna, Astringent in 
chronically enlarged tonsils 

fopixe Tixcrons. To cause absorption 


THROAT, 
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TonsiLs, ENLARGED. 


MassaGx, 1. Of the tonsils 
Sitver NITRATE. Caustic 
TANNIN, 1. Saturated soiution of fresh tannin 


TonsILs, ULCERATED. 


CANTHABIDES, As vesicant 

Coptis, Gargle 

Inon. Gargle 

LycopopiumM. To dust over 

MAGNESIUM SULPHATE. Free purgation with 

Mercuric Iopipg. In scrofulous and syphilitic 
ulceration 

Porassium CHLORATE. Gargle 

Potassium Iopmr. In tertiary syphilis 

SULPHUROUS AcID. Pure or B.P. mixed with 
equal quantity of glycerine and painted over 


TOOTHACHE. 


AconiTR, 8 Liniment or ointment in facial 
neuralgia if due to decayed teeth 

Atum, 2. <A solution in nitrous ether locally 
applied 

ARGENTI Nirras. The rolid applied to the 
clean cavity and the mouth then gargled 

ARSENIC, 1, 3. Caustic to destroy the dental 
nerve 

BELLADOXNA 

BUTYL-CHLORAL, 1,3. In neuralgic toothache 

CaLcrum SALTS 

CamPHoR. Rubbed on gum, or dropped on 
cotton wool and placed in tooth 

CAMPHOR AND CHLORAL, Liniment to relieve 
facial neuralgia 

Capsicum, 8, A strong infusion on lint 

CanpoLic Ac, 3. A single drop of strong, on 
cotton wool placed in cavity of tooth 

CHAMOMILE 

CHLORAL, 1, Solution in glycerine one in four, 
or solid in cotton wool to be applied to the 
hollow tooth 

CHLOROFORM, 1,3. Into ear or tooth on lint; a 
good liniment with creasote ; or injected into 
the gum 

pepe 8. The hydrochlorate into a painful 
cavity 

CotcHicum. Along with opium in rheumatic 
odontal gia 

Couvopioy, 3. Mixed with melted crystallised 
carbolic acid, and put into cavity on cotton 
wool ; first increases and then diminishes pain 

Conxttnkg, 8. Solution in alcohol on cotton wool 
and put into tooth 

CREASOTE. Like carbolic acid 

CrotTox OL 

ELECTRICITY 

GELSEMIUM, 1,3. To relieve the pain of a carious 
tooth unconnected with any local inflamma- 
tion 

GINGER 

GLONOINE 

IopDINE, 8. Paintedon to remove tartar on teeth, 
and in exposure of fang due to atrophy of gum 

Mencory. As alterative and purgative 

MoRPHINE, Subcutaneously injected 

Nitric Acw. To destroy exposed nerve 

Nvux VomIca 

Ort oF CLovEs, 2,4. Dropped into the cavity 
of a hollow tooth 

Orrom, 8. Dropped into cavity 

PERLLITORY, 4. Chewed 

POTASSIUM BROMIDE 

PULSATILLA, 1. In rheumatic odontalgia 
UININE. In full dose 
FSORCIN, 2. Like creasote 

SopIuM BICARBONATE, 1,2. Saturated solution 
to rinse mouth with 

TANNIN, 1, 2. Ethereal solution dropped into 
carious tooth 

Zinc CHLORIDE, 1,8. To destroy exposed pulp 
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TORTICOLLIS. 


AconTTs. Liniment externally; and tincture 
internal! 
ARSENIC, t Controls and finally abolishes 


spasm 

BELLADONNA. Liniment 

Capsicum, 3. Strong infusion applied on lint 
and covered with oiled silk 

CIMICIFUGA 

Contum, 1. Due to spasmodic action of the 
muscles 

Exgcrriciry, 2. Galvanism to the muscles in 

: faradic to their paretic antagonists 

LocaL PressURk, 1 

MassaGk, 1 

NERVE-STRETCHING, 1 

Nux Vomica 

WaTER, 2. Hot douche 


TRISMUS. 


ACONITE 

ANESTHETICS. To allay spasm 

BRLLADONNA, 1. Extract in large doses 

CANNABIS INDICA 

CALOoRAL, 4. In T. neonatorum, one grain dose 
by mouth or two by rectum when spasms pre- 
vent swallowing 

Coxrum. The Succus is the most reliable pre- 
paration 

ETHER 

GELSEMIUM 

OPprum 

PHYSOSTIGMA 


TUMOURS. 


ANARATHETICA. To detect the presence of 
phantom tumours; also to relax abdominal 
walls to permit deep palpation of abdomen 


TYMPANITES. 


Acips, 1. After meals : 

ALKALIES, 1. Before meals with a simple bitter 

ARSENIC 

ASAY@TIDA, 4. As an enema 

ASPIRATION, L To relieve an over-distended 
grat 

BismctTn, 1 

CAPSICUM 

Canponiic Acmp,1. Or creasote in tympanites 
due to fermentation 

CHAMOMILE, 1. Enema 

CHLORAL, 1, As an antiseptic to fermentation 
in the intestinal canal 

CocccLus INDICUS 

CoLcuicum 

Cunens, 1. Powdered in T. after strangulated 
hernia 

GAaLVANIeM, 1. In old cases, especially of lax 
fibre 

GINGER 

GLYCRRINE. Associated with acidity 

HyOoscvYAMiss 

Ick PouLticx, 1. Prepared by mixing linseed 
meal and small pieces of ice; in tympanites 
of typhoid fever 

Tus 

Ncux Vomica 

On. TEREBINTHIN, 1. Very efficient as enema, 
not for external application 

PLUMBI ACETAS. hen due to want of tone of 
intestinal muacular walls 

Ruy, i. Very effectual 

SumBcn, | 

VEGETABLE CHARCOAL, 1. In gruel, in fistu- 
Jent distension of the colon associated with 
catarrh; dry, in flatulent distension of the 
stomach 


INDEX OF DISEASES AND REMEDIES. 


TYPHLITIS. 


ARSENIC 

BELLADONNA 

Ick Baa, 2,8 Or poultice over the oscum 

LEECHRA, 2. Atonoce as soon as tenderness is- 
complained of, unless subject is too feeble 

MAGNESIUM SULPHATE, 2. Only when disease is 
due to impaction of caecum 

METALLIC Mercury 

Opium, 3. Better as morphine subcutaneously 

VERATRUM VIRIDE 


TYPHOID FEVER, vide FEVERS. 


ACONITE, 1, 2,8. To reduce the pyrexia 
ALCOHOL, 3,4. Valuable, especially in the later 


stages 
Avom, 3. To check the diarrhwa 
ANTIPYRIN, 4. To lower the temperature 
ARGENT! Nrrras, 1,2. To check diarrhea; in 
obstinate cases along with opium; should not 
be given until the abduminal pain and diar- 
rhoea have begun 
Annica, 2. Antipyretic 
ARSENIC, 1,2. Liquor arsenicalis with opium to 
restrain the diarrhma 
Batua, 1, 2,3. Agreenble to patient, and reduce 
hyperpyrevia 
BRLLADONNA, 1. During the pyrexia! stage it 
lowers the temperature, cleans the tongue, 
and steadies the pulse; afterwards it brings 
on irritability of heart 
Bismoty, 2. To check diarrhoea ; 
CaLoMeEL, 2. Gr. x. first day, and eight each day 
after, the German e«pecific treatment. 3, In 
small continnous doses without producing 
stomatitis 
Caux SaccHapaTa, 1. With milk when the 
tongue is black and parched 
CaRBOLATE OP JopiINKg, 2. One drop of tincture 
of iodine and of liqnefied carbolic acid, out of 
infusion of diyitahs, every two or three hours 
CaRBoLic Acw, 1,2. Cuts« short the attack 
CARBONATE OF AMMONIUM, 3 
CHarcoat, 1. To prevent fetor of stools, accu- 
mulation of fetid yas, and to disinfect stools 
after parsage 
ConciuNin, 1, Synonym, Quinidine ; equal to 
quinine 
Creasors, 1. Like earbolic acid 
Digtrauis, 1, 8. To lower temperature and 
ulse-rate ; death during its use has been 
nown to occur enddenly 
Eroot, 1,3. For intestinal hemorrhage 
EvceaLyetes, 1, Thonwzht to shorten dlaease 
FReet PERCHLORIDI, TINCTCRA 
HYDROCHLORIC Acrp, 1, 2. To diminish fever 
and diarrha:sa 
HYOSC YAMUb 
Toping, 1, 2. Specific German treatment; use 
either Hquor or tincture 
LEAD ACETATE, 3, To check diarrboa 
Meagevry, 3. The perchloride, Mx.of the liquor 
every two or three hoars 
Optom, 3. To check delirium and wakefulness 
at night, and to reileve the diarrhaa 
Puosenonse Ac, Cooling drink 
POTASSIUM IODIDE, 1. Alone or with lodine 
QUININE, 1, 2, 3,4. In large doses to reduce 
the temperature 
Resorris,2. Antipyretio 
BaLicyLic AcIp, 1, 2,8,4. Some hold that it {4 
good in the t) phoid of children, many that it 
* great harin 
Sopium Bexzoatr, 2. Antipyretio 
BOLPHO-CARBOLATES. Proposed 
antiseptios 
TaRTAR Emeric. In see parapet Sarge haan 
NK, 1,2,3,4. In the bad symptoms at 
the end of the sccond week, Mix. every two 
panty age every three hours in the night; 
specific if the hoea continue during con- 
Os 


as interna) 
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‘Typuus FEver. 


ACONITE 

ALCOHOL, 4. Where failure of the vital powers 
threatens 

Antimony, 3. Combined with opium, in pul- 
monary congestion, wakefulness, and delirium 

ARNICA, 8 Antipyretic 

Batus, 1, 2, 3, 4. To reduce temperature; 
nae of baths, cold compresses, &c., may be 
use 

BELLADONNA, 8,4. Cleans the tongue, steadies 
and improves the pulse; too long usage 
makes the heart irritable 

Caux SACCHARATA. With milk in the black and 
coated tongue 

CAMPHOR 

CHLORAL, 8,4. In wild delirium in the earlier 
stages of the fever, but not in the luter 

CHLORINE WATER, 4. Not much used now 

Cop-LrvEr O11 

COUNTER-IRRITATION 

Cuca, l. Tentative 

Dirt. Nutritious 

Digrrauis, 1,4. To increase the tension of the 
pulse and prevent delirinm ; if a sudden fall 
of pulse und temperature should occur during 
{ts administration it must be withheld 

EXpreTaANtT TREATMENT 

Hyoscyvamus 

Musk 

OproM 

PuHospnHoric Ac. Agreeable drink 

PorTassiumM CyLORATL. In moderate doses 

POTARSIUM NITRATE. Mild diuretic and diapho- 
retic 

Quinsnk. In full do.es to pull down tempera- 
ture 

Sauicyiic Acm,4. Antipyretic 

BSTRYCHNINE, 1. Where the circulatory system 
ig deeply involved 

TURPENTINE, 1. In the stupor 

Yrast, 1, Accelerates the course of the disease 


VoMITING. 


Acins, 3. In acid eructations, gmven imme- 
diately after food 

ALCOHUL, 2. Iced champagne, in sea-sickness, 
&:. Hot brandy is also useful 

ALKALIAS, 2. Expecially efYervescing drinks 

Arun, 3. In doges of five to ten grains in phthi- 
gis, when vomiting is brought on by cough 

AMMUNIUM CARBONATE 

AMMOMO-CITRATE OF Inon, 1, In the vonnting 
of anwmia, eapecially of young women 

APOMORPIUNE. To empty the stomach of its 
oontents 

Arsenic, 2, 3. Inthe vomiting of cholera; in 
chronic gastric catarrh, especially of drunk- 
ards; chronic, not acute gastric ulcer, and 
chronic painless vomiting 

Bicarbonate oF Supivum,3, In children 3as. 
to 3j. to the pint of milk, If this fats, stop 
milk. In acute indigestion with acid voiit- 


in 

Brawora, 9,8,4. In acute and chronio catarrh 
of the stomach or intestine 

Biiwsrens. In vomiting due to renal and 
hepatic colic 

Bromipes, 2, In cerebral vomiting and cholera 
infantum 

OaLOIUM PHOSPHATE 

CaLoMEL, 3. In minute doses in cholera infan- 
tum and similar intestinal troubles 

CaLuupa. A simple bitter and gastric sedative 

Caknouice Acip, 2, 4. In irritable stomach, 
aloug with bismuth; alone if due to sarcins 
or other fermonts; in Aaslatic cholera and 
cholera infantum 

Carnonic Acid Waters, 8. With milk 

Ounrum Oxauate, 8, 4 In doses of gr. j. in 
aympathetio vomiting 
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VOMITING, 


CHLORAL, 2. In sea-sickness and reflex vomiting 

OHLOnROFORM, 2, 8. In drop doses in sea-sickness, 
and in reflex vomiting such as passage of 
caleuli 

CocAINE 

CreAsore. Like carbolic acid 

ELgcTRIcity, 1. In nervous vomiting the con- 
stant current positive pole on Jast cervical 
vertebra, and negative over stomach 

Emetics. If due to irritating substances 

ETHER, 2. Like chloroform 

KucaLyptus, 3. In vomiting due to sarcine 

GELATIX, 8. To the food of babies who suffer 
ron) chronic vomiting of lumps of curded 
mil 

HONSERADIBH 

Hyprocyanic Acimp. In cerebral vomiting, 
vomiting of plitlisis, and of acute disease of 
stomach 

Ick. Sucked 

Ick Bac, 1. To spine or epigastring 

Ioping. The liquor in 3-51 doses 

IPECACUANHA, 1, 2, 3,4. Ins, mpathetic nervous 
vomiting, in minute doses, an the vomiting of 
children from catarrh, and the vomiting of 
drunkards 


Iris 

Kovumiss, 1, Diet and food in obstinate cases 

LEEcHES, 1. To epigastrium if tender, especially 
in malarial vomiting 

Lime WATER, 3,4. In chronic voiniting with 
milk, especially in the case of children. The 
saccharated is Jaxative 

MAGNESIA, 3. In sympathetic vomiting 

Mercury, 3. In vonmating with clayey stools; 
tide Calomel 

MORPHINE, 1, 3. Hypodermically injected in 
the epigastrium 1n persistent sea-sickness 

NITRITE OF AMYL, 2. In concentrated form in 
sea-sickness 

NITRO-GLYCERIN, 2, 3. Inake nitrite of amy} 

NUTRIENT ENEMATA, 2, 3. In persistent vomit- 


ing 

Nvux Vomica, 2,8. In atonie dyspepsia 

OPIUM, 4 AS @ Suppository in severe acute 
vomiting, especially associated with obstinate 
constipation, which is relieved at the same 
time 

Pepsin, 2. In the vomiting of dyspepsia 

Potassium lopIDE. In very small doses 

PULSATILLA. In catarrh 

QUININE, 3. In sympathetic vomiting 

SILVER NITRATE. In nervous derangement 

SPIRITrTR Nucis JUGLANDIS, 1. Relieves or 
cures in sympathetic vomiting and gastric 
irritability 

SuLPHUROvS AciD, 1. If due to sarcin® 

TARTAR Eurtic. It due to irritating substances 
or polgons 

Veratnum. In vomiting of summer diarrhea 

Zino SULPHATE. Emetic 


VOMITING OF PREGNANCY. 


ACONITE, 1,4, In full doses, so long as physio- 
logical effect is maintained 

ARSENIC, 2, Where the vomit is blood, or streaked 
with blood, drop doses of Fowler's solution 

BRLLADONNA, 1. Either internally, or plaster 
over the hypogastrium 

BisMouTH, 1. Along with pepsin 

BROMIDE OF FoTassiun, 1, 4. Controls in some 
cases in large doses 

CaLciuM PHOSPHATE, 1 

CALOMEL, 1. In smal) doses to salivate, or one 
large dose of 10 gr. 

CaLumpa, 1. Occasionally successful 

CARBOLIC ACID, 1, 2. An uncertain remedy 

‘acatics, 1. To the cervix ff abraded 
CERIUM OXALATE, 1. The chief remedy 
CHAMPAGNE 
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VOMITING OF PREGNANCY. 


CaHLORAL, 1, 3 
Cocalxs, 1,8. 10 m. of a 3 per cent. solution 
a relieve and cure in a few doses 

FFER, Before rising 
Cressore, 3 
DILATATION od THE O8 UTERI 

crry, 1. Same as in nervous vomiting 

“hae Acm, 2 Sometimes useful, often 


IwaLcvin 

Joping, 2. A drop of tincture or liquor as a 
last resort 

IpEcAcuUANHA, 8,4. In minim doses relieves 

Koumins. As diet 

MORPHINE, 1, 3. Suppository introduced into 
the vagina; no abrasion should be present or 
there may be symptoms of poisoning 

NaputTwa, 1. 1 or 3 drops 

Nex Vomica, 2. 1 and 1-2 drop doses of tinc- 
ture 

Prrsr, 1, 2. Like ingluvia bat not so suc- 
cessful 


Piumpic AcgTATE, l. In extreme cases 
Porassicum Iopms, 1. Like iodine 
Qurvrvg, 3. Sometimes useful 

SALICIN 

Spina. Ick-BaG, 2 


Warts. 
seas Acrp, 1. Touched with the glacial 


Ax.us, 1. Saturated solution in ether 

AKTIMOXIC CHLORIDE 

ARSENIOUSB ACID 

Caustic ALKALIES 

CARBOLIC ACID 

CHLORAL 

Curomic Acip 

CORROSIVE SUBLIMATE 

CREASOTR 

Menrcuric Nitrate, 3 

Nrrrio Aci 

PERMANGANATE OF POTASSIUM, I 

PuHospHoric AcIip 

Potsss%, LIQUOR, 3 

POULTICE 

Saurcruic Acm, 3. Saturated solution in collo- 

oon with extract of Indian hemp 
UE 


BAVIN 
- In venereal warts along 


Soptum Erxy.arTs, 1 
BTAVEBACRE 
SULPHUR 


WEN. 


EXTIRPATION 


WOoOuwnps. 


tooth a, ta preci; anepto an 

OHOL, 3. pyrexia ; an astrin- 
gent dressing 

ALozs, 3. Topical stimulants 

ALUMINIUM ACETATE 

ANHYDROUS DRESSINGS 

Batsau ov Peru 

BRNz0IN 

Biortixa Parra, 1. As lint, saturated with 
an antiseptic 


INDEX OF DISEASES AND REMEDIES. 


‘W ounNDSs. 


Boric Acmp 
CALAMINE, 1 


OALENDULA 

OaRBOLATED CAMPHOR, 1 

CaRBOLIC ACD, 8, 8, 4 

OHARCOAL 

CHLORAL, 1, Antiseptic and analgesic 

ConLopioy, 1, 8 To exclude air 

Conrum 

BUcALYPTUS 

GLYCERINE, | 

HAMAMELIS, 3. On lint to restrain oozing 

HERAT 

IODINE 

IODOFORM, 3 

LEAD DRESSINGS, 1 

NitrRaTs oF Sitver. To destroy unhealthy 
granulations 

Nrrnic Acip 

OaKUM 

OPruM 

PETROLEUM 

PERMANGANATE OF POTASSIUM 

Potassium CHLORATE, 1 

PovuLrTicEs 

SALICYLIC ACID 

Bopium CHLORIDE. }¢ A gl cent. solution 

Stretic CoLLorw, 1. To prevent bedsores, &c. 

8uGAR 

SuLpHuROUS Acm, }, 3 

TANNIN 

TURKISH BATHS 

TURPENTINE 

Yxast in hospital phagedmna 

ZINC SULPHATE AND CHLOHIDE 


YELLOW FEVER. 


ACONITE 

ARSENIC 

BELLADONNA 

OaMPHOR 

OaXTHARIDES 

Capsicum 

Carsouic Acmp, 1,%. Subcutaneonsly and by 
the stomach 

OBAMPAGNE, 2. Iced 

CHLORATE OF PoTAKSIUK 

CHLORODYNE 

Cmaicivvea 

Exeor,1. To restrain the hemorrhage 

GELSEMIUM 

IopLps oF PoTassium 

IPECACUANHA 

Leap ACETATE 

Liquor Catcls 

MERCURY 


Nrreats OF Si.veR 

NITRO-HYDROCHLORIC ACID 

Nox Vomioa 

Quinny, 1. In some oases good, in others harmful 

BALICYLIC ACID 

gorng RkenzoaTs, 1. By subcutaneous tnjeo- 
tion 

Bopium SALICYLATE 

STMaULANTA 

BuLreur Barua 

SULPHUROUS BaTus 

Tawnic ACID 

TantaRr EMEric 

TURPENTINE, 2. For vomiting 

VEGETABLE OHARCOAL 

Vunaraum Viniws 
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